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TESEKKUR

IDUSMAC 2022 - Uluslararasi Dumlupinar Fen ve Matematik Kongresi nin

diuizenlenmesine destek olan;

Kiitahya Dumlupiar Universitesi Bilimsel Arastirma Projeleri Komisyonu’na

(Proje No 2022/49),
Kiitahya Dumlupmnar Universitesi Rektorliigii’ne,
ve

Kiitahya Dumlupmar Universitesi Fen Edebiyat Fakiiltesi Dekanligi’na,

tesekkiirlerimizi sunariz.

THANKS

The IDUSMAC 2022 International Dumlupinar Science and Mathematics Congress
Organising Committee thank

Kiitahya Dumlupinar University Scientific Research Projects Commission
(Project number 2022/49),

the Rectorate of Kiitahya Dumlupinar University,
and

Kiitahya Dumlupinar University Faculty of Arts and Sciences Deanship

for their valuable supports for the organization of the International Dumlupinar Science and

Mathematics Congress.
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ONSOZ

Bilim, gerceklere ve kanitlara dayali sistematik bir metodolojide bilginin dogas1 ve
uygulanmasimin anlasilmasidir. Diinyanin bugiin kars1 karsiya oldugu tiim zorluklara karsi
coziimler bulma konusunda 6zel bir rolii vardir. Bilim, bu islevi yeni bilgiler olusturarak,
egitime yardimci olarak ve nihayetinde zorluklarin etkili bir sekilde iistesinden gelerek yasam
kalitemizi artirir. Bilim ise arastirmacilar ve bilim insanlari tarafindan gergeklestirilir.

Uluslararast Dumlupinar Fen ve Matematik Kongresi - IDUSMAC 2022, 05-07 Eyliil
2022 tarihleri arasinda Kiitahya Dumlupinar Universitesi Fen Edebiyat Fakiiltesinde ¢evrimigi
olarak gergeklestirilmistir. Kongre siiresince, Fizik, Kimya, Biyokimya, Biyoloji ve Matematik
alaninda ¢alisan arastirmacilar, bilim insanlar1 ve lisans, yiiksek lisans, doktora 6grencileri bir
araya gelerek; bilimsel tartismalarin yapildigi, yeni projelerin gelistirildigi ve bilimsel
calismalarin konusuldugu bir ortami paylasmistir. Kongre boyunca, 13 tanesi davetli
konusmaci olmak tizere 338 kisi katilim gostermis, 153 adet sozlii bildiri sunulmustur.

Selguklu mimari ¢izgileriyle Tiirk mimarisinde Onemli bir yere sahip olan ve
Tirkiye’nin en begenilen yerleskelerinden birisi olan Evliya Celebi Yerleskesi Fen Edebiyat

Fakiiltesinde yapilan kongremize vermis oldugunuz katkilardan dolay1 tesekkiir ederiz.
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PREFACE

Science is the understanding of the nature and application of knowledge in a systematic
methodology based on facts and evidence. It has a special role to play in finding solutions to all
the challenges the world is facing today. Science enhances this function by creating new
knowledge, aiding education, and ultimately overcoming challenges effectively, improving our
quality of life. Science is carried out by researchers and scientists.

International Dumlupinar Science and Mathematics Congress - IDUSMAC 2022 was
held online between 05-07 September 2022 at Kiitahya Dumlupinar University Faculty of Arts
and Sciences. During the congress, researchers, scientists and undergraduate, graduate and
doctoral students working in the fields of Physics, Chemistry, Biochemistry, Biology and
Mathematics came together; shared an environment where scientific discussions were held, new
projects were developed and scientific studies were discussed. During the congress, 338 people
participated, 13 of which were invited speakers, and 153 oral presentations were presented.

We would like to thank you for your contributions to our congress held at Evliya Celebi
Campus, Faculty of Arts and Sciences, which has an important place in Turkish architecture

with its Seljuk architectural lines and is one of the most admired campuses in Turkey.
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KONGRE PROGRAMI / SCIENTIFIC PROGRAM

5 EYLUL 2022 - PAZARTESI
5 SEPTEMBER 2022 MONDAY

Pazartesi, 05 Eyliil / 09:30 - 10:30 Genel Etkinlik

Monday, 05 September / 09:30 - 10:30 Plenary

Aciis Konusmalar: / Keynote Speeches
e Prof. Dr. Rahmi KASIMOGULLARI

Fen Edebiyat Fakiiltesi Dekan1 / Dean of Faculty of Arts and Sciences
Kongre Bagkan1 / Congress President

e Prof. Dr. Kazim UYSAL

Kiitahya Dumlupmar Universitesi Rektérii / Rector of Kiitahya Dumlupinar University
Onursal Baskan / Honorary President

Pazartesi, 05 Eyliil / 10:30 - 11:00 Online Bildiri Oturumu
Monday, 05 September / 10:30 - 11:00 Online Abstract Session
Oturum Baskan1 / Moderator: Assoc. Prof. Dr. Yakup SENYUZ
e Eskisehir Orman Bolge Miidiirliigii’niin (Eskisehir ve Afyonkarahisar) Yabamil Orman
Meyveleri ve Halk Saghgi A¢isindan Onemi

The Importance of Eskisehir Regional Directorate of Forestry (Eskisehir and Afyonkarahisar) in
Terms of Wild Forest Fruits and Public Health

Ersin Yiicel, Dilge Yiicel
e Atik Suyun Triticum aestivam L. (Poaceae) Uzerindeki Ekolojik ve Biyolojik Etkilerinin
Giderilmesinde Termik Santral Kiilii Kullaniminin Veriminin Arastirilmasi

Investigation of the Efficiency of Using Thermal Power Plant Ash in Eliminating the Ecological
and Biological Effects of Wastewater on Triticum aestivum L. (Poaceae)

Mervenur Sagit, Giilgin Tsik
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Fizik Salonu 1. Oturum / Physics Hall 1. Session

Pazartesi, 05 Eyliil / 10:30 - 11:00 Online Bildiri Oturumu
Monday, 05 September / 10:30 - 11:00 Online Abstract Session
Oturum Bagkani / Moderator: Prof. Dr. Mustafa Emre KANSU

Al-Sc ve Al-Mg-Sc Alasimlarimin Sertliklerinin Deneysel ve Teorik Olarak Hesaplanmasi
Experimental and Theoretical Calculation of the Hardness of Al-Sc and Al-Mg-Sc Alloys

Hamza Yasar Ocak, Gencer Sarioglu

ZnO Katkih Kalsiyum-Silikat Camlarin Fiziksel, Yapisal ve Termal Ozellikleri
Physical, Structural and Thermal Properties of ZnO Doped Calcium-Silicate Glasses
Sadiye Cetinkaya Colak

Kimya Salonu 1. Oturum (Davetli Konusmaci)

Chemistry Hall 1. Session (Invited Speaker)

Pazartesi, 05 Eyliil / 10:30 - 11:15 Online Bildiri Oturumu
Monday, 05 September / 10:30 - 11:15 Online Abstract Session
Oturum Baskami / Moderator: Prof. Dr. Mehmet SONMEZ
Enzim Saflastirmada Harika Bir Teknoloji: Afinite Kromatografisi Nadph Bagimh
Enzimler, Karbonik Anhidraz ve Polifenol Oksidaz Ornekleri

A Wonderful Technology in Enzyme Purification: Affinity Chromatography- Examples of Nadph
Dependent Enzymes, Carbonic Anhydrase, and Polyphenol Oxidase

Omer Irfan Kiifrevioglu
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Pazartesi, 05 Eyliil / 10:30 - 11:00 Online Bildiri Oturumu
Monday, 05 September / 10:30 - 11:00 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Erdal ULUALAN

e Pell Padovan Dizileri Kullamlarak Elde Edilen Modiil 1 de Baz1 Ozel Diziler
Some Special Sequences on Modulo | Obtained Using Pell Padovan Sequences

Selime Beyza Ozcevik, Cagla Celemoglu, Senol Eren

o Padovan Kuvvet Dizileri ve Bu Dizilerin Periyotlar1 Uzerine
On Power Padovan Sequences and The Periods of These Sequences
Cagla Celemoglu

Pazartesi, 05 Eyliil / 11:15 - 12:30 Online Bildiri Oturumu
Monday, 05 September / 11:15 - 12:30 Online Abstract Session
Oturum Baskani / Moderator: Assoc. Prof. Dr. Yakup SENYUZ
e Bursa Biiyiiksehir Belediyesi Hayvanat Bahgesinin Tiirkiye’deki Paydaslar1 Arasindaki
Yeri ve Onemi

The Place and Importance of Bursa Metropolitan Municipality Zoo among its Stakeholders in
Turkey

Giilsiim Dogan, Ahmet Selguk Ozen

¢ Yesil Cati Uygulamalarinin Kiiresel Issnma ve iklim Degisikligi ile Miicadelede Kullanimi
Use of Green Roof Applications in Combating Global Warming and Climate Change
Sila Kogyigit, Erhan Ilter, Cengiz Tiire

o Tiirkiye’deki Onemli Dogal Karbon Yutaklar1 Olan Aktif Turba Alanlarimn Iklim
Degisikligine Bagh Olarak Karbon Tutma Kapasiteleri ve Coziinmiis Organik Karbon

Miktarlarindaki Degisimlerin Yapay Turba Ekosistemler (Peatcosm) Yontemiyle
Arastirillmasi

Investigation of Carbon Retention Capacities and Changes in Dissolved Organic Carbon Amounts
of Active Peat Areas with Important Natural Carbon Sinks in Turkey Due to Climate Change using
Artificial Peat Ecosystems (Peatcosm) Method

Erhan llter, Cengiz Tiire
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Fizik Salonu 2. Oturum / Physics Hall 2. Session

Pazartesi, 05 Eyliil / 11:15 - 12:30 Online Bildiri Oturumu
Monday, 05 September / 11:15 - 12:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Mustafa Emre KANSU

Dis Minesi Numunesinin Paramanyetik Merkezlerinin Elektron Spin Rezonans (ESR)
Yontemi Kullanilarak incelenmesi

Investigation of Paramagnetic Centres of Tooth Enamel Sample Using Electron Spin Resonance
(ESR) Method

Ozgiil Karatas, Fatih Karabulut, Yusuf Ceylan

Bafa Go6lii Baliklarindaki 210Po, 210Pb ve Bazi Agir Metal Konsantrasyonlarinin
Belirlenmesi

Determination of 210Po, 210Pb and Some Heavy Metal Concentrations in Bafa Lake’s Fishes
Ramazan Manav, Aysun Ugur Gorgilin

Polivinil Alkol (PVA)/W03 Kompozitinin Gama Radyasyonu Sogurma Ozelliklerinin
GAMOS Simiilasyonu ile Arastirilmasi

Investigation of Gamma Radiation Absorption Properties of Polyvinyl Alcohol (PVA)/WO3
Composite By GAMOS Simulation

Meryem Cansu Sahin, Kaan Manisa

V2Crin Tam Heusler Bilesiginin Yapisal, Elektronik, Manyetik ve Elastik
Ozelliklerinin Analizi

Analysis of the Structural, Electronic, Magnetic and Elastic Properties of V2Crin Full Heusler
Compound

Fadime Irmak Balmumcu, Ziya Merdan

(Bi,Pb)-2223 Seramik Siiperiletkenlerinin Yapisal ve Siiperiletkenlik Ozellikleri
Uzerine Sb-Ag Birlikte Katkilanmasinin EtKkisi

The Effect of Sb-Ag CO-Substitution on the Structural and Superconducting Properties of (Bi, Pb)
— 2223 Ceramic Superconductors

Filiz Aksoy, Goniil Bilgeg Akyiiz
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Kimya Salonu 2. Oturum / Chemistry Hall 2. Session

Pazartesi, 05 Eyliil / 11:15 - 12:30 Online Bildiri Oturumu
Monday, 05 September / 11:15 - 12:30 Online Abstract Session
Oturum Baskan1 / Moderator: Prof. Dr. Mehmet SONMEZ
AIDS Tedavisinde Kullamlan Valgansiklovir ve Lamivudinin Bozunma Uriinlerinin
LCMS/MS Yontemi ile Tayini

Determination of Valganciclovir and Lamivudine Degradation Products Used for AIDS Treatment
by LCMS/MS Method

Senem Sanli, Engin Tekin, Emine Ertiirk
Edoksaban Etken Maddesinin Kursun Kalem Elektrot Kullamlarak Elektrokimyasal
Davramslar: ve Miktar Tayini icin Voltametrik Yontem Uygulamasi

Application of Voltammetric Method for Electrochemical Behavior and Quantification of
Edoxaban Active Ingredient Using Pencil Electrode

Abdulkadir Kili¢, Mehmet Aslan, Giinay Onal, Abdulkadir Levent
2-Amino-3-Metilpiridin ile 2-Metoksi-5-sulfamoyilbenzoik Asitin Proton Tuzu ve Cu(ll)

Kompleksleri Sentezi, Karakterizasyonu, Antimikrobiyal ve Antifungal Aktivitesinin
Incelenmesi

Synthesis, characterization and investigation of anti-inflammatory and analgesic activities of
proton transfer salt and Cu(ll) metal complexes of 2-amino-3-pyridine and 2-Methoxy-5-
sulfamoilbenzoic acid derivatives

Nagehan Tiirken, Halil 1lkimen, Aysel Giilbandilar

Bal Arlarinda Fanlama Hareketi Esnasinda Aerodinamik Kuvvetlerin Ol¢iimii ve
Hesaplanmasi

Measurement and Calculation of Aerodynamic Forces During Fanning Movement in Honey Bees
Sema Cetinkaya, Hayri Dayioglu

Targeting G-Quadruplexes for Cancer Therapy, Molecular Insights, for Naphthalene
Diimide Derivatives, Docking, Phamrmacokinetics and Molecular Dynamic Simulations.

Targeting G-Quadruplexes for Cancer Therapy, Molecular Insights, for Naphthalene Diimide
Derivatives, Docking, Phamrmacokinetics and Molecular Dynamic Simulations.

Rebwar M. Rashid, Huriye Icil
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Pazartesi, 05 Eyliil / 11:15 - 12:30 Online Bildiri Oturumu
Monday, 05 September / 11:15 - 12:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Erdal ULUALAN

e Miimkiin Olan En Az Bosluk Sayisina Sahip Olan Sayisal Yar1 Gruplar
Numerical Semigroups with Least Number of Possible Gaps
Nil Sahin

o Monogenik Yarigrup Graflar1 Uzerinde Bir Graf Carpimi Calismasi
A Study of Graph Product over Monogenic Semigroup Graphs
Nihat Akgiines, Sedat Pak

e Yarnasal Halkalarin (a,B)-Ters Tiirevleri
(o,3)-Reverse Derivations of Semiprime Rings

Ayse Engin, Neset Aydin

e Yari-idempotent ve Terslenir Elemanlar Tarafindan Belirlenen Halkalar
Rings Determined by Their Quasi-ldempotent and Units
Tufan Ozdin

Fizik Salonu 3. Oturum (Davetli Konusmaci)

Physics Hall 3. Session (Invited Speaker)

Pazartesi, 05 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Monday, 05 September / 13:30 - 14:15 Online Abstract Session
Oturum Bagkani / Moderator: Prof. Dr. Mustafa Emre KANSU

e Space-time Algebras in Theoretical and Mathematical Physics
Victor Mironov
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Kimya Salonu 3. Oturum (Davetli Konusmaci)

Chemistry Hall 3. Session (Invited Speaker)

Pazartesi, 05 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Monday, 05 September / 13:30 - 14:15 Online Abstract Session
Oturum Baskani / Moderator: Assoc. Prof. Dr. Muharrem AKCAN

Nepeta Tiirlerinin Biyoaktivite Yonlendirmeli izolasyonu ve Bilesenlerinin Aydinlatilmasi
Bioactivity-guided Isolation of Nepeta Species and Characterization of Their Components

Ibrahim Demirtas, Yunus Basar, Yasar Ipek, Semiha Yenigiin, Tevfik Ozen, Mesut Gok, Liitfi
Behcet

Matematik Salonu 3. Oturum (Davetli Konusmaci)

Mathematics Hall 3. Session (Invited Speaker)

Pazartesi, 05 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Monday, 05 September / 13:30 - 14:15 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Ahmet BOZ

Karar Vermede Yenilik¢i Yaklagimlar
New Approaches in Decision Making

Serdar Enginoglu
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Fizik Salonu 4. Oturum / Physics Hall 4. Session

Pazartesi, 05 Eyliil / 14:15 - 15:30 Online Bildiri Oturumu
Monday, 05 September / 14:15 - 15:30 Online Abstract Session
Oturum Baskam1 / Moderator: Dr. Hakan CETINKAYA

Maxwell Simetrisinin Kozmolojik Uygulamasi

Cosmological Application of the Maxwell Symmetry

Salih Kibaroglu

Tiirkiye'nin Farklhh Yerlerinde Yetisen Tiitiinlerde Radyokimyasal Yontemlerle
Radyotoksik 210Po Konsantrasyonlarinin Belirlenmesi

Determination of Radiotoxic 210Po Concentrations By Using Radiochemical Methods in Tobacco
Grown in Different Regions of Turkey

Nurgiil Hafizoglu Alkan, Ela Ganioglu Nutku, Latife Sahin Yal¢in, Giiler Aggez, Pinar isel,
Esra Kaya, Dilara Acar, Sabriye Per¢in Ozkorucuklu, Gizem Yildirim Bastemur

Cesitli Giibrelerle Ekilen Bitkilerdeki Radyoniiklidlerin Gama Spektroskopi Yoéntemi ile
Incelenmesi

Investigation of Radionuclides in Plants Planted with Various Fertilizers By Using Gamma
Spectroscopy Method

Dilara Acar, Ela Ganioglu Nutku, Latife Sahin Yal¢in, Nurgiil Hafizoglu Alkan

Mn Katkih TiO2 ince Filmleri Fotokatalitik Ozellikleri

Photocatalytic Properties of Mn-doped TiO2 Thin Films

Ilhan Candan, Silan Baturay

Ultrasonik Sprey Pirolizi ile Hazirlanan Son Derece Seffaf ve iletken Mn Katkili ZnO ince
Filmler

Highly Transparent and Conducting Mn-doped ZnO Thin Films Prepared by Ultrasonic Spray
Pyrolysis

Seniye Karakaya
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Kimya Salonu 4. Oturum / Chemistry Hall 4. Session

Pazartesi, 05 Eyliil / 14:15 - 15:30 Online Bildiri Oturumu
Monday, 05 September / 14:15 - 15:30 Online Abstract Session
Oturum Baskani / Moderator: Assoc. Prof. Dr. Muharrem AKCAN
I"s1rgan Otu Orneklerinin Denetimsiz Ogrenme Yéntemleri ile kiimelenmesi & Derin
Ogrenme ile Yontemin Testi

Clustering Stinging Nettle Samples with Unsupervised Learning Methods & Testing the Method
with Deep Learning

Fatih Mehmet Avcu, Mustafa Karakaplan, Birol Mutlu

5-Siilfosalisilik Asitin Metal Kompleksleri

Metal Complexes of 5-Sulfosalicylic Acid

Halil llkimen, Birsel llkimen, Cengiz Yenikaya

Juglon ve Juglon Metal Komplekslerinin Pamuklu Kumas Uzerine Uygulanmas1 ve
Antimikrobiyal Aktivitesi

Application and Antimicrobial Activity of Juglone and Juglone Metal Complexes on Cotton Fabric
Turan Birimoglu, Mehmet Sonmez

2-Aminobenzotiyazoliin Aromatik Asitlerle Proton Transfer Tuzlarimn Sentezi,
Karakterizasyonlar ve Biyolojik Aktivitelerinin Incelenmesi

Synthesis, Characterization and Investigation of Biological Activities of Proton Transfer Salts of
2-Aminobenzothiazole with Aromatic Acids

Seher Kaya, Nurgiin Biiyiikkidan, Halil Tlkimen, Musa Sar1

Ar1 Kanat Geometrisinin Ucus Mekanigi Uzerindeki Etkisi
A Study Aimed at Studying the Effect of Bee Wing Geometry on Flight Mechanics
Sema Cetinkaya, Hayri Dayioglu
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Pazartesi, 05 Eyliil / 14:15 - 15:15 Online Bildiri Oturumu
Monday, 05 September / 14:15-15:15 Online Abstract Session
Oturum Baskam / Moderator: Prof. Dr. Ahmet BOZ

e Lineer Olmayan Szasz-Mirakyan-Durrmeyer Operatoérlerinin Yaklasimi
On Convergence of a Nonlinear Szasz-Mirakyan-Durrmeyer Operators
Hiiseyin Erhan Altin

e Oz-Eslenik _Olmayan Standart Dist Bir Agirhk Fonksiyonuna Sahip Sturm-Liouville
Operatorii Uzerine Bir Not

A Note on the Non-selfadjoint Matrix Sturm-Lioville Operator with a Non-standard Weight
Function

Merve Yilmaz, Nimet Coskun

e Matris Sturm-Liouville Operatorleri iizerine Kisa bir Derleme
A Short Survey of Matrix Sturm-Liouville Operators
Merve Yilmaz, Nimet Coskun

o Genellestirilrpis Maksimal Operatoriin Genellestirilmis Lorentz Uzaylar1 Arasindaki
Siirhiligina Iliskin Bir Calisma
A Note on Boundedness of Generalized Maximal Operator Between Generalized Lorentz Spaces
Rza Mustafayev, Merve Yilmaz, Nevin Bilgigli
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Fizik Salonu 5. Oturum / Physics Hall 5. Session

Pazartesi, 05 Eyliil / 15:45 - 17:00 Online Bildiri Oturumu
Monday, 05 September / 15:45 - 17:00 Online Abstract Session
Oturum Baskam1 / Moderator: Dr. Hakan CETINKAYA
FCC-hh'de Vektor-Benzeri Y/T Kuarkin Cift Uretimi icin WbWb Kanahnda En Az Dért
Jet Analizi

Analysis of at Least Four Jets in the WbhWb Channel for Pair Production of Vector-Like Y/T Quark
at the FCC-hh

Volkan Cetinkaya, Seyma Biger

Kiitahya'da Tiiketilen Kuru Bakliyatlarda Radyoaktif Potasyum Seviyelerinin Incelenmesi
Investigation of Radioactive Potassium Levels in Dried Legumes Consumed in Kiitahya

Mustafa Bicer, Hakan Cetinkaya

165H0(3He,1)165Er Reaksiyonunda Gamow-Teller Gegislerinin Yiiksek Coziiniirliiklii
Calismasi

High-Resolution Study of Gamow-Teller Transitions in The 165Ho(3He,t)165Er Reaction

Ela Ganioglu Nutku

Katkilamanin Metal Oksit Nanomalzemelerin Optik Ozellikleri Uzerindeki Etkilerinin
Arastirillmasi

Investigation of Doping Effects on Optical Properties of Metal Oxide Nanomaterials

Saadet Yildirimcan

REBCO Seritlerden Olusan Cift Pankek Bobinlerden Tasarlanmis 1.5 T YSS MRG Ana
Magnet Sistemlerinin Elektro-Termal Analizi

Electro-Thermal Analysis of 1.5 T HTS MRI Main Magnet Systems Designed from Double
Pancake Coils Consisting of REBCO Tapes

Hiisnii Kara, Yakup Boran, Fedai Inanir
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Kimya Salonu 5. Oturum / Chemistry Hall 5. Session

Pazartesi, 05 Eyliil / 15:45 - 16:30 Online Bildiri Oturumu
Monday, 05 September / 15:45 - 16:30 Online Abstract Session
Oturum Baskam / Moderator: Prof. Dr. ibrahim DEMIRTAS

e 4.4'-(Etan-1,2-diyl)bis(piridin-1-ium)pirazin-2,3-dikarboksilat ve Cu(ll) Kompleksinin
Sentezi ve Karakterizasyonu

Synthesis and Characterization of 4,4'-(ethane-1,2-diyl)bis(pyridin-1-ium)pyrazine-2,3-
dicarboxylate and Its Cu(ll) Complex

Seher Kaya, Nurgiin Biiyiikkidan, Halil Ilkimen, Musa Sar1

e Kuantum Kimyasal Hesaplamalar ile Tiyenotiyofen Tabanh Fullerensiz Akseptorlerin
Tasarimi

Design of Thienothiophene Based Fullerene-Free Acceptors by Quantum Chemical Calculations
Sultan Funda Gorkem (Ekt1), Ugur Oner

 Kinolin Siibstitiie Ftalosiyaninlerin Sentezi, Optik ve Elektrokimyasal Ozellikleri
Synthesis, Optical and Electrochemical Properties of Guinoline Substituted Phthalocyanines

Fuat Dahil, Nagihan Oztiirk, Nagihan Bebek, Baris Segkin Arslan, Mehmet Nebioglu, Ilkay
Sisman

Pazartesi, 05 Eyliil / 15:45 - 16:45 Online Bildiri Oturumu
Monday, 05 September / 15:45 - 16:45 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Ahmet BOZ

¢ Lineer Olmayan Denklemler icin Galerkin Yonteminin Uygulanmasi
An Application of the Galerkin Methods for Non-linear Equations
Ahmet Boz

o Zaman Kesirli Fokker-Planck Denkleminin Céziimii i¢in Yeni Bir Yaklasim
New approach for the solution of time fractional Fokker-Planck equation
Siileyman Cetinkaya, Ali Demir

e Ardsik Kesirli Baslangi¢c Sinir Problemi Uzerine
On the Sequential Fractional Initial Boundary Problem
Siilleyman Cetinkaya, Ali Demir

e Makine Ogreniminde Parametrelerin Simiflandirma Uzerindeki Etkilerinin  Bir
Karsilastirmasi

A Comparison of the Parameter Effects on Classification in Machine Learning

Samet Memis
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6 EYLUL 2022 - SALI
6 SEPTEMBER 2022 - TUESDAY

Fizik Salonu 1. Oturum / Physics Hall 1. Session

Sal, 06 Eyliil / 09:00 - 10:30 Online Bildiri Oturumu
Tuesday, 06 September / 09:00 - 10:30 Online Abstract Session
Oturum Baskam / Moderator: Prof. Dr. Kaan MANISA

Cok Akiskanh Plazma Denklemlerinin Oktonik Reformiilasyonu
Octonic Reformulation of Multifluid Plasma Equations

Suleyman Demir, Murat Tanisli, Mustafa Emre Kansu

Dénme Uygulamalar1 Uzerine Kuaternionlarin 2x2 Matris Karsilastirmalar:

2x2 Matrix Comparisons of Quaternions onto the Rotational Applications

Emrah Tosunoglu, Mustafa Emre Kansu

Tiirkiye'de Yetisen Cesitli Gida Uriinlerinde Radyotoksik Po-210  Aktivite
Konsantrasyonlarimin Degerlendirilmesi

Assessment of Radiotoxic Po-210 Activity Concentrations in Various Food Products Grown in
Turkey

Esra Kaya, Latife Sahin Yal¢in, Nurgiil Hafizoglu Alkan, Ela Ganioglu Nutku

Makine Ogrenimi Perspektifinden Niikleer Yiik Yarigap: Tahmini

Nuclear Charge Radius from Machine Learning Perspective

Hiiseyin Bahtiyar

Al-1.1Sc ve Al-1.1Sc-6 Mg Alasimlarinda Orgii Parametrelerinin Sicakhkla Degisimi ve Mg
Etkisi

Variation of Lattice Parameters with Temperature and Mg Effect in Al-1.1Sc and Al-1.1Sc-6 Mg
Alloys

Gencer Sarioglu, Hamza Yasar Ocak

Scherrer Metoduyla %70Fe-%15Mn-%15Mo Alasiminin Tane Boyutunun Deneysel Olarak
Hesaplanmasi

Experimental Calculation of Grain Size of 70%Fe-15%Mn-15%Mo Alloy by Scherrer Method
Hamza Yasar Ocak, Gencer Sarioglu
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Kimya Salonu 1. Oturum (Davetli Konusmaci)

Chemistry Hall 1. Session (Invited Speaker)

Sali, 06 Eyliil / 09:00 - 09:45 Online Bildiri Oturumu
Tuesday, 06 September / 09:00 - 09:45 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Orhan Murat KALFA

Hidrofobik Etkilesim Kromatografisi Teknigi i¢cin Yeni Jel Tasarimlar
New Gel Designs for the Hydrophobic Interaction Chromatography Technique
Oktay Arslan

Kimya Salonu 1. Oturum / Chemistry Hall 1. Session

Sali, 06 Eyliil / 09:45 - 10:30 Online Bildiri Oturumu
Tuesday, 06 September / 09:45 - 10:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Orhan Murat KALFA
1,2-Bis(piridin-4-il)etan ve 2-Amino-benzen-1,4-disiilfonik Asitten Tiiretilen Proton
Transfer Tuzunun Co(Il) ve Ni(ll) Komplekslerinin Sentezi ve Yapisal Calismalari

Synthesis and Structural Studies of Co(ll) and Ni(Il) Complexes of Proton Transfer Salt Derived
from 1,2-Bis(pyridin-4-yl)ethane and 2-Amino-benzene-1,4-disulfonic Acid

Seda Bozyel, Nurgiin Biiyiikkidan, Halil TIkimen
1,2-Bis(piridin-4-yl)etan Koprii-Ligandi ile Co(IT) ve Cu(II) Koordinasyon Komplekslerinin
Sentezi, Karakterizasyonu ve Antimikrobiyal Aktivite Calismalar:

Synthesis, Characterization and Antimicrobial Activity Studies of 1,2-Bis(pyridin-4-yl)ethane
Bridge-Ligand and its Co(ll) and Cu(ll) Coordination Complexes

Seda Bozyel, Nurgiin Biiyiikkidan, Halil Ilkimen
Kinazolin Tiirevlerinin Kimyasal Ozellikleri, Sentez Yoéntemleri ve Biyolojik Aktivite
Potansiyelleri

Chemical Properties, Synthesis Methods and Biological Activity Potentials of Quinazoline
Derivatives

Goniil Yildiz, Rahmi Kasimogullari, Samet Mert
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Sali, 06 Eyliil / 09:00 - 09:30 Online Bildiri Oturumu
Tuesday, 06 September / 09:00 - 09:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Hayri DAYIOGLU

e Gida Isletmelerinde Risk Degerlendirmesinin Onemi ve Bir Isletmede Uygulanmasi
The Importance of Risk Assessment in Food Industry and its Application in a Food Company
Senem Sanli, Sinem Kiligaslan, Engin Tekin

e Yapay Sulak Alan Ekosistem Cesitliliginin Atik Su Aritim Performanslarinin Belirlenmesi

Determination of Wastewater Treatment Performances of Constructed Wetland Ecosystem
Diversity

Elif Zerey, Cengiz Tiire, Cagdas Saz

Sali, 06 Eyliil / 09:30 - 10:30 Online Bildiri Oturumu
Tuesday, 06 September / 09:30 - 10:30 Online Abstract Session
Oturum Baskani / Moderator: Dr. Nurten KILIC

e Zaman Skalalar1 Uzerinde Yerel Olmayan Smr Kosullu Dirac Operatoriiniin Ozdegerleri
Eigenvalues of The Dirac Operator with Nonlocal Boundary Conditions on Time Scales
Osman Keklik, Ahmet Sinan Ozkan

e Volterra-Fredholm integro Diferansiyel Denklemlerin Boole Céziimlerinin incelenmesi ve
Rezidiiel Hata Analizi

The Analysis of The Boole Solutions of Volterra-Fredholm Integro-Differential Equations and The
Residual Error Analysis

Hale Giil Dag, Kiibra Erdem Biger

o Iki Degiskenli Siirekli Fonksiyonlar I¢in Meyer-Konig ve Zeller Operatériiniin Yaklasim
Ozellikleri

Determination of Approximation Properties of Bivariate Continuous Functions with Meyer-Kdnig
and Zeller

Melda Imren, Afsin Kiirsat Gazanfer

e Shishkin Bir Sebeke Uzerinde Robin Smir Kosullu Singiiler Pertiirbe Ozellikli Fredholm
Integro-Diferansiyel Denklem I¢in Yeni Bir Fark Metodu

A New Difference Method for The Singularly Perturbed Fredholm Integro-Differential Equation
with Robin Boundary Condition on a Shishkin Mesh

Muhammet Enes Durmaz, Mustafa Kudu, Gabil M. Amiraliyev
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Biyoloji Salonu 1. Oturum (Davetli Konusmaci)

Biology Hall 1. Session (Invited Speaker)

Sali, 06 Eyliil / 10:00 - 10:45 Online Bildiri Oturumu
Tuesday, 06 September / 10:00 - 10:45 Online Abstract Session
Oturum Baskani / Moderator: Dr. Ayhan YILMAZ
e Groundcover Vegetation Management - A Tool for Agricultural Climate Change
Adaptation and Mitigation
Mehdi Sharifi

Fizik Salonu 2. Oturum / Physics Hall 2. Session
Sali, 06 Eyliil / 10:45 - 12:30 Online Bildiri Oturumu

Tuesday, 06 September / 10:45 - 12:30 Online Abstract Session
Oturum Baskam1 / Moderator: Dr. Mustafa BICER

KAHVELab'da Uretilen Proton Demet Profilinin Cikarilmasi
Profiling the Proton Beam at KAHVEIlab

Duygu Halis, Sevim Aciks6z, Aytiil Adigiizel, Hakan Cetinkaya, Seyma Esen, Taha Batuhan
Ilhan, Atacan Kiliggedik, Salim Ogur, V. Erkcan Ozcan, Sinan Oz, Merih Serin, Gokhan Unel

Ankara ili ve Cevre Ilgelerinden Toplanan Toprak Orneklerinde Dogal Radyoaktivite
Diizeylerinin Belirlenmesi

Determination of Natural Radioactivity Levels in Soil Samples Collected from Ankara Province
and Surrounding Districts, Turkey

Giilcin Bilgici Cengiz, Ilyas Caglar, Aysel Giiven

Sigir Dentininde Birikmis Radyasyon Dozunun ESR Metodu ile Belirlenmesi
Determination of Accumulated Dose of Radiation on Bovine Dentine By ESR Method
Ozgiil Karatas

Sediment Tuzaklama Yontemi ile Sedimentasyon Hizi, 210Po ve 210Pb
Konsantrasyonlarimin Derinlige Bagh Degisimin Incelenmesi

Investigation of Depth-Related Change in Sedimentation Rate, 210Po and 210Pb Concentrations
by Sediment Trapping Methodd

Ramazan Manav, Aysun Ugur Gorgiin
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Kiiresel Y izotoplarinin Notron Ayirma Enerjilerinin Yeni Katsay: ve Terimli Sivi Damlasi
Modeli Kullanilarak incelenmesi

Study of Neutron Separation Energies of Spherical Y Isotops Using Liquid Drop Model with New
Coefficient and Terms

Mehtap Yalcinkaya
Kendi Kendine Kurutma Yéntemi I¢cin Nano-kiirelerin Yiizey Kaplamasi ve HCP Ozellikleri
Uzerindeki Egim Acisinin ve Sicakhgin Etkisi

Influence of the Tilt Angle and Temperature on the Surface Coverage and HCP Properties of the
Nano-spheres for the Self-drying Method

Ayse Aygiil Ergiirhan, Elif Yilmaz, Onur Senel, Burcu Arpapay, Mustafa Kulakci, Ugur
Serincan

GaAs iizerine GaSb Tampon Katmaninin MBE Yontemi ile Biiyiitiilmesi

Growth of GaSh Buffer Layers on GaAs Substrate by MBE Technique

Sabahattin Erin¢ Erenoglu, Onur Senel, Burcu Arpapay, Ugur Serincan

Kimya Salonu 2. Oturum / Chemistry Hall 2. Session

Sali, 06 Eyliil / 10:45 - 12:30 Online Bildiri Oturumu
Tuesday, 06 September / 10:45 - 12:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Saliha ALYAR

Denetimli Makine Ogrenmesi ile Su Orneklerinin Siniflandirilmasi

Classification of Water Samples with Supervised Machine Learning

Fatih Mehmet Avcu

immiinoterapi flact Olan Nivolumab’> 1N Kursun Kalem Elektrot Kullanarak
Elektrokimyasal Davramslari ve Miktar Tayini Ii¢cin Tek Kullammhk Sensor Gelistirilmesi

Development of a Single-Use Sensor for The Electrochemical Behavior and Determination of The
Immunotherapy Drug Nivolumab Using a Pencil Graphite Electrode

Mehmet Aslan, Abdulkadir Levent, Firat Aydin
Schiff Baz1 iceren Organometalik Tiirevli Bilesiklerin Sentezi, Karakterizasyonu ve DNA
Uzerine Etkilesiminin Incelenmesi

Synthesis of New Organometalic Complexes Including Schiff Base and Investigation of Their
Interaction with DNA

Selinsu Dikim, Nursen Sar1
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e 2-Fenilkinazolin-4-karboksilatin Yeni Nikel(I) ve Bakir(Il) Koordinasyon Bilesikleri:
Sentez ve Karakterizasyonu

Novel Nickel(Il) and Copper(ll) Coordination Compounds of 2-Phenylquinazoline-4-carboxylate:
Synthesis and Characterization

Dervis Gok, Nurgiin Biiyiikkidan, Halil Ilkimen, Musa Sari

e Verici-Alic1 Perilen Floroforlariin Sentezlenmesi ve Fotofiziksel ozellikleri: Antibakterial
Aktiviteleri ve Sitotoksisite Calismalari

Synthesis and Photophysical Properties of Donor-Acceptor Perylene Fluorophores: Antibacterial
Activity and Cytotoxicity Studies

Selin Temiirlii, Huriye Icil, Miimtaz Giiran, Ergiil Altundag

e Verimli Organik Giines Hiicreleri i¢in Bir Naftalin Diimid Polimer Alicis1
A Naphthalene Diimide Polymer Acceptor for Efficient Organic Solar Cells
Pelin Karsili, Huriye Icil

e 5-nitro-1H-indol-2,3-dion-3-(N-feniltiyosemikarbazon) Bilesiginin Yapisal, Titresim ve Baz1
Elektronik Ozelliklerinin Incelenmesi

Investigation of Structural, Vibrational and Some Electronic Properties of 5-nitro-1H-indole-2,3-
dione-3-(Nphenylthiosemicarbazone) Compound

Hamit Alyar, Saliha Alyar

Sali, 06 Eyliil / 10:45 - 11:30 Online Bildiri Oturumu
Tuesday, 06 September / 10:45 - 11:30 Online Abstract Session
Oturum Baskani / Moderator: Dr. Nurten KILIC

e Fornberg-Whitham Denkleminin C6ziim Fonksiyonunun Diizgiinliigii Hakkinda
On The Regularity of The Solution Map of The Fornberg-Whitham Equation

Hasan Inci

e Hiperbolic Degerli Rectangular b-Metrik Uzaylar ve Baz1 Sabit Nokta Sonuclar1
Hyperbolic Valued Rectangular b-Metric Spaces and Some Fixed Point Results

Nilay Degirmen

o A-Bernstein-Kantorovich Operatérlerinin Yeni Bir Ailesi I¢in Yaklasim Hizx
Rate of Approximation for a New Family of 2-Bernstein-Kantorovich Operators
Resat Aslan
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Biyoloji Salonu 3. Oturum (Davetli Konusmaci)

Biology Hall 3. Session (Invited Speaker)

Sali, 06 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Tuesday, 06 September / 13:30 - 14:15 Online Abstract Session
Oturum Baskani / Moderator: Dr. Ayhan YILMAZ

Climate Adaptation of Plant Life Cycles to Avoid Heat Stress
Steven Footitt

Fizik Salonu 3. Oturum (Davetli Konusmaci)

Physics Hall 3. Session (Invited Speaker)

Sali, 06 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Tuesday, 06 September / 13:30 - 14:15 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Mehmet ERDOGAN

YEF icin Analiz Betimleme Dili ve CutLang Yorumlayicisi
Analysis Description Language and CutLang Interpreter for HEP
Gokhan Unel

Kimya Salonu 3. Oturum (Davetli Konusmaci)

Chemistry Hall 3. Session (Invited Speaker)

Sali, 06 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Tuesday, 06 September / 13:30 - 14:15 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Biilent ZEYBEK

Conducting Polymers in Design of Biosensors and Biofuel Cells

Arunas Ramanavicius, Greta Pilvenyte, Raimonda Boguzaite, Ernestas Brazys, Chien-Fu
Chen, Maryia Drobysh, Simonas Ramanavicius, Vilma Ratautaite, Urte Samukaite-Bubniene
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Fizik Salonu 4. Oturum / Physics Hall 4. Session

Sali, 06 Eyliil / 14:15 - 15:30 Online Bildiri Oturumu
Tuesday, 06 September / 14:15 - 15:30 Online Abstract Session
Oturum Baskan1 / Moderator: Prof. Dr. Latife SAHIN YALCIN

Dzialoshinskii-Moriya ve Kaplan-Shekhtman-Entinwohlman-Aharony Etkilesmelerine
Sahip U¢ Kubitlik Bir Heisenberg XX Spin Sisteminde Kuantum Teleportasyon

Quantum Teleportation in a Three Qubit Heisenberg XX System with Dzialoshinskii-Moriya and
Kaplan- Shekhtman-Entinwohlman-Aharony Interactions

Cenk Akyiiz

Schwarzschild-benzeri Kara Deligin Yar: Normal Modlari
Quasinormal Modes of the Schwarzschild-like Black Hole
Giilnihal Muratoglu

Al ve Pb Sogurucu Malzemelerden Gama Isinlarinin Gegisinin Teorik Olarak incelenmesi

Theoretical Investigation of the Transfer of Gamma Rays from Al and Pb Absorbent Materials

Miirsel Sen, Abdullah Engin Calik, Hiiseyin Sirin, Hasan Bircan, Ayse Semra Ceyhan

Hf2RhIn Tam Heusler Bilesiginin Yapisal ve Manyetik Ozelliklerinin incelenmesi

Study of Structural and Magnetic Properties of Hf2RhIn Full-Heusler Compound

Fadime Irmak Balmumcu, Ziya Merdan

Multiferroik Hetero Yapilarda Manyetizmanin Gerilim Aracili Voltaj Kontrolii
Strain-mediated Voltage Control of Magnetism in Multiferroic Heterostructures

Erdem Demirci
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Sali, 06 Eyliil / 14:15 - 15:00 Online Bildiri Oturumu
Tuesday, 06 September / 14:15 - 15:00 Online Abstract Session
Oturum Baskani / Moderator: Dr. Ayhan YILMAZ

Tiirkmen Dag1 Aphodiinae (Scarabaeidae, Coleoptera) Faunasi

Aphodiinae (Scarabaeidae, Coleoptera) Fauna of Tiirkmen Mountain

Yakup Senyiiz, Yal¢in Sahin

Melinopterus prodromus (Brahm, 1790) Tiiriiniin Kiitahya ve Cevresindeki Dikey ve
Fenolojik Dagilim

Vertical and Phenological Distribution of the species Melinopterus prodromus (Brahm, 1790) in
Kiitahya and Its Surroundings

Kemal Dindar, Yakup Senyiiz
Atik Suyun Phaseolus vulgaris L. (Fabaceae) Uzerindeki Ekolojik ve Biyolojik Etkilerinin
Giderilmesinde Termik Santral Kiilii Kullaniminin Veriminin Arastirilmasi

Investigation of the Efficiency of the Use of Thermal Power Plant Ash in Eliminating the
Ecological and Biological Effects of Wastewater on Phaseolus vulgaris L. (Fabaceae).

Serta¢ Ozgiin, Giilgin Isik
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Kimya Salonu 4. Oturum / Chemistry Hall 4. Session

Sali, 06 Eyliil / 14:15 - 15:30 Online Bildiri Oturumu
Tuesday, 06 September / 14:15 - 15:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Biilent ZEYBEK

5,10,15,20-tetrakis(4—metoksikarbonilfenil)porfirin Temelli Bakar(Il)—secici
Potansiyometrik Sensor ve Analitik Uygulamalan

Copper(I)-selective Potentiometric Sensor Based on 5,10,15,20—tetrakis(4—
methoxycarbonylphenyl)porphyrin and its Analytical Applications

Oguz Ozbek, Omer Isildak

Metal Organik Kafes (MOF) lerin Elektrokimyasal Sensorlerde Uygulamasi

Metal Organic Frameworks (MOFs) in Electrochemical Sensors Applications

Merve Gengoglu, Biilent Zeybek

Triarilpiridin Gruplar1 Iceren Ftalosiyaninlerin Sentezi, Fotofiziksel ve Elektrokimyasal
Karakterizasyonu

Synthesis, photophysical and electrochemical characterization of phthalocyanines bearing
triarylpyridine groups

Nagihan Bebek, Nagihan Oztiirk, Baris Seckin Arslan, Mehmet Nebioglu, Ilkay Sisman
2-(4-metoksifenil)-4,5-dihidro-1h-imidazol’iin Yapisal, Titresimsel ve Bazi Elektronik
Ozelliklerinin Incelenmesi

Investigation of Structural, Vibrational and Some Electronic Properties of 2-(4- methoxyphenyl)-
4 5-dihidro-1h-imidazole

Hamit Alyar, Saliha Alyar

Bitki Doku Kiiltiiriinde Fitoremediasyon: Achillea Millefolium'un Hiperakiimiilasyon
Kapasitesi

Phytoremediation in Plant Tissue Culture: Achillea Millefolium's Hyperaccumulation Capacity
Ezgi Nur Karahan, Burcu Cetin, Cigdem Ay
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Sali, 06 Eyliil / 14:15 - 15:15 Online Bildiri Oturumu
Tuesday, 06 September / 14:15 - 15:15 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Ali Serdar NAZLIPINAR

e Birbirine Karismayan Akiskan Akislarinin Hidrodinamigi
Hydrodynamics of The Immiscible Fluid Flows
Gokeen Cekic

e Lord-Shulman Teorisi ile Basin¢h Bir Kiirenin Genellestirilmis Termoelastik Davranisi
Generalized Thermoelastic Behavior of a Pressurized Sphere with Lord-Shulman Theory

Mehmet Eker, Durmus Yarimpabuc

o Harary Cizgelerinin Tepe Zedelenebilirligi Uzerine
On Vertex Vulnerability of Harary Graphs
Hande Tuncel Golpek, Aysun Aytag

o Integral Tipli Yerel Olmayan Simir Kosullu Sturm-Liouville Operatorii i¢in Bir Ters Nodal
Problem

An Inverse Nodal Problem for Sturm-Liouville Operator with Integral-Type Nonlocal Boundary
Condition

Ibrahim Adalar
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Fizik Salonu 5. Oturum / Physics Hall 5. Session

Sali, 06 Eyliil / 15:45 - 17:00 Online Bildiri Oturumu
Tuesday, 06 September / 15:45 - 17:00 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Mehmet ERDOGAN

NH4NO3 Modifikasyonu Sonras1 Kalsinasyonun Bigadi¢ Klinoptiloliti Uzerine Etkisi
Influence of Calcination After NHANO3 Modification on Bigadi¢ Klinoptilolite
Orkun Ergiirhan, Burcu Erdogan

Donme Hareketinin Kompleks Kuaternion Uygulamalar

Complex Quaternion Applications of the Rotation Motion

Emrah Tosunoglu, Mustafa Emre Kansu

Klinik Ogretimin Iyonize Radyasyondan Korunma Bilgisine ve Uygulamasma Etkisinin
Arastirllmasi

Investigation of The Effect of Clinical Teaching on The Knowledge and Practice of lonizing
Radiation Protection

Meryem Cansu Sahin, Serpil Emikénel, Engin Tekin

istanbul Bogazi'min Radyolojik Doz Haritalarinin Olusturulmasi

Production of Radiological Dose Map of Bosphorus, Istanbul

Pnar isel, Latife Sahin Yal¢in, Nurgiil Hafizoglu Alkan, Ela Ganioglu Nutku, Aysegiil
Miilayim

a-GeSe Bilesiginin Ortorombik Kristal Yapisinin Fiziksel Ozelliklerinin Incelenmesi
Investigation of Physical Properties of a-GeSe Compound in Orthorhombic Crystal Structure
Abdullah Kutluca, Engin Deligoz, Hac1 Ozigik
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Kimya Salonu 5. Oturum / Chemistry Hall 5. Session

Sali, 06 Eyliil / 15:45 - 16:30 Online Bildiri Oturumu
Tuesday, 06 September / 15:45 - 16:30 Online Abstract Session
Oturum Baskan1 / Moderator: Prof. Dr. Alper Tolga COLAK
Cevresel Numunelerde Kursun(II) iyonlarimin Belirlenmesi i¢in Hidrazinkarbotiyoamid—
bazh Potansiyometrik Sensor

Hydrazinecarbothioamide—based Potentiometric Sensor for the Determination of Lead(Il) lons in
Environmental Samples

Oguz Ozbek, Alper Cetin, Hayreddin Gezegen, Omer Isildak

Feniramidol Tayini icin Elektrokimyasal Sensor
Electrochemical Sensor for Determination of Phenyramidol

Giilbeyaz Sekman, Serap Titretir Duran, Oznur Giingér

Kumarin Grubu iceren Yeni Pirazol Tiirevlerinin Sentezi
Synthesis of Novel Pyrazole Derivatives Containing Coumarin Group

Muna Elmusa, Safa Elmusa, Rahmi Kasimogullart
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7 EYLUL 2022 - CARSAMBA
7 SEPTEMBER 2022 - WEDNESDAY

Fizik Salonu 1. Oturum / Physics Hall 1. Session

Carsamba, 07 Eyliil / 09:00 - 10:30 Online Bildiri Oturumu
Wednesday, 07 September / 09:00 - 10:30 Online Abstract Session

Oturum Baskani / Moderator: Prof. Dr. Hamza Yasar OCAK

Monte Carlo Simiilasyonu Kullanarak Bazi Geometrik Cisimlerin Kiitle Merkezinin
Hesaplanmasi

Calculating The Center of Mass of Some Geometric Objects Using Monte Carlo Simulation

Hasan Bircan, Kaan Manisa, Mehmet Erdogan

Bazi1 Geleneksel Olarak Kurutulmus Sebzelerde Dogal Radyoaktivite Seviyesinin
Belirlenmesi

Specification of Natural Radioactivity Level in Some Traditionally Dried Vegetables

Giil¢in Bilgici Cengiz, Ilyas Caglar, Hac1 Ahmet Deveci, Aysel Giiven

InMgF3 Bilesiginin Basing Altinda Elektronik, Elastik ve Optik Ozelliklerinin Teorik
Olarak Incelenmesi

Theoretical Study of Electronic, Elastic and Optical Properties of InMgF3 Compound under
Pressure

Belgin Koc¢ak, Yasemin Oztekin Ciftci
e 8CB Siv1 Kristal Molekiiliiniin Dalga Boyuna Bagh Cift Kirthhminin Berek Kompansatorii
Yontemiyle Belirlenmesi

The Determination of Wavelength-Dependent Birefringence of 8CB Liquid Crystal Molecules by
Berek Compensator Technique

Pmar Ozden

Farkhh Pasivasyon Malzemelerinin Tip II InAs/GaSb Kizilotesi Fotodedektoriin
Performansina Etkisi

Effect of Different Passivation Materials on the Performance of Type Il InAs/GaSb Infrared
Photodetector

Onur Senel, Ugur Serincan

Vanadyum Pentaoksit Filmlerine Alttas Sicakhiginin Etkisi
The Effect of Substone Temperature on Vanadium Pentaoxide Films

Erol Kose, Senem Aydogu
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Kimya Salonu 1. Oturum (Davetli Konusmaci)

Chemistry Hall 1. Session (Invited Speaker)

Carsamba, 07 Eyliil / 09:00 - 09:45 Online Bildiri Oturumu
Wednesday, 07 September / 09:00 - 09:45 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. ibrahim EROL

SNS Kiska¢ Metal Kompleksleri ve Katalizdeki Uygulamalar
SNS Pincer Metal Complexes and Applications in Catalysis

Mehmet Sonmez

Kimya Salonu 1. Oturum / Chemistry Hall 1. Session

Carsamba, 07 Eyliil / 09:45 - 10:30 Online Bildiri Oturumu
Wednesday, 07 September / 09:45 - 10:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. ibrahim EROL
Ponza - Aktif Karbon Hibrit Adsorban ile C.I. Yellow 18 Tekstil Boyasinin Adsorpsiyon
Sartlarimin Tespiti ve Spektroskopik Ozelliklerinin DFT Yo6ntemi ile Belirlenmesi

Determination of Adsorption Conditions of Textile Dye C.I. Yellow 18 with Pumice - Activated
Carbon Hybrid Adsorban and Determination of Its Spectroscopic Properties by DFT Method

Ozcan Yalcinkaya, Tugba Bozkaya
C.l. Reactive Red 24 Tekstil Boyasimin Perlit- Aktif Karbon Hibrit Adsorban ile

Adsorpsiyon Sartlarinin Belirlenmesi ve Spektroskopik Ozelliklerinin DFT Yéntemi ile
Belirlenmesi

Determination of Adsorption Conditions of Textile DYE C.l. Reactive Red 24 with Perlite -
Activated Carbon Hybrid Adsorban and Determination of Its Spectroscopic Properties by DFT
Method

Ozcan Yalcinkaya, Neslihan Doganci
Nepeta Nuda L. Subsp. Albiflora Boiss. Bitkisinin Fitokimyasal Bilesenlerinin ve
Biyoaktivitelerinin Arastirilmasi

Investigation of Phytochemical Components and Bioactivities of Nepeta nuda L. subsp. albiflora
Boiss. Plant

Mesut Gok, Semiha Yenigiin, Tevfik Ozen, Liitfi Behcet, Ibrahim Demirtas
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Carsamba, 07 Eyliil / 09:45 - 10:30 Online Bildiri Oturumu
Wednesday, 07 September / 09:45 - 10:30 Online Abstract Session
Oturum Baskami / Moderator: Assist. Prof. Dr. ilkem TURHAN CETINKAYA

o  Ozel Bir Modiiler Alt Gruptan Elde Edilen Graflarda Baglantihlik
Connectedness of a Graph Obtained from a Special Modular Subgroup
Yavuz Kesicioglu

e Kiime Degerli Optimizasyon Problemlerinin Kiime ve Vektor Yaklasimlarmma Gore
Coziimleri Arasindaki Iliskiler

Relationships Between Solutions of Set-valued Optimization Problems with Respect to Set and
Vector Approaches

Emrah Karaman

o Bir Parametreli Lyapunov Fonksiyonlar: ve Barmish'in Iddiasi
On One Parameter Dependent Lyapunov Functions and Barmish’s Conjecture
Birgiil Aksoy, Taner Biiyiikkéroglu

Fizik Salonu 2. Oturum / Physics Hall 2. Session

Carsamba, 07 Eyliil / 10:45 - 12:30 Online Bildiri Oturumu
Wednesday, 07 September /10:45 - 12:30 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Hamza Yasar OCAK
o insan Gozii Merceginden Gecen Kismen Tutarh Isik Isinlarimin Polarizasyon Elipsini
Kesfetmek

Exploring the Polarization Ellipse of Partially Coherent Light Beams Passing Through Human
Eye Lens

Serkan Sahin

o Iki Tabakah Foton Radyasyon Sogurma Monte Carlo Simiilasyonu Elektronik Tablosu
Photon Radiation Absorption in Two Slabs Monte Carlo Simulation Spreadsheet
Hasan Bircan, Kaan Manisa, Mehmet Erdogan
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Ciplak ve Islevsellestirilmis Telluren Zincirleri ve Nanoribbonlar
Bare and Functionalized Tellurene Chains and Nanoribbons
Fatih Ersan

Al-Sc Alasimlarinda Al3Sc Cokeltilerinin Elastik Sabitlerinin Hesaplanmasi

Calculation of Elastic Constants of Al3Sc Precipitates in Al-Sc Alloys

Gencer Sarioglu, Hamza Yasar Ocak

Cu/Py/IrMn ve Cu/IrMn/Py ince Filmlerde Katman Sirasmmin Manyetik ve Tasima
Ozelliklerine Etkileri

Effects of Layer Order on Magnetic and Transport Properties in Cu/Py/IrMn and Cu/lrMn/Py
Thin Films

Mustafa Oztiirk

Esnek ve Alttas Tabanh GaAs Giines Hiicreleri
Flexible and Mother Substrate Based GaAs Solar Cells

Hazal Zaimler, Mustafa Kulakci

Kimya Salonu 2. Oturum / Chemistry Hall 2. Session
Carsamba, 07 Eyliil / 10:45 - 12:30 Online Bildiri Oturumu
Wednesday, 07 September / 10:45 - 12:30 Online Abstract Session
Oturum Baskami / Moderator: Assoc. Prof. Dr. Salih OKTEN

2-Amino-3-Metilpiridin ile 2,6-Piridindikarboksilik Asitin Proton Tuzu ve Cu(ll)
Kompleksleri Sentezi, Karakterizasyonu, Antimikrobiyal ve Antifungal Aktivitesinin
Incelenmesi

Synthesis, Characterization, Investigation of Antimicrobial and Antifungal Activity of Studies
Proton Salt of 2-Amino-3-Methylpyridine with 2,6-Pyridinedicarboxylic Acid and Cu(ll)
Complexes

Sabiha Gézde Saliin, Halil Ilkimen, Aysel Giilbandilar

Pamuklu Kumaslarda Sol Jel Nano Giimiis Kaplama ve Antimikrobiyal Aktiviteleri
Sol Gel Nano Silver Coating and Antimicrobial Activity on Cotton Fabrics
Turan Birimoglu, Mehmet Sénmez

5-Dimetilamino-2-hidroksi-3-metoksibenzaldehit = Siilfametoksazol Bilesiginin ve Onun
Cu(Il) Kompleksinin Sentezi, Karakterizasyonu, CA(II) Enzim Aktivitesi ve Molekiiler
Moking Calismalari

Synthesis, Characterization, CA(Il) Enzyme Activity and Molecular Docking Studies of 5-
Dimethylamino-2-hydroxy-3-methoxybenzaldehyde Sulfamethoxazole Compound and Its Cu(ll)
Complex

Saliha Alyar, Hamit Alyar
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e Nepeta Stenantha Kotschy & Boiss Bitkisinin Fitokimyasal Bilesenlerinin ve
Biyoaktivitelerinin Arastirilmasi

Investigation of Phytochemical Components and Bioactivities of Nepeta stenantha Kotschy &
Boiss

Mesut Gok, Semiha Yenigiin, Tevfik Ozen, Liitfi Behcet, Ibrahim Demirtas

o Endemik Nepeta Baytopii Hedge Et Lamond Bitkisinin Fitokimyasal Bilesenleri ve Enzim
Inhibisyonu

Phytochemical Components and Enzyme Inhibition of Endemic Nepeta Baytopii Hedge Et Lamond
Plant

Semiha Yenigiin, Tevfik Ozen, Yasar Ipek, Ibrahim Demirtas, Liitfi Behcet

o Nepeta Italica L. Subsp. Italica Bitkisinin Kimyasal icerikleri ve Antibakteriyel Aktiviteleri
Chemical Contents and Antibacterial Activities of Nepeta Italica L. Subsp. Italica Plant
Semiha Yenigiin, Yasar Ipek, Tevfik Ozen, Ibrahim Demirtas, Liitfi Behcet

e Nepeta Aristata Boiss Et Kotschy Ex Boiss Bitkisinin Kimyasal Bilesimi ve Enzim
Inhibisyonu

Chemical Composition and Enzyme Inhibition of Nepeta Aristata Boiss Et Kotschy Ex Boiss Plant

Yunus Basar, Ibrahim Demirtas, Semiha Yenigiin, Tevfik Ozen, Liitfi Behcet

Carsamba, 07 Eyliil / 10:45 - 11:45 Online Bildiri Oturumu
Wednesday, 07 September / 10:45 - 11:45 Online Abstract Session
Oturum Baskanm1 / Moderator: Assist. Prof.Dr. ilkem TURHAN CETINKAYA

e Lobatto-Chebyshev Yonteminin Bir Elastisite Problemine Uygulamasi
An Application of Lobatto-Chebyshev Quadrature on An Elasticity Problem
Ilkem Turhan Cetinkaya

e Salgin Hastaliklarda As1 ve Karantina Etkisinin Matematiksel Modellemesi
Mathematical Modeling of the Effect of Vaccination and Quarantine in Epidemic Diseases
Seda Celik, Saadet Seher Ozer

e Siralama Bagintilarina Gore Aralik Degerli Optimizasyon ve Coziimleri
Interval-valued Optimization and Solutions with Respect to Order Relations
Emrah Karaman

e Dogrusal Olmayan Simirhh Kontrol Kaynagina Sahip Covid-19 Modelinin Erisim Kiimeleri
Attainable Sets of a Nonlinear Controlled Covid-19 Model with Limited Control Stocks
Ali Serdar Nazhipinar, Barbaros Bastiirk
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Carsamba, 07 Eyliil / 13:30 - 14:00 Online Bildiri Oturumu
Wednesday, 07 September / 13:30 - 14:00 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Ciineyt Nadir SOLAK

o Noropsikiyatrik Hastalarda CYP2D6 Gen Polimorfizmlerinin Incelenmesi
Investigation of the CYP2D6 Gene Polymorphism in the Patients with Neuropsychiatric Diseases
Safa Can Polat, Fethi Sirr1 Cam

e Dianous (Staphylinidae: Steninae) Cinsinin Tiirkiye'deki Durumu ve Diinya
Zoocografyasindaki Karanlik Noktalar:

The situation of the genus Dianous (Staphylinidae: Steninae) in Turkey and its Dark Spots in the
World Zoogeography

Yavuz Turan

Kimya Salonu 3. Oturum / Chemistry Hall 4. Session

Carsamba, 07 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Wednesday, 07 September / 13:30 - 14:15 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Hamit ALYAR
e 2-Amino-5-Metilpiridin ile 2,6-Piridindikarboksilik Asitin Proton Tuzu ve Cu(ll)

Kompleksleri Sentezi, Karakterizasyonu, Antimikrobiyal ve Antifungal Aktivitesinin
Incelenmesi

Synthesis, Characterization, Investigation of Antimicrobial and Antifungal Activity of Studies
Proton Salt of 2-Amino-5-Methylpyridine with 2,6-Pyridinedicarboxylic Acid and Cu(ll)
Complexes

Sabiha Gézde Saliin, Halil Ilkimen, Aysel Giilbandilar

e Juglon Ekstrakti ve Metal Kompleksleri
Juglone Extract and Its Metal Complexes
Turan Birimoglu, Mehmet Sénmez
e 5-Dimetilamino-2-hidroksi-3-metoksibenzaldehit Siilfisoksazol Bilesiginin ve Onun Cu(ll)

Kompleksinin Sentezi, Karakterizasyonu, CA(IT) Enzim Aktivitesi ve Molekiiler Doking
Calismalan

Synthesis, Characterization, CA(Il) Enzyme Activity and Molecular Docking Studies of 5-
Dimethylamino-2-hydroxy-3-methoxybenzaldehyde Sulfisoxazole Compound and Its Cu(ll)
Complex

Saliha Alyar, Hamit Alyar
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Matematik Salonu 3. Oturum (Davetli Konusmaci)

Mathematics Hall 3. Session (Invited Speaker)

Carsamba, 07 Eyliil / 13:30 - 14:15 Online Bildiri Oturumu
Wednesday, 07 September / 13:30 - 14:15 Online Abstract Session
Oturum Baskam / Moderator: Assist. Prof. Dr. ilkem TURHAN CETINKAYA

Sabit Acih Yiizeyler Hakkinda
About Constant Angle Surface
Yusuf Yayh

Kimya Salonu 4. Oturum (Davetli Konusmaci)

Chemistry Hall 4. Session (Invited Speaker)

Carsamba, 07 Eyliil / 14:15 - 15:00 Online Bildiri Oturumu
Wednesday, 07 September / 14:15 - 15:00 Online Abstract Session
Oturum Baskani / Moderator: Prof. Dr. Hamit ALYAR

ibrutinib ve ibrutinib Ara Bilesiklerinin Sentezi
The Synthesis of Ibrutinib and Its Intermediates

Ramazan Altundas
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Carsamba, 07 Eyliil / 14:15 - 15:15 Online Bildiri Oturumu
Wednesday, 07 September / 14:15 - 15:15 Online Abstract Session
Oturum Baskani / Moderator: Dr. Nurten KILIC

Katsayilar 1,2,3 veya 4 Olan Bazi1 Oktonari Kuadratik Formlarla Gosterimler
Representations by octonary quadratic forms with coefficients 1, 2, 3 or 4

Yavuz Kesicioglu

Ricci Solitonlarin Bazi Simiflar1 Uzerine Kisa Bir Not
A Short Note on Certain Types of Ricci Solitons
Halil Ibrahim Yoldas

Sirkiiler Graflar Uzerine

On The Circular Graphs

Ali Gokhan Ertas, Ibrahim Giinaltili

Minkowski 3-Uzayinda Genellestirilmis Dairesel Yiizeyler ve Dual Split Kuaterniyonlar
Generalized Circular Surfaces in Minkowski 3-Space and Dual Split Quaternions

Selahattin Aslan

Biyoloji Salonu 5. Oturum (Davetli Konusmaci)

Biology Hall 5. Session (Invited Speaker)

Carsamba, 07 Eyliil / 15:00 - 15:45 Online Bildiri Oturumu
Wednesday, 07 September / 15:00 - 15:45 Online Abstract Session
Oturum Bagskani / Moderator: Prof. Dr. Ciineyt Nadir SOLAK

A Small Lake with a Large Story to Tell: What Does it Take to Represent an Epoch
Paul B. Hamilton, Francine Mccarthy, R. Timothy Paterson3
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Kimya Salonu 5. Oturum / Chemistry Hall 5. Session

Carsamba, 07 Eyliil / 15:15 - 16:30 Online Bildiri Oturumu
Wednesday, 07 September / 15:15 - 16:30 Online Abstract Session
Oturum Baskan1 / Moderator: Assoc. Prof. Dr. Ozer GOK
Yeni Kinazolin-Siilfonamit Tiirevlerinin TFA Katalizérliigiinde Ug¢ Bilesenli Mikrodalga
Destekli Sentezi

TFA-Catalyzed Microwave-Assisted Three-Component Synthesis of Novel Quinazoline-
Sulfonamide Derivatives

Goniil Yildiz, Rahmi Kasimogullari, Samet Mert

Pirazol Bilesikleri: Kimyasal Ozellikleri, Sentez Yontemleri ve Biyolojik Onemi
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Space-time Algebras in Theoretical and Mathematical Physics

Victor Mironov

Physics of Magnetic Nanostructures Institute for Physics of Microstructures RAS
mironov@ipmras.ru

Abstract

We present two types of space-time algebras based on Hamilton and Macfarlane quaternions. These
algebras realize the scalar-vector representation of Lorentz group and are isomorphic to the algebra of
Dirac matrices. It is shown that the systems of equations for fields with zero and nonzero mass of
guantum can be represented in a compact form as a single quaternion equation [1], which can be easily
generalized to many other special cases [2-5]. The applications in electrodynamics, linear gravity,
hydrodynamics and plasma physics are discussed.

1.

V.L. Mironov, S.V. Mironov, Sedeonic equations in field theory, Advances in Applied Clifford
Algebras, 30(3), 44 (2020).

V.L. Mironov, S.V. Mironov, Sedeonic field equations for dyons, Advances in Applied Clifford
Algebras, 28(3), 64 1-17 (2018).

V.L.Mironov, S.V.Mironov, Sedeonic equations of gravitoelectromagnetism, Journal of
Modern Physics, 5(10), 917-927 (2014).

V.L. Mironov, S.V. Mironov, Generalized sedeonic equations of hydrodynamics, European
Physical Journal Plus, 135(9), 708 (2020).

V.L. Mironov, Generalization of London equations with space-time sedeons, International
Journal of Geometric Methods in Modern Physics, 18(3), (2021).

Keywords: Hamilton Quaternions; Macfarlane Quaternions; Space-time Algebras
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Analysis Description Language and CutLang Interpreter for HEP

Gokhan Unel

Physics and Astronomy University of California, Irvine
gokhan.unel@cern.ch

Abstract

Data analysis in experimental high energy physics has always been closely related to computing and
programming. Typically real and simulated events are analysed using software programs written in
General Purpose Languages (GPL) such as C++ or Python and they benefit from pre-existing software
libraries of the field such as ROOT. The algorithm of a HEP analysis consists of applying some selection
criteria on the event variables and classifying the event as signal like or background like. Such a task
requires thousands of lines of code and usually intertwines the computing and physics aspects of the
problem which makes such a software difficult to maintain, convey and eventually reproduce the results
of.

To solve these problems, we propose a domain specific language, named Analysis Description Language
(ADL) which incorporates mathematical, logical and high-energy physics related expressions. Such a
language would decouple computing aspects of the analysis from the physics algorithm and would
render the understanding, conveying, preservation and meta-analysis of the algorithm intuitive.

This talk is going to focus on the details of the ADL and will give examples about its use via a run time
interpreted named CutLang, highlighting the multi-analysis functionalities.

Keywords: CutLang, ROOT, ADL, LHC Analysis
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YEF icin Analiz Betimleme Dili ve CutLang Yorumlayicisi

Gokhan Unel

Physics and Astronomy University of California, Irvine
gokhan.unel@cern.ch

Ozet

Yiiksek enerji fiziginde Veri analizi her zaman bilgisayarlara ve programlamaya yakin olmustur. Tipik
olarak gercek ve benzettimden gelen olaylar C++ ve Python gibi genel amacgh dillerle yazilmis
programlar ve alanda var olan ROOT gibi kiitiiphaneler kullanilarak analiz edilirler. Bir yiiksek enerji
fizigi analiz algoritmasi olay degiskenlerine bazi se¢im kriterleri uygulamak ve olaylari sinyal gibi veya
Ardalan gibi seklinde siniflandirmakdan olusur. Boyle bir gérev binlerce satir kod gerektirir ve ister
istemez bdylesi bir ¢alismanin programlama 6zellikleri ile fizik &zellikleri i¢ ice gecer. Bu karmasa
nedeniyle ortaya ¢ikan yazilimin anlagilmasi, bakimi yapilmasi ve sonuglarin bagka biri tarafindan tekrar
edilmesi zor hale gelir.

Bu sorunlar1 ¢6zmek i¢in, analiz betimleme dili (ADL) adin1 verdigimiz bir alana 6zgii dil dneriyoruz.
Bu dilde matematik, mantik ve yiiksek enerji fizigine ait kavramlar insanlarca okuyup anlasilabilecek
bir sekilde kullanilir. Boylelikle programlama ile ilgili kisimlarn fizik algoritmasi 6zelliklerinden
tamamen ayrilarak yapilan isin anlagilmasi, iletilmesi, korunmasi, ve analiz algoritmalarinin genel
analizi adeta sezgisel bir hale gelir.

Bu sunum ADL ayrintilar izerine odaklanacak ve bu dilin ¢alisma zamani yorumlayicist CutLang ile

yapilan 6rnekleri, ¢coklu analiz 6zelliklerini de gostererek, sunacaktir.

Anahtar Kelimeler: CutLang, ROOT, ADL, LHC Analiz



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

FiZIK

SOZLU SUNUMLAR

PHYSICS

ORAL PRESENTATIONS



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

Al-Sc ve Al-Mg-Sc Alasimlarmin Sertliklerinin Deneysel ve Teorik Olarak Hesaplanmasi

Hamza Yasar Ocak ! & Gencer Sarioglu 2

! Fizik Béliimii Kiitahya Kiitahya Dumlupinar Universitesi
? Gediz Meslek Yiiksekokulu Kiitahya Dumlupinar Universitesi
*gencer.sarioglu@dpu.edu.tr

Ozet

Aliiminyum bazli alagimlar hem hafif hem de yiiksek mukavemete sahip olmalarindan dolay: tercih
nedeni olmaya devam etmektedir. Al-Sc alagimlarinda Sc orani ¢ok diisiik olmasina ragmen alagimda
yiiksek bir mukavemet saglar. Sc orani biraz daha yiikseltilerek yeni dort alagim, indiiksiyon eritme
yontemiyle hazirlandi. Bu ¢alismada Al-1.1Sc, Al-1.9Sc, Al-6Mg-1.1Sc ve Al-6Mg-1.9Sc alagimlarinin
sertlikleri Vickers sertlik yontemiyle yapilmistir. Yapilan deneysel dl¢limlerin sonucunda alagimlarin
sertliklerinin ytliksek oldugu, ancak Sc orami arttikca sertligin diistiigli ve Mg katkisinin da sertligi
azalttig1 sonucuna ulagilmistir. Ayrica sertlik 6lctimleri teorik olarak da hesaplanip deneysel sonuglarla

karsilagtirilarak, sonuglarin uyumlu oldugu goriilmiistiir.

Anahtar Kelimeler: Alasim, Sertlik, Al-Sc, Al-Mg-Sc, Vickers.
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Experimental and Theoretical Calculation of the Hardness of Al-Sc and Al-Mg-Sc Alloys

Hamza Yasar Ocak ! & Gencer Sarioglu 2

! Department of Physics Kiitahya Dumlupinar University
% Gediz Meslek Yiiksekokulu Kiitahya Dumlupimar University
*gencer.sarioglu@dpu.edu.tr

Abstract

Aluminum-based alloys continue to be preferred due to their light weight and high strength. Although
the Sc ratio is very low in Al-Sc alloys, it provides a high strength in the alloy. By increasing the sc ratio
a little more, four new alloys were prepared by induction melting method. In this study, the hardness of
Al-1.1Sc, Al-1.9Sc, Al-6Mg-1.1Sc and Al-6Mg-1.9Sc alloys were determined by Vickers hardness
method. As a result of the experimental measurements, it was concluded that the hardness of the alloys
is high, but the hardness decreases as the Sc ratio increases and the Mg additive reduces the hardness.
In addition, the hardness measurements were calculated theoretically and compared with the
experimental results, and the results were found to be compatible.

Keywords: Alloy, Hardness, Al-Sc, Al-Mg-Sc, Vickers.
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ZnO Katkih Kalsiyum-Silikat Camlarin Fiziksel, Yapisal ve Termal Ozellikleri

Sadiye Cetinkaya Colak

Fizik Béliimii Eskisehir Osmangazi Universitesi
sccolak@ogu.edu.tr

Ozet

47Si02-24Ca0-6P205-2A1203-(21-x)Na20: (x)ZnO (x = 1, 3 ve 5, %agirlik) kompozisyonundaki
ZnO katkili Kalsiyum-Silikat camlar klasik erime-sondiirme teknigi ile iiretilmistir. Cam yapinin
fiziksel, yapisal ve termal Ozellikleri lizerine farkli oranlarda ZnO katkisinin etkisi arastirilmustir.
Camlarin yogunluklar1 (r) ve molar hacimleri (Vm) Archimedes yontemi ile saptanmistir. Yapisal
ozellikleri FTIR (Fourier Doniisiimii Kiziltesi) spektrumu ile termal 6zellikleri ise DTA (Diferansiyel
Termal Analiz) cihazi ile 6l¢iilmiistiir. Sentezlenen camlarin yogunluklari 2.709-2.784 g.cm-3 arasinda
degismektedir. Taban cam yapisina %]1-5 ZnO katkist FTIR spektrumunda biiyliik bir degisim
yaratmamistir. DTA spektrumundan yararlanarak iiretilen tim camlarin cam gegis (Tg), kristallenme

(Tc) ve erime sicakliklari

Anahtar Kelimeler: Kalsiyum-Silikat camlari, Archimedes Yontemi, FTIR, DTA.
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Physical, Structural and Thermal Properties of ZnO Doped Calcium-Silicate Glasses

Sadiye Cetinkaya Colak

Department of Physics Eskisehir Osmangazi University
sccolak@ogu.edu.tr

Abstract

ZnO doped Calcium-Silicate glasses in the composition of 47Si02-24Ca0-6P205-2A1203—(21-
x)Na20: (x)ZnO (x = 1, 3 and 5, wt%) were produced by the classical melt-quenching technique. The
effect of ZnO contribution at different rates on the physical, structural and thermal properties of the glass
structure was investigated. Densities (d) and molar volumes (Vm) of the glasses were determined by the
Archimedes method. Its structural properties were measured with FTIR (Fourier Transform Infrared)
spectrum and its thermal properties were measured with DTA (Differential Thermal Analysis) device.
Densities of the synthesized glasses ranged from 2.709 to 2.784 g.cm-3. The 1-5% ZnO contribution to
the base glass structure did not cause a major change in the FTIR spectrum. Glass transition (Tg),
crystallization (Tc) and melting temperatures (Tm) of all glasses produced using the DTA spectrum
were determined.

Keywords: Calcium-Silicate glasses, Archimedes Method, FTIR, DTA.
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Dis Minesi Numunesinin Paramanyetik Merkezlerinin Elektron Spin Rezonans (ESR) Yontemi
Kullanilarak Incelenmesi

Ozgiil Karatas ", Fatih Karabulut ? & Yusuf Ceylan ?

! Fizik Boliimii Konya Teknik Universitesi
2 Fizik Boliimii Selguk Universitesi
*okaratas@ktun.edu.tr

Ozet

Hidroksiapatit, dis minesinin mineral kisminin ana bilesenidir. Bu yapida karbonat iyonlar1 gibi bazi
safsizliklar kuvvetli bir sekilde gozlenebilir. Iyonlastiric1 radyasyon karbonatli hidroksiapatit tarafindan
emildiginde, radyasyondan dolay1 birka¢ paramanyetik tiir olugabilir. Bu nedenle, bu radikal tiirlerin
hidroksiapatit yapisindaki degisikliklerdeki roliinii anlamak igin g¢esitli spektroskopik teknikler
kullanilmaktadir. Elektron spin rezonans (ESR), paramanyetik radikalleri arastirmak i¢in kullanilan bir
manyetik rezonans teknigidir. Radyasyona bagli radikallerin konsantrasyonu genellikle radyasyon dozu

ile orantilidir ve ESR bu radikalleri 6l¢mek i¢in kullanilan en hassas yontemlerden biridir.

Bu calismada, gama 1sinlar ile 1ginlanmis arkeolojik dis minesi iizerinde ESR analizleri yapilmig ve
paramanyetik radikaller belirlenmistir. Bunun i¢in, uygun ESR Sl¢limlerinin yapilabilmesi amaciyla dig
minesi numunesi mineyi ayirma, temizleme ve mekanik olarak 6giitme asamalarim igerecek sekilde
hazirlanmigtir. Numune hazirlandiktan sonra elde edilen numuneler 60Co-gamma kaynagi ile yapay
olarak 1sinlanmis ve daha sonra elde edilen uygun spektrometre kosullar1 ile X-Band ESR
spektrometresi kullanilarak oda sicakliginda spektrumlari kaydedilmistir. Elde edilen tim spektrum
sonuglari, 1sinlama ile dis minesinde anizotropik g degerlerine ve eksensel bir simetriye sahip kararlt
CO2- radikalinin olustugunu gostermistir. Ayrica, ESR spektrumlari, radikal merkezinden kaynaklanan

sinyal genliklerinin radyasyon dozlarinin bir fonksiyonu olarak biiyiidiigiinii ortaya ¢ikarmustir.

Anahtar Kelimeler: Elektron Spin Rezonans, ESR, Isinlama, Paramanyetik Radikal, Dis Minesi
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Investigation of Paramagnetic Centres of Tooth Enamel Sample Using Electron Spin Resonance
(ESR) Method

Ozgiil Karatas ", Fatih Karabulut ? & Yusuf Ceylan ?

! Department of Physics Konya Tecnical University
2 Department of Physics Selguk University
*okaratas@ktun.edu.tr

Abstract

The hydroxyapatite is the main constituent of the mineral part of tooth enamel. In this structure, some
impurities such as carbonate ions can be observed strongly. When ionizing radiation is absorbed in
carbonated hydroxyapatite, several paramagnetic species can occur due to radiation. So, various
spectroscopic technigues are used to the understanding of the role of these radical species in the changes
of hydroxyapatite structure. The electron spin resonance (ESR) is a magnetic resonance technique which
is used to investigate the paramagnetic radicals. The concentration of radiation-induced radicals is
generally proportional to the radiation dose and ESR is the most sensitive method to measure these
radicals.

In this work, ESR analyses were performed on gamma irradiated archaeological tooth enamel and
paramagnetic radicals were determined. For this purpose, tooth enamel sample was prepared for making
suitable ESR measurements with including the following steps: separation, cleaning and grinding
mechanically enamel. After sample preparation, obtained samples were irradiated by 60Co-gamma
source artificially and then ESR measurements were carried out at room temperature using X-Band ESR
spectrometer with obtained optimal spectrometer conditions. The results of all obtained spectra showed
that the stable CO2- radical which has anisotropic g values and an axial peak was generated in the tooth
enamel by irradiation. Moreover, the ESR spectra revealed that the signal amplitudes due to the radical
center were growing up as a function of radiation doses.

Keywords: Electron Spin Resonance, ESR, Irradiaiton, Paramagnetic Radical, Tooth Enamel
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Bafa Golii Baliklarindaki 210Po, 210Pb ve Baz1 Agir Metal Konsantrasyonlarinin Belirlenmesi

Ramazan Manav ** & Aysun Ugur Gérgiin

! Teknik Bilimler Meslek Yiiksek Okulu Isparta Uygulamali Bilimler Universitesi
2 Fizik Boliimii Ege Universitesi
*ramazanmanav@isparta.edu.tr

Ozet

Antik ¢aglarda Ege Denizi'nin bir pargas1 olan Bafa Go6l’ii Biiyiik Menderes'in tasidig aliivyonlar ile
birlikte, kiyidan kilometrelerce icerde kalan Biiyiik Menderes Nehri'nin aliivyonlarimin birikim noktasi
olmustur. Tarihi ve ekosistemi ile milli parklar arasina alinan gdl kirlilik belirtileri yiiziinden koruma
altina alinmigtir. Bafa Go61’li faunasindaki agir metal birikim oranlarinin tespiti i¢in bélgede tiikketimi ve
g6lde avlanmasi en ¢ok yapilan L. Ramada (kefal), D. Labrax (levrek) ve A. Anguilla (yilan) biyota
ornekleri toplanmis ve incelenmistir. Biyota 6rnekleri aylik periyotlar halinde bir y1l boyunca bolgenin
balik toptancisi Ser¢in Kdyiinden temin edilmistir. GOl milli park koruma alani i¢inde oldugu i¢in yaz
mevsimindeki avlanma yasagindan dolay1 yaz aylarinda érnekleme yapilamamistir. Balik 6rneklerinin
kurutulmus yumusak dokularmin ortalama mevsimsel Cr, Ni, Pb, Cd, Mn, Fe ve Zn metal
konsantrasyonlarinin miktarlar1 tespit edilmistir. Tiirk gida kodeksinin 29.11.2011 tarihli resmi

gazetedeki tebligatina gore agir metal icerigi L. Ramada (kefal) Cd i¢in siir degerde kalirken

Pb icin %35’lik bir sinir agimina sahiptir. D. Labrax (levrek) i¢in ise elde edilen Pb sinir degerini %30
agmaktadir. A. Anguilla (yilan) baligi ise Cd ve Pb i¢in sinir degerlerde kalmaktadir. Cogunlukla biyota
orneklerindeki ¢elik ve boya sanayide kullanilan Pb ile teknolojinin vazgegilmezlerinden olan Cd
kirliliginin temelinde, Bafa Goliiniin en biiyiik su kaynagi olan Biiylik Menderes Nehri’nin pek ¢ok

yerlesim ve sanayi bolgesinden gecerek kirlenmesi oldugu diisiiniilmektedir.

Tesekkiirler: Bu ¢calisma bilimsel arastirma projesi olarak Ege Universitesi tarafindan (BAP Protokol
No: 11 NBE 009) desteklenmistir.

Anahtar Kelimeler: Po, Pb, Agir Metal

12



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

Determination of 210Po, 210Pb and Some Heavy Metal Concentrations in Bafa Lake’s Fishes

Ramazan Manav ** & Aysun Ugur Gérgiin

! Vocational School of Technical Sciences Isparta Uygulamali Bilimler University
2 Department of Physics Ege University
*ramazanmanav@isparta.edu.tr

Abstract

The lake Bafa, which was a part of the Aegean Sea in ancient times, seperated from the shore with the
carried alluvium of the river Bilyilk Menderes which is polluted by passing through many settlements
and industrial areas. It has been taken under protection due to the signs of pollution. In order to determine
the heavy metal accumulation rates in the fauna of Lake Bafa, the biota samples of L. Ramada (mullet),
D. Labrax (sea bass) and A. Anguilla (eel), which are the most consumed and fished in the lake, were
collected and examined. Biota samples were obtained from the village of Ser¢in, the fish wholesaler of
the region, in monthly periods for one year. Sampling could not be made in the summer months, since
the lake is within the protection area of the national park and the fishing has been forbidden in the
summer. The mean seasonal Cr, Ni, Pb, Cd, Mn, Fe and Zn metal concentrations of dried soft tissues of
fish samples were determined. According to the notification of the Turkish food codex on 29.11.2011,
the heavy metal content of L. Ramada remained at the limit value for Cd, while it had a limit excess of
about 35% in Pb value. For D. Labrax, the obtained Pb exceeds the limit value by 30%. A. Anguilla
remains within the limit values for Cd and Pb. It is thought that the pollution of the Biiyiik Menderes
River, passing through many residential and industrial areas, is the basis of the pollution of Pb, which is
one of the indispensables of technology, and Cd, which is mostly used in the steel and paint industry in
biota samples, at Lake Bafa.

Acknowledgements: This study was supported by Ege University (BAP Protocol No: 11 NBE 009) as a
scientific research project.

Keywords: Po, Pb, Heavy Metals
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Polivinil Alkol (PVA)/WO3 Kompozitinin Gama Radyasyonu Sogurma Ozelliklerinin GAMOS
Simiilasyonu ile Arastirilmasi

Meryem Cansu Sahin ** & Kaan Manisa 2

! T1bbi Gériintiileme Teknikleri Pr Usak Universitesi
2 Fizik Boliimii Kiitahya Dumlupinar Universitesi
*meryem.sahin@usak.edu.tr

Ozet

Amac: Monte Carlo simiilasyonu, ozellikle deney yapmanin imkansiz oldugu durumlarda, bir
malzemenin bazi parametrelerini elde etmek i¢in onemli bir aragtir. Radyasyonun cesitli alanlarda
kullanilmaya baslanmasiyla, bir malzemenin radyasyon kalkani ¢ok dnemli 6zellikler olmustur. Bu
nedenle bu caligmada farkli oranlarda tungsten trioksit katkilanmis polivinil alkol (PVA+WO3)
numunesinin radyasyon sogurma yetkinliginin GAMOS simiilasyon kodu kullanilarak arastirilmasi

amagclanmistir.

Materyal ve Method: PVA+WO3 kompozitinin lineer sogurma katsayilarinin simiilasyonlari
yapilirken kullanilan GAMOS 6.2 simiilasyon programi kullanilmistir. Kompozit agirlikca %60 WO3
ve %40 PVA olacak sekilde modellenmistir. Simiilasyonda kullanilan geometri 10x10x0.01 mm
kaynak, sogurucu malzeme olarak PVA+WO3 ve 50x50x50 mm Nal dedektoriinden olusmaktadir.
Kodda tanimlanan radyasyon kaynagi, 662, 778, 964, 1112, 1170, 1130 ve 1407 keV'lik foton
enerjilerindeydi. Simulasyonda elekromanyetik fizik paketi kullanilmigtir. Skorlama yapilirken “’dose
deposit’ ile dedektore ulasan doz miktart sayilmistir. Skorlamaya tiim fizik prosesleri dahil edilirken,
varyans azaltma teknikleri kullanilmamistir. Simulasyon her bir zirh malzemesi i¢in, sogurucu varken
ve yokken tekrarlanarak I ve 10 degerleri elde edilmistir. Monte Carlo hesaplamalarinin dogrulugunu
arttirmak ve diisiik istatistiksel hata olusturmak i¢in yeterli sonug veren 107 foton oykiisii kullanilmigtir.

Simulasyondan elde edilen sonuglar XCOM veri tabani ile karsilagtirilmistir.

Bulgular: Sonuglar, PVA/WO3 kompozitinin bahsedilen enerjilerde X ve y-isinlarint zirhladigini
gostermigtir. Artan enerjinin kompozit numunede kiitle zayiflama katsayisini azalttigr goriilmiistiir.
Atenuasyondaki farkliliklar, kompozitteki ¢ift olusumu ve foton etkilesimlerinin baskinligina bagh
olarak farkli enerji seviyelerinde degismistir. Farkli enerji seviyelerinde hesaplanan farkli HVL
degerlerine ragmen, zirhlama kalinligindaki degisimin tiim enerjilerde hemen hemen sabit oldugunu

gbzlenmistir.

Sonu¢: PVA'nin son derece diisiik toksisite, yiiksek ¢evresel uyumluluk ve bazi faydali uygulamalar
gibi 6zel 6zelliklerine ragmen yliksek frekansl fotonlarin zayiflamasinda WO3'iin benzersiz 6zellikleri

kursun elementi olmaksizin zirh malzemeleri gelistirilebilecegini gostermektedir.

Anahtar Kelimeler: GAMOS, Radyasyon, Zirhlama
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Investigation of Gamma Radiation Absorption Properties of Polyvinyl Alcohol (PVA)/WO3
Composite by GAMOS Simulation

Meryem Cansu Sahin 1" & Kaan Manisa 2

! Department of Medical Imaging Techniques Usak University
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Abstract

Aim: Monte Carlo simulation is an important tool for obtaining some parameters of a material,
especially when experimentation is impossible. In this study, it is aimed to investigate the radiation
absorption capability of polyvinyl alcohol (PVA+WO3) sample with different ratios of tungsten trioxide
doped by using the GAMOS simulation code.

Material and Methods: The GAMOS 6.2 simulation program, which was used when simulating the
linear absorption coefficients of the PVA+WQO3 composite, was used. The composite is modeled to be
60% WO3 and 40% PVA by weight. The geometry used in the simulation consists of 10x10x0.01 mm
source, PVA+WO3 as absorber material and 50x50x50 mm Nal detector. The radiation source identified
in the code was at photon energies of 662, 778, 964, 1112, 1170, 1130 and 1407 keV. Electromagnetic
physics package is used in the simulation. While scoring, the amount of dose reaching the detector with
dose deposit was counted. | and 10 values were obtained by repeating the simulation for each armor
material with and without absorber. The results obtained from the simulation were compared with the
XCOM database.

Results: The results showed that the PVA/WO3 composite shielded X and y-rays at the mentioned
energies. It was observed that increasing energy decreased the mass attenuation coefficient in the
composite sample. The differences in attenuation varied at different energy levels due to the dominance
of pair formation and photon interactions in the composite. It has been observed that the variation in
shielding thickness is almost constant at all energies, despite the different HVL values calculated at
different energy levels.

Conclusion: Despite the special properties of PVVA such as extremely low toxicity, high environmental
compatibility and some useful applications, the unique properties of WO3 in the attenuation of high
frequency photons indicate that lead-free armor materials can be developed.

Keywords: GAMOS, Radiation, Shielding
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V2CrIn Tam Heusler Bilesiginin Yapisal, Elektronik, Manyetik ve Elastik Ozelliklerinin Analizi
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Ozet

Bu c¢alismada V2CrIn full-Heusler bilesiginin yapisal, elektronik, manyetik ve elastik 6zellikleri
incelenmistir. Denge 6rgii sabiti ve manyetik moment degerleri sirasi ile 6.189A0 ve 1.024 pB/f.u.
olarak hesaplanmistir. Yogunluk fonksiyonel Teorisine (DFT) dayanan VASP programi kullanilarak
hesaplamalar yapilmistir [1]. X2YZ kimyasal formiiliine sahip Full-Heusler bilesiklerinin stokiyometrik
kompozisyonu 2:1:1 seklindedir [2]. V2CrIn bilesigi i¢in elektronik bant grafigi ve durum yogunlugu
egrisi spin yonelimlerine gore ¢izildi. V2Crln bileseginin enerji bant yapilar1 ve toplam yogunluklar
analiz edilmistir. V2Crln bileseginin toplam ve kismi manyetik moment degerleri hesaplanmistir.
Toplam manyetik moment degerinin Slater Pauling (SP) kurali ile uyumlu ¢iktig1 gozlemlenmistir.
Ayrica V2Crln bilesegi i¢in elastik 6zellikler arastirilmistir. Kiibik yapilarin elastik sabitleri C11, C12
ve C44 seklinde tanimlanmaktadir [3]. Bu bilesik i¢in, C11, C12 ve C44 degerleri hesaplanmigtir. Elde
edilen elastik sabit degerleri Born kararlilik ilkelerini saglamaktadir ve V2CrIn bilesigi mekaniksel
kararhidir. V2Crln bilesigi ile ilgili suana kadar literatiirde yapilmis olan bir ¢alisma mevcut degildir ve

elde edilen verilerin literatiire kazandirilmasi hedeflenmektedir.

References:

[1] G. Kresse and J. Furthmiiller, Efficient iterative schemes for ab initio total-energy calculations using
a plane-wave basis set, Physical Review B, 54 (1996), pp. 11169-11186.
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properties for the Heusler alloys V2YSb (Y=Cr, Mn, Fe, Co), Computational Materials Science 45
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Abstract

In this study, the structural, electronic, magnetic and elastic properties of V2CrIn full-Heusler compound
were investigated. The equilibrium lattice constant and magnetic moment value were calculated
6.189A0 and 1.024 pB/f.u, respectively. Calculations were made using the VASP program based on
Density Functional Theory (DFT) [1]. Full-Heusler compounds with X2YZ chemical formulas have a
2:1:1 stoichiometric composition [2]. The electronic band graph and DOS graphs for V2CrIn compound
were drawn according to spin orientations. The energy band structures and total density of state of the
V2CrIn compound were analyzed. The total and partial magnetic moment values of the V2Crln
compound were calculated. Total magnetic value was observed that it was compatible with the Slater
Pauling (SP) rule. In addition, elastic properties were investigated for the V2CrIn compound. Elastic
constants of cubic structures are defined by C11, C12 and C44 [3]. C11, C12 and C44 values were
calculated for this compound. The elastic constant values obtained provide the Born stability principles
and the V2CrIn compound is mechanically stable. There is no study in the literature about the V2CrlIn
compound so far and it is aimed to bring the obtained data to the literature.

References:

[1] G. Kresse and J. Furthmiiller, Efficient iterative schemes for ab initio total-energy calculations using
a plane-wave basis set, Physical Review B, 54 (1996), pp. 11169-11186.

[2] N. Xing, Y. Gong, W. Zhang, J. Dong and H. Li, First-principle prediction of half-metallic
properties for the Heusler alloys V2YSb (Y=Cr, Mn, Fe, Co), Computational Materials Science 45
(2009), pp. 489-493.

[3] X. Luan, H. Qin, F. Liu, Z. Dai, Y. Yi and Q. Li, The mechanical properties and elastic aisotropies
of cubic Ni3Al from first principles calculations, Crystals, 8 (2018), pp. 307.
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Ozet

Bu ¢aligmamizda, Pb katkili-Bizmut tabanli Yiiksek Sicaklik Siiperiletken Malzemelerin ((Bi, Pb) —
2223) farkli bolgelerine kismi Sb ve Ag birlikte katkilanmasinin yapisal etkilerini arastirdik. Kati-Hal
Reaksiyon yontemini kullanarak Pb bolgesinde Sb ve Cu bdlgesinde Ag kismi yerdegistirmelerini
x=0.00, 0.05, 0.10, 0.15 ve 0.20 oranlarinda gergeklestirdik. Elde ettigimiz yeni orneklerin yapisal
karakterizasyonu i¢in XRD, SEM, EDAX analizleri ve yogunluk o&l¢limleri alinarak; katkilanan
elementlerin, katkilama bolgesinin ve katkilama miktarinin siiperiletken yapiya etkisi incelenmistir.
XRD verileri kullanilarak hazirlanan malzemelerin 6rgii parametreleri hesaplanmis ve malzemelerin
kristal yapilar1 belirlenmistir. Bunun disinda orneklerin hacimsel kesirleri, tanecik boyutlar
hesaplanmistir. Bu hesaplamalardan elde ettigimiz 6rgii parametrelerine gore, tetragonal fazdaki yiiksek
sicaklik kristal yapilarmin hazirladigimiz yeni 6rneklerde daha baskin oldugu goriilmiistiir. Ayrica bu
orneklerde; katki miktari ile tanecik boyutlar1 ve yiiksek sicaklik Bi-2223 fazinin hacim kesri artarken
diigiik-sicaklik Bi-2212 fazinin hacim kesrinde diisiis gozlenmistir. Yani katkilamalar ile birlikte
malzemelerde; diigiik sicaklik fazindan yiiksek sicaklik fazina gecis oldugu ve diisiik ve yiiksek sicaklik
fazlarinin olusumunun etkilendigi gozlenmistir. Bu etkilenme, malzemede yapisal degisikliklerin var
oldugunu ve siiperiletkenlik ozelliklerini pozitif yonde degistirdigini ortaya koymaktadir. Yapilan
caligmalarin genel sonucunda katkilamanin, 6rneklerin fazlari, tanecik boyutlari, baglanabilirligi ve

yiizey morfolojisi tizerinde 6nemli bir etkiye sahip oldugu sdylenebilir.

Anahtar Kelimeler: (Bi,Pb)-2223, Sh-Ag Birlikte Katkilanma, XRD, SEM, Kati-Hal Reaksiyon

Y ontemi
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Abstract

In this study, we investigate the structural effects of partial Sb and Ag co-substitution on
different regions of Pb-doped-Bismuth-based High Temperature Superconducting Materials ((Bi, Pb) —
2223). We perform partial substitutions of Sb in the Pb region and Ag in the Cu region at the ratios of
x=0.00, 0.05, 0.10, 0.15 and 0.20, by using the Solid-State Reaction method. We have investigated the
crystal structure of the new samples by XRD, SEM, EDAX characterizations and density measurements.
The effects of the doping elements, doping region and the amount of doping on the superconducting
structure have been investigated. The lattice parameters of the materials, the volumetric fractions and
particle sizes of the samples are calculated by using XRD data. The crystal structures of the materials
are also determined according to the lattice parameters. It has been seen that the high temperature crystal
structures in the tetragonal phases are more dominant in the new samples. Additionally, in these samples
it is observed that the grain size and the volume fraction of the high temperature Bi-2223 phase increase,
while the volume fraction of the low-temperature Bi-2212 phase decrease with the substitutions. That
is, it is observed that there is a transition from the low temperature phase to the high temperature phase
in the materials with the substitutions. As a general result of this study, it can be say that these
substitutions have significant effects on the phases, particle sizes, connectivity and surface morphology
of the samples. That is, there are positive structural changes on superconductivity properties.

Keywords: (Bi, Pb) — 2223, Sb and Ag co-Substitution, XRD, SEM, Solid-State Reaction Method
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Ozet

Bu ¢alismada, gravitasyonun Maxwell ayar teorisi i¢in bir kozmolojik modelin bulunmasi ile
ilgileniyoruz. Einstein-Yang-Mills kozmolojik modelinin 1g1ginda Maxwell ayar alanlarin1 zamanin bir
fonksiyonu olan iki adet skaler alan ile olusturuyoruz. Bu altyapidan hareketle, Maxwell simetrisinden
gelen katkilari iceren Friedmann denklemlerini gdsteriyoruz. Daha sonra bu modelin bazi karanlik enerji
senaryolarina karsilik gelebilecegini gosteriyoruz.

Anahtar Kelimeler: Kozmoloji, Karanlik Enerji, Gravitasyonun Ayar Teorisi
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Abstract

In this study, we consider to find a cosmological model for the Maxwell gauge theory gravity. We
construct the Maxwell gauge field in terms of two time-dependent scalar fields in the light of the
Einstein-Yang-Mills cosmological model. Starting from this background, we obtain the Friedmann
equations for this model involving additional contributions come from the Maxwell gauge fields. Then
we show that this model may correspond some dark energy scenarios.

Keywords: Cosmology, Dark Energy, Gauge Theory of Gravity
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210Po Konsantrasyonlarinin Belirlenmesi

Nurgiil Hafizoglu Alkan **, Ela Ganioglu Nutku !, Latife Sahin Yal¢in %, Giiler Aggez 2, Pinar isel 3,
Esra Kaya 4, Dilara Acar °, Sabriye Per¢in Ozkorucuklu ® & Gizem Yildirim Bastemur °

! Fizik Boliimii Istanbul Universitesi
2 Fen Bilimleri Enstitiisii istanbul Universitesi
% Fizik Boliimii Istanbul Universitesi
4 Fizik Boliimii Istanbul Universitesi
% Fizik Boliimii Istanbul Universitesi
® Molekiiler Biyoloji ve Genetik Boliimii istanbul Universitesi
*nurgulhafizoglu@istanbul.edu.tr

Ozet

Tiirkiye’nin Ege, Dogu Karadeniz, Giineydogu Anadolu ve Akdeniz bolgelerinde yetistirilen 25 farkl
tiitiin drneginde radyotoksik 210Po aktivite konsantrasyonlar: incelenmistir. Orneklerdeki radyoaktif
cekirdek 210Po’un radyokimyasal yontemler kullanilarak giimiis diskler {izerine biriktirilmesinden
sonra, aktivite konsantrasyonlar1 Istanbul Universitesi Niikleer Fizik Anabilim Dali Cevresel
Radyoaktivite Ol¢iim ve Arastirma Laboratuvari’nda yer alan alfa spektrometresi ile dlciilmiistiir.
Tiirkiye’nin farkl tiitiinlerindeki 210Po aktivite konsantrasyonlari en az 2.7 + 0.6 Bq kg-1 ile en ¢ok
10.8 £ 1.5 Bq kg-1 araliginda degismektedir. 210Po aktivite konsantrasyonlarina gore yetiskinlerin i¢sel
olarak maruz kaldig1 yillik etkin dozlar hesaplanmistir. Hesaplanan bu veriler UNSCEAR raporlarinda
sunulan smir degerler ile karsilastirilmis ve halk sagligi agisindan tiitiin bitkisindeki 210Po
radyoaktivitesinin ne derece tehlike yarattigi tespit edilmistir. Elde edilen sonuglar detayl bir sekilde

sunulacaktir.
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Abstract

Radiotoxic 210Po activity concentrations were investigated in 25 different tobacco samples grown in
Aegean, Eastern Black Sea, Southeastern Anatolia and Mediterranean regions of Turkey. The
radioactive nuclide Polonium in the samples was deposited on silver discs using by radiochemical
methods. The 210Po activity concentrations were measured by alpha spectrometry in the Environmental
Radioactivity Measurement and Research Laboratory in the Nuclear Physics Department, Istanbul
University. The 210Po activity concentrations vary between a minimum of 2.7 + 0.6 Bq kg-1 and a
maximum of 10.8 + 1.5 Bq kg-1 in different tobaccos of Turkey. The annual effective doses to which
adults are ingestion exposed were calculated based on the activity concentrations of 210Po. These
calculated data were compared with the limit values in the UNSCEAR reports and it was determined
how dangerous the 210Po radioactivity in the tobacco plant was in terms of public health. The results
obtained will be presented in detail.

Keywords: Tobacco; Polonium-210; Alpha Spectrometry
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Incelenmesi

Dilara Acar *”, Ela Ganioglu Nutku !, Latife Sahin Yal¢in * & Nurgiil Hafizoglu Alkan !

! Fizik Bolimii Istanbul Universitesi
*dilaraotu4@gmail.com

Ozet

238U, 232Th ve 40K radyoniikldileri diinyanin olusumundan beri dogada bulunmaktadir. Bitkiler,
toprakta bulunan radyoniiklidleri kokleri vasitasiyla topraktan, yaprak yiizeyi vasitasi ile havadan alir.
Bitkilerin daha verimli ve daha iyi gelismesi i¢in kimyasal ve organik giibre kullanilmaktadir.
Glibrelerde bulunan dogal radyoaktif elementler bitkilerde radyoaktivite konsantrasyonunu

arttirmaktadir.

Istanbul ilinin Sile ilgesinin Agva beldesinin Biiyiikbucakli kdyiinde cesitli giibreler ile 8 farkl1 bitki
ornegindeki ve secilen toprak orneklerindeki radyoaktivite konsantrasyonlar1 Gama spektroskopi
sistemi kullanilarak belirlenmistir. Topraktan bitkiye gecen 238U, 232Th, 40K ve 137Cs
radyoniiklidlerin transfer faktorleri hesaplanmistir. Bu bolgede yasayan bireylerin maruz kaldiklari
yillik etkin doz esdegeri, absorblanmis doz ve yillik etkin doz degerleri hesaplanmistir. Bitki
orneklerinde, ortalama 238U, 232Th ve 40K aktivite konsantrasyonlari ve toprak orneklerinde ortalama
40K radyoniiklid konsantrasyonu diinya ortalamasinin iizerindedir. Transfer faktor icin literatiirde
bulunan aragtirmalarla kiyaslandiginda 238U, 232Th ve 40K radyoniiklidlerinin topraktan bitkiye daha
cok gectigi tespit edilmisgtir.

Anahtar Kelimeler: Radyoaktivite, Radyoniiklid, Gama Spektroskopi, Transfer Faktor
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Abstract

Radionuclides 238U, 232Th and 40K have been found in nature since the formation of the earth. Plants
take radionuclides from the soil through their roots and from the air through the leaf surface. Chemical
and organic fertilizers are used for more efficient and better development of plants. Natural radioactive
elements in fertilizers increase the concentration of radioactivity in plants.

Radioactivity concentrations in 8 different plant samples and selected soil samples planted with various
fertilizers in Biilylikbucakli village of Agva town of Sile district of Istanbul were determined using the
Gamma spectroscopy system. The transfer factors of 238U, 232Th, 40K and 137Cs radionuclides
passing from soil to plant have been calculated. The annual effective dose equivalent, absorbed dose
and annual effective dose values that individuals living in this region are exposed to were calculated. In
plant samples, average 238U, 232Th and 40K activity concentrations, and in soil samples, average 40K
radionuclide concentrations are above the world average. Compared to the studies in the literature for
transfer factor, it shows that 238U, 232Th and 40K radionuclides are more likely to pass from soil to
plant.

Keywords: Radyoactivity, Radionuclide, Gamma Spectroscopy, Transfer Factor

25



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

Mn Katkili TiO2 ince Filmleri Fotokatalitik Ozellikleri
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Ozet

Giinesin tiikenmez bol, temiz ve gilivenli enerjisinin siirdiiriilebilir, tehlikesiz ve ekonomik olarak
uygulanabilir teknolojiler i¢in kullanilabilecegi fotokataliz, gelecek i¢in biiyiik bir ilerlemedir. Farkli tip
ve formlardaki titanyum oksit malzemeleri, kimyasal kararliliklari, toksik olmamalar1 ve yiiksek
reaktiviteleri nedeniyle gesitli 6nemli reaksiyonlar i¢in ideal ve gii¢lii fotokatalistler olarak biiyiik
potansiyel gostermistir. TiO2 fotokataliz arastirmalarinda birgok pratik uygulamaya yol acan 6nemli
gelismeler aragtirmacilarin ilgisini gekmektedir. 1960'larin baslarinda, bir¢ok arastirma grubu, UV 151k
1sinlamasi altinda TiO2 ve ZnO gibi yar1 iletken katilar {izerinde ilerleyen foto-indiiklenmis fenomeni
incelediler. O2 ve H20 gibi baz1 molekiillerin, ilgili ylizey kosullarina bagl olarak UV aydinlatmasi
altinda kat1 yari iletken yiizeylerde adsorbe edildigi veya desorbe edildigi bulunmustur. Bu ¢alismada,
Mn katkili TiO2 yarnletken ince filmler spin kaplama teknigi kullanilarak iretilmislerdir. Uretilen bu
filmlerin fotokalitik 6zellikleri farkli pH degerleri i¢in incelenmistir. Asidik ortamda (pH = 5.5) Mn
katkil1 TiO2 ince filmlerin UV 1g1mim1 altinda % 30 kadar bir degisim gostermistir. Bazik ortamda (pH
=9) Mn katkil1 TiO2 ince filmlerin UV 1s1ma altinda herhangi bir degisim gostermedigi gozlenmistir.

Anahtar Kelimeler: ince Filmler, TiO2, Spin Kaplama, Mn Katkili Yariiletkenler
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Abstract

Photocatalysis, where the inexhaustible, clean and safe energy of the sun can be used for sustainable,
non-hazardous and economically viable technologies, is a great advance for the future. Titanium oxide
materials in different types and forms have shown great potential as ideal and powerful photocatalysts
for a variety of important reactions due to their chemical stability, non-toxicity and high reactivity.
Important developments leading to many practical applications in TiO2 photocatalysis research are
attracting the attention of researchers. In the early 1960s, several research groups studied the photo-
induced phenomenon propagating on semiconductor solids such as TiO2 and ZnO under UV light
irradiation. Some molecules, such as O2 and H20, have been found to be adsorbed or desorbed on solid
semiconductor surfaces under UV illumination depending on the respective surface conditions. In this
study, Mn-doped TiO2 semiconductor thin films were produced using spin coating technique. The
photocatalytic properties of these produced films were investigated for different pH values. In the acidic
environment (pH = 5.5), Mn doped TiO2 thin films showed a 30% change under UV irradiation. It was
observed that Mn-doped TiO2 thin films did not show any change under UV irradiation in basic medium

(pH =9).

Keywords: Thin Films, TiO2, Spin Coating, Mn-doped Semiconductors
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Ozet

Cinko oksit (ZnO), genis bir bant aralig1 (3.37 eV) ve 60 meV yari iletkenin biiyiik bir uyarma baglama
enerjisi, optoelektronik cihazlarda ve giines pillerinde olas1 uygulamalar i¢in ¢ok dikkat ¢ekicidir. Mn
katkili ZnO (ZnO:Mn) ince filmler, Ultrasonik Piiskiirtme Piroliz yontemi ile cam altliklar {izerine
kaplanmistir. Mn katkili ZnO filmlerin yiizey, optik ve elektriksel 6zellikleri {izerine Mn katkili igerigin
etkileri SEM, AFM, UV-VIS spektrofotometre ile sistematik olarak incelenmistir. Goriiniir bolgede
ZnO:Mn filmlerinin gegirgenliginin %85 oldugu ortaya g¢ikarilmistir. Yapisal arastirmalar, her iki
durumda da yiiksek kaliteli filmlerin vurtsit yapist ve ¢ ekseni tercih edilen kristal oryantasyonu ile
biiyiitiildiigiinii ortaya koymustur. Yiizey morfolojisi ve tane yapisi, Mn-doping ile indiiklenen fiziksel

Ozelliklerin yani sira biriktirme islemine de baglidir.

Anahtar Kelimeler: ZnO:Mn, Ultrasonik Sprey Piroliz, SEM, AFM
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Highly Transparent and Conducting Mn-doped ZnO Thin Films Prepared by Ultrasonic Spray
Pyrolysis
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Abstract

Zinc oxide (ZnO), a wide band gap (3.37 eV) and a large excition binding energy of 60 meV
semiconductor, has attracted much attention for possible applications in optoelectronic devices and solar
cells. Mn-doped ZnO (ZnO:Mn) thin films were deposited on glass substrates with Ultrasonic Spray
Pyrolysis method. The effects of Mn doping content on surface, optical and electrical properties of Mn-
doped ZnO films were systematically investigated by SEM, AFM, UV-VIS spectrophotometer. The
transmittance of the ZnO:Mn films is revealed to be 85% in the visible region. Structural investigations
revealed that, in both cases, high-quality films were grown with the wurtzite structure and c-axis
preferred crystalline orientation. The surface morphology and grain structure depended on the deposition
process as well as the physical properties induced by Mn-doping.

Keywords: ZnO:Mn, Ultrasonic Spray Pyrolysis, SEM, AFM
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FCC-hh'de Vektor-Benzeri Y/T Kuarkin Cift Uretimi icin WbWb Kanalinda En Az Dort Jet
Analizi
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Ozet

Bu calismada 100 TeV kiitle merkezi enerjisine sahip gelecek nesil dairesel proton-proton
carpistiricisinda (FCC-hh) vektor benzeri kuark (VLQ) Y/T’nin gift {iretimi incelenmistir. VLQ’lar,
Standart Model’in (SM) birgok genisletmesinde ortaya ¢ikar ve SM’deki hiyerarsi problemine ¢dziim
olarak onerilir. VLQ’lar, sol- ve sag-elli bilesenleri, SM ayar grubu altinda ayni yolla doniisen
varsayimsal spin-1/2 renkli pargaciklardir. Teorinin pargacik igerigi, T (2/3), B (-1/3), X (5/3) ve Y (-
4/3) olmak fizere sadece dort tip ekstra kuarka izin verebilir. Y kuark %100 dallanma oraniyla (BR)
Wb’ye bozunurken T kuark Wb, Ht ve Zt bozunma kanallarina sahiptir. Bu ¢alisma WbWb—1
lepton+MET+en az 4 jet (2'si b-etiketli) kanalina odaklanmustir. Boylece, ¢ift tiretim i¢in, T kuarkin
%100 BR varsayimi ile Wb’ye bozundugu kanal dikkate alindiginda son durumdaki b kuarkin yiikii
6lciilemedigi miiddetce T kuark: Y kuarktan ayirt edemeyiz. Tek bir izole lepton (elektron veya miion),
kay1ip enine momentum ve biiyiik enine momentuma sahip en az dort jet (2’si b-etiketli) iceren olaylar
icin sinyal ve iligkili ardalanlar MadGraph5 aMC@NLO Monte Carlo (MC) olay iireticisi ile
iretilmigtir. Programa VLQ V4 4FNS UFO modeli dahil edilmistir. Ayrica Pythia8 (parcacik
bozunumu ve hadronizasyonu igin) ve Delphes (algic benzetimi i¢in) programlart MGS5 igerisinde
calistirilmigtir. Sinyal olay tiretimi, baglasim parametrelerinden bagimsiz, yalnizca kiitleye bagiml
olarak yapilmistir. Elde edilen MC verileri, ROOT makrolar1 yazilarak analiz edilmistir. Bu ¢aligmada,
istatistiksel anlamlilik (SS) ve fit fonksiyonu kullanilarak VLQ Y/T kuark kiitlesi {izerine limitler
getirilmistir: L_int=3ab”"-1 yillik 1s1nlik ve 30 (50) anlamlilik seviyesi i¢in Y hadronik kiitle limiti
~1800GeV (~1500GeV)'dir. Benzer sekilde, Y Leptonik i¢in ~2250GeV (~2000GeV)'dir. Elde edilen

bu kiitle limitleri glincel deneysel kiitle limitlerinden daha biiytiktiir.

Anahtar Kelimeler: FCC-hh, Kiitle Limiti, MadGraph5_aMC@NLO, Model-bagimsiz Cift Uretim,
Vektor-benzeri Y/T Kuark

30



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

Analysis of at Least Four Jets in the WbWb Channel for Pair Production of Vector-Like Y/T
Quark at the FCC-hh

Volkan Cetinkaya " & Seyma Biger 2

! Department of Physics Kiitahya Dumlupinar University
2 Graduate Education Institute Kiitahya Dumlupinar University
*volkan.cetinkaya@dpu.edu.tr

Abstract

In this study, we investigate the pair production of vector-like quark(VLQ) Y/T in the future circular
proton-proton collider(FCC-hh) with a center-of-mass energy of 100 TeV. VLQs appear in many
extensions of the Standard Model(SM) and are proposed as solutions to the hierarchy problem in SM.
VLQs are hypothetical spin-1/2 colored particles whose left- and right-handed components transform in
the same way under the SM gauge group. The particle content of the theory can only allow for four types
of extra quarks, T(2/3), B(-1/3), X(5/3), and Y(-4/3). The Y-quark decays to Wb with a 100% branching
ratio(BR), while the T-quark has Wb, Ht, and Zt decay channels. This study focused on WbWb—1
lepton+MET+at least 4jet channels (2 of which are b-tagged). Thus, for pair production, considering the
channel in which the T-quark decays to Wb with the assumption of 100% BR, we cannot distinguish the
T-quark from the Y-quark unless the charge of the b-quark in the final state can be measured. For events
involving a single isolated lepton (electron or muon), missing transverse momentum, and at least four
jets (2 of which are b-tagged), the signal and relevant backgrounds are generated with the
MadGraph5_aMC@NLO Monte Carlo(MC) event generator. The VLQ V4 4FNS_UFO model has
been imported into the program. In addition, Pythia8 (for particle decay and hadronization) and Delphes
(for detector simulation) programs have been run in MG5. Signal event generation is independent of
coupling parameters, only mass dependent. Obtained MC data have been analyzed by writing ROOT
macros. In this study, limits are set on VLQ Y/T quark mass by using statistical significance (SS) and fit
function: The Y_hadronic mass limit for L_int=3ab”-1 integrated luminosity and the significance 36(50)
level is ~1800GeV(~1500GeV). Similarly, for Y_Leptonik it is ~2250GeV(~2000GeV). These obtained
mass limits are larger than the current experimental mass limits.

Keywords: FCC-hh, Mass Limit, MadGraph5_aMC@NLO, Model-independent Pair Production,
Vector like Y/T Quark
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Ozet

Dogal radyoaktivitenin kaynagi olan uranyum (U-238), toryum (Th-232), potasyum (K-40) ve bunlarin
bozunma {irlinleri yer kiireyi olusturan katmanlarda bulunur. Bu radyoniiklitler uzun yari omiirlii
olduklarindan toprakta yiiksek konsantrasyonlarda bulunabilir. Topraktaki dogal radyoaktivite nohut,
misir, mercimek, piring, fasiilye, bulgur gibi temel besinlere gecebilir. Bu besinlerin mutfaklarda
kullanim1 oldukg¢a yaygindir. Bu yolla dogal radyoaktivite insan viicuda ulasmaktadir. Sonug olarak bu
besinlerin radyoaktivite seviyelerinin diizenli olarak belirlenmesi saglik agisindan olduk¢a 6nemlidir.
Bu ¢alisma kapsaminda Kiitahya Dumlupinar Universitesi Fizik Boliimii Niikleer Arastirma
Laboratuvarinda bulunan Nal(Tl) algici ile belirtilen besinlerdeki radyoaktif potasyum seviyeleri

belirlenmis, bu seviyelerden kaynakli insanin maruz kalacagi radyasyon dozlar1 hesaplanmaistir.

Anahtar Kelimeler: Dogal Radyoaktivite, Radyoaktif Potasyum, Gama Spektroskopisi
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Abstract

Uranium (U-238), thorium (Th-232), potassium (K-40) and their decay products, which are the sources
of natural radioactivity, are found in the layers that make up the earth. Since these radionuclides have
long half-lives, they can be found in high concentrations in the soil and can be transferred from the soil
to the nutrients. Natural radioactivity in the soil can transfer to basic foods such as chickpeas, corn,
lentils, rice, beans, bulgur. The use of these foods in kitchens is quite common. By this manner, natural
radioactivity reaches the human body. As a result, it is very important for health to determine the
radioactivity levels of these foods regularly. In this study, the radioactive potassium levels in the foods
measured by the Nal(TI) detector in the Nuclear Research Laboratory of the Physics Department of
Kiitahya Dumlupinar University. Additionally, the radiation doses to be exposed to the human from
radioactivity of K-40 were calculated.

Keywords: Natural Radioactivity, Radioactive Potassium, Gamma Spectroscopy
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Ozet

165Er gibi nadir toprak bolgesindeki ¢ekirdekler, 6 ~ 0.3'likk bir prolate deformasyonla deforme olur
[1]. Yapilar1 iyi gelismis rotasyonel bantlar1 ortaya ¢ikarir. Beta bozunumunu yansitan (p,n) veya (3He,t)
reaksiyonlar: gibi yiik degisim reaksiyonlarinda incelenebilirler. Genel olarak deforme ¢ekirdeklerde
AK =0,+/-1 se¢im kurallarinin ot operatoriiniin neden oldugu Gamow-Teller gegislerine uygulanmasini
bekleriz. Nilsson modelindeki asimptotik kuantum sayilarinin [N nz A] Kz se¢im kurallarina ek olarak
uygulanabilir olup olmadig1 da 6zel bir ilgi konusudur. Burada, Japonya Osaka Universitesi Niikleer
Fizik Arastirma Merkezi'nde (RCNP) incelenen 165Ho(3He,t)165Er reaksiyonundaki gegislerin
6lciimlerini rapor ediyoruz. 140 MeV/niikleonluk bir 3He 151n1, 5.8 mgem-2 kalinliginda dogal Ho'dan
olusan bir hedef folyo 0°’ye yerlestirilmis GRAND RAIDEN yiiksek ¢oziiniirliikli manyetik
spektrometrede [2,3], kullamldi. 165Ho'nun 7/2-[5 2 3] temel seviyesinin izobarik Analog Seviye’sinin
165Er'de 15.3 MeV'de oldugu gozlemlendi. Ayn1 zamanda, 165Ho(3He,t)165Er reaksiyonunun bu
caligmasi, deforme olmus ¢ekirdeklerin bir temsilcisi olan 165Er'de Gamow-Teller giic dagilimina 11k

tutmalidir.
[1] E. Ganioglu, PhD thesis, Istanbul University, 2009.
[2] Y. Fujita, B. Rubio, W. Gelletly, Prog. Part. Nucl. Phys. 66 (2011) 549.

[3] http://www.rcnp.osaka-u.ac.jp
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Abstract

Nuclei in the rare earth region such as 165Er are deformed with a prolate deformation of 6~0.3 [1]. Their
structure reveals well-developed rotational bands. They can be studied in charge-exchange reactions,
such as (p,n) or (3He,t) reactions, that mirror beta decay. In general in deformed nuclei we expect the
selection rules AK=0,+/-1 to apply to Gamow-Teller transitions caused by the ot operator. It is also a
matter of particular interest whether the asymptotic quantum numbers [NnzA] in the Nilsson model are
also applicable in addition to the Kz selection rules. Here we report measurements of the transitions in
the 165H0(3He,t)165Er reaction studied at the Research Centre for Nuclear Physics(RCNP) at Osaka
University, Japan. A 3He beam of 140 MeV/nucleon was used with a target foil of natural Ho, thickness
5.8 mgcem-2, at the GRAND RAIDEN high resolution magnetic spectrometer placed at 0 [2,3]. The
Isobaric Analogue State of the 7/2-[523] ground state of 165Ho was observed to be at 15.3 MeV in
165Er. At the same time this study of the 165Ho(3He,t)165Er reaction should shed light on the
distribution of GT strength in 165Er, a representative of deformed nuclei.

[1] E. Ganioglu, PhD thesis, Istanbul University, 2009.
[2] Y. Fujita, B. Rubio, W. Gelletly, Prog. Part. Nucl. Phys. 66 (2011) 549, and references therein.

[3] http://www.rcnp.osaka-u.ac.jp

Keywords: Gamow-Teller Transitions, Charge-Exchange Reaction, Grand Raiden Spectrometer, 165Er
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Katkilamanin Metal Oksit Nanomalzemelerin Optik Ozellikleri Uzerindeki Etkilerinin
Arastirilmasi
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Ozet

Nanoteknoloji, malzemelere yeni 6zellikler kazandiran ve onlar1 daha iglevsel hale getiren son yillarda
popiiler bir teknolojidir. Nano boyutlu malzemeler, makro boyutlu malzemelere gore yiiksek yiizey alani
nedeniyle daha gelismis fiziksel ozelliklere sahip olduklari i¢in birgok uygulamada etkili sonuglar
vermektedir. Nano malzemeler hidrotermel, sol-jel, birlikte ¢oktiirme, kimyasal sprey piroliz ve
kimyasal banyo depolama gibi bir¢ok iiretim teknigi kullanilarak iretilebilmektedir. Egsiz optik,
elektronik, manyetik ve yapisal 6zelliklerinden dolay1 giines pilleri, siiper kapasitorler, gaz sensorleri ve
151k yayan diyotlar gibi genis bir uygulama alanina sahiptirler. Dahasi, metal oksit nanomalzemeler
farkli gecis metalleriyle katkilanarak daha fonksiyonel &zellikler kazanabilmektedir. Ornegin, bu tiir
malzemelerin 151k absorpsiyonu ve gegirgenligi, bant aralig1 enerjisi gibi optik 6zellikleri, uygun gecis
metalleri ile katkilanarak degistirilebilir ve hatta gelistirilebilir. Metal oksit nanomalzemelere metal
katkilanmasi kristal yapida kusurlara neden olabilir. Uygulama alanina bagli olarak, bu kusurlarin
malzemenin optik Ozelliklerini iyilestirdigi ve daha etkili sonuglara neden oldugu birgcok c¢alisma
mevcuttur. Bu calismada, katkilamanin metal oksit nanomalzemelerin optik ozellikleri lizerindeki

etkileri tartisilacaktir.

Anahtar Kelimeler: Nanomalzeme, Metal Oksit, Katkilama, Optik Ozellikler
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Abstract

Nanotechnology is a popular technology in recent years, which provides materials with new properties
and makes them more functional. Nano-sized materials give effective results in many applications, as
they have more advanced physical properties because of high surface area than macro sized materials.
Metal oxide nanomaterials can be produced using many production techniques such as hydrothermal,
sol-gel, co-precipitation, chemical spray pyrolysis and chemical bath deposition. They have a wide range
of applications such as solar cells, supercapacitors, gas sensors and light emitting diodes due to their
unique optical, electronic, magnetic and structural properties. Furthermore, metal oxide nanomaterials
can gain more functional properties by doping with different transition metals. For example, their optical
properties such as light absorption and transmittance, band gap energy may be changed and even
improved by doping with suitable transition metals. Metal doping to metal oxide nanomaterials can
cause defects in the crystalline structure. Regarding the application area, there are many studies where
these defects improve the optical properties of the material and cause more effective results. In this
study, doping effects on optical properties of metal oxide nanomaterials will be discussed.

Keywords: Nanomaterial, Metal Oxide, Doping, Optical Properties
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Ozet

Bu calismada ¢ift pankek bobinlerden olusan yiiksek sicaklik siiperiletken (YSS) Rare Earth Barium
Copper Oxide (REBCO) seritlerden tasarlanmis perdelemeli MRG ana magnet sisteminin elektro-termal
davranigt incelenmistir. 20 cm’lik kiiresel bolge capinda (KBC) 10 ppm’den daha az homojensizlikte
1.5 T manyetik alan siddeti olugturabilen farkli i¢ ¢aplara ve eksenel parametrelere sahip ¢ift pankek
bobinler kullanilmistir. Stiperilerken bobinlerin elektromanyetik ve termal hesaplamalar1 2D eksenel
simetrik H-formiilasyonuna dayanmaktadir. YSS MRG ana magnet bobinlerinde akim artig1 sirasinda
ortaya ¢ikan 1s1 dagilimlart Sonlu Elemanlar Yontemi (Finite Element Method) kullanarak Comsol
Multifizik programi ile hesaplandi. Alternatif akim (AC) kayip hesabi ve bunun olusturdugu isi,
kriyojenik tasarimda 6nemli bir rol oynar ve akim ile manyetik alan dagilimi yoluyla hesaplanabilir. Bu
nedenle, siiperiletken cihazlarin tasarimlarini optimize etmek i¢in bobin yiginlarinin elektro-termal
davranigin1 anlamak esastir. Elektromanyetik analiz ve termal analizde siiperiletken bobinlerin ayrik
yapist goz ard1 edilmistir. Siiperiletken bobinlerin baslangi¢ sicakliginin 77 K oldugu varsayilarak,
herhangi bir sogutma yontemi uygulanmaksizin, farkli dizayn geometrileri igin ana magnet sistemlerinin
ne kadar siirede sondiirme durumuna gegtikleri tespit edilmistir. Ardindan ana magnet sistemlerine r ve
z yonlerinde farkli hizlarda sivi azot uygulanmaktadir. Her bir sistemin r-z yoniinde ne kadar esik hizla
stv1 azota maruz kaldiklarinda sondiirme durumuna gegmedikleri belirlenmistir. Son olarak 1 m/s, 2
m/s, 4 m/s ve 8 m/s s1vi azot hizlarina maruz kalan ana magnet sistemlerinde gozlemlenen maksimum
sicakliklarin zamanla degisimi incelenmistir. Y'SS ana magnet sistemlerinin i¢ ¢aplari arttik¢a, séndiirme
durumuna daha erken girdikleri, ve sondiirme durumuna girmemek i¢in daha yiiksek sivi azot esik

hizlarina ihtiya¢ duyduklar tayin edilmistir.

Anahtar Kelimeler: Elektro-termal, H-formiilasyonu, Sondiirme, MRG Ana Magnetleri
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Abstract

The electro-thermal behavior of shielded MRI main magnet systems designed from HTS REBCO tapes
in the form of double pancakes with a 1.5 T magnetic field strength with less than 10 ppm inhomogeneity
in the 20 cm DSV region and design geometries with different inner diameters and axial parameters was
investigated. Electromagnetic and thermal calculations of superconducting coils are based on the 2D
axisymmetric H-formulation. The heat distributions that occur during the current increase in the HTS
MRI main magnet coils were calculated using the Finite Element Method with the Comsol Multiphysics
software. AC loss calculation and the heat generated by it play an important role in cryogenic design
and can be calculated through current and magnetic field distribution. Therefore, understanding the
electro-thermal behavior of coil stacks is essential to optimize the designs of superconducting devices.
The discrete structure of superconducting coils is ignored in electromagnetic analysis and thermal
analysis. Assuming that the initial temperature of the superconducting coils is 77K, it has been
determined how long it takes for the main magnet systems to switch to the quench state for different
design geometries without applying any cooling method. Then, liquid nitrogen is applied to the main
magnet systems at different speeds in the r and z directions. It was determined that each system did not
enter the quench state when exposed to liquid nitrogen at a threshold speed in the r-z direction. Finally,
the variation of the maximum temperatures observed in the main magnet systems exposed to 1 m/s, 2
m/s, 4 m/s and 8 m/s liquid nitrogen velocities with time was investigated. It has been determined that
as the inner diameters of HTS main magnet systems increase, they enter the quench state earlier, and
they need higher liquid nitrogen threshold velocities to avoid entering the quench state.

Keywords: Electro-thermal, H-formulation, Quench, MRI Main Magnets
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Ozet

Skaler, psodovektor, psddoskaler ve vektorleri kapsayan sekiz-boyutlu bir hiper-kompleks say1 olan
oktonlarin degigmeli olmayan fakat birlesmeli cebiri, ayn1 anda farkl: tipteki nicelikler tizerinde birlikte
islem yapilmasina olanak tanir. Elektromanyetik teori ve plazmanin kdkenleri birbirinden tamamen
farkli olsa da ¢ok akigskanli plazma denklemlerini elektromanyetizmaya benzer bir bi¢imde yeniden
formiile etmek miimkiindiir. Ote yandan, okton cebiri skaler ve vektdrel carpimmi tek bir oktonik
carpimla birlestirdiginden, sekiz bilesenli oktonlar ¢ok akigkanli plazma alanlarinin kompakt ve zarif
bir sekilde birlestiriebilmesi i¢in dogal matematiksel araglar olarak goriilebilir. Bu ¢alismada oncelikle
elektromanyetik teori ile ¢ok akiskanli plazma denklemleri arasindaki benzerlikler 6zetlenmistir.
Ardindan, bu benzerliklerin yardimiyla Maxwell tipi ¢oklu akiskan plazma denklemlerini &zetleyen tek
oktonik ifade tiiretilmistir. Son olarak, oktonik plazma dalga denklemleri de elektromanyetik teori ile
ilgili oktonik dalga denklemlerine benzer bir bigimde formiile edilmistir.

Anahtar Kelimeler: Okton, Elektromanyetik Teori, Cok Akigkanli Plazma
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Abstract

As an eight-dimensional hypercomplex number, the octons enclose scalar, pseudovector, pseudoscalar,
and vector values, their noncommutative but associative algebra allows one to provide the combined
calculus with different types of values simultaneously. Although the origins of electromagnetic theory
and plasma are completely different, it is possible to reformulate multifluid plasma equations in a form
similar to electromagnetism. On the other hand, since octon algebra unifies the dot and cross product
into a single octonic product, the eight components of octons can be seen as the natural mathematical
tools to combine the multifluid plasma fields compactly and elegantly. In this work, firstly the analogies
between electromagnetic theory and multifluid plasma equations are reviewed. Then, with the help of
these analogies, the single octonic expression has been derived to summarize the Maxwell-type
multifluid plasma equations. Finally, the octonic plasma wave equations have also been formulated in a
similar form to octonic wave equations related to electromagnetic theory.

Keywords: Octon, Electromagnetic Theory, Multifluid Plasma
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Ozet

Kuaternion cebri, dort bilesenli sira degisimli olmayan fakat birlesimli cebirsel 6zellige sahip yiiksek
boyutlu matematiksel araglardan biridir. Kuaternion isglemler i¢in hem vektdrel hem de matris
cebirleriyle iliskiler kurulabilir. Bu calismada donme uygulamalari, vektor temsillere izomorf olan 2x2
matris formlar1 kullanarak kuaternionlarin bazi tiirleri i¢in elde edilmistir. Bu sekilde reel, kompleks ve
dual kuaternion durumlari, cebirsel ve 2x2 matris sekilleriyle klasik mekanige ait ddnme hareketinin
temel bir uygulamas: i¢in ¢alisilmistir. Nihayetinde sonuglarin, dénme olaylarimin farkli cebirsel

bigimler altinda ayni olduklar1 gériilmektedir.
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2x2 Matrix Comparisons of Quaternions onto the Rotational Applications
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Abstract

Quaternion algebra is one of high dimensional mathematical tools, which has non-commutative but
associative algebraic properties having four components. The relationships can be correlated both
vectorial and matrix algebras for quaternionic opearations. In this study, the rotational applications have
been obtained for some types of quaternions by using 2x2 matrix forms, which are isomorphic to the
vector representations. By this way, the real, complex and dual quaternion cases have been studied for
the basic application of the rotational motion belonging to the classical mechanics via algebraic and 2x2
matrix forms. Eventually, it is seen that the results are the same under the different algebraic forms of
the rotation situations.

Keywords: Quaternion Algebra, Rotational Motion, Classical Mechanics, 2x2 Matrix Algebra
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Tiirkiye'de Yetisen Cesitli Gida Uriinlerinde Radyotoksik Po-210 Aktivite Konsantrasyonlarinin
Degerlendirilmesi
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Ozet

Bu calismada, giinliik beslenme rutinleri goz ontinde bulundurularak farkli illerden ve farkl: tiirlerde 30
adet gida 0rnegi toplanmistir. Her bir gida 6rnegi alfa spektroskopi sisteminde radyoaktivite dlgiimleri
i¢in radyo kimyasal yontemlerle hazirlanmistir. Hazirlanan drnekler istanbul Universitesi Fizik Boliimii
Cevresel Radyoaktivite Olg¢iim ve Arastirma Laboratuvari’'nda bulunan alfa spektroskopi sistemi
kullanilarak 210Po radyoaktif ¢ekirdeginin aktivite konsantrasyon degerleri hesaplanmistir. Calisma
sonucunda, orneklerin aktivite konsantrasyon degerleri, 0,02 + 0,1 Bq kg -1 ve 4,14 = 1,1 Bq kg -1
araliginda bulunmustur. Bu aktivite konsantrasyonlarindan faydalanarak, yillik etkin i¢sel doz degerleri
ise 0,09 uSvy -1 ve 147,92 uSv y-1 araliginda bulunmustur. Calismada elde edilen degerler, literatiirde
yer alan benzer calisma sonucglart ve UNSCEAR tarafindan belirlenmis olan sinir degerleri ile

karsilagtirilmagtir.
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44



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress
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Abstract

In this study, 30 food samples were collected from different provinces and different types, taking into
account their daily nutritional routines. Each food sample was prepared by radiochemical methods for
radioactivity measurements in the alpha spectroscopy system. The activity concentration values of the
Po-210 radionuclide were calculated by using the alpha spectroscopy system in the Environmental
Radioactivity Measurement and Research Laboratory of the Istanbul University Physics Department.
As a result of the study, the activity concentration values of the samples were found in the range of 0.02
+ 0.1 Bq kg -1 and 4.14 + 1.1 Bq kg -1. By making use of these activity concentrations, the annual
effective internal dose values were found to be in the range of 0.09 pSv y-1 and 147.92 uSv y-1. The
values obtained in the study were compared with the results of similar studies in the literature and the
limit values determined by UNSCEAR.

Keywords: Radyoaktivite , Polonyum-210 , Alfa Spektroskopisi
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Makine Ogrenimi Perspektifinden Niikleer Yiik Yaricapt Tahmini
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Ozet

Niikleer yiik yarigapi, yik dagilimimi tanmimlayan ¢ekirdegin temel 6zelliklerinden biridir. Cesitli
bilinmeyenler hakkinda dogrudan 6ngorii saglayan temel bir gozlenebilirdir. Son yillarda, makine
Ogrenimi yontemleri umut verici, giivenilir ve giiclii araclar olarak hizmet ettikleri i¢in bilimin bir¢ok
alaninda popiiler hale geldi. Bu ¢alismada, Gaussian Process, Light G.B.M., X.G. Boost, Support VVector
Regression, ve Auto M.L. makine 6grenimi modellerini kullanarak niikleer yiik yaricapi tahminleri
yapilmistir. Ayrica, farkli girdilerin tahminler iizerindeki etkisini incelemek i¢in girdi boyutunu
degistirilmistir. Uygun fiziksel bilgilerle dogru makine 6grenimi modellerinin kullanilmasi ile sonuglar,

iyi bilinen fiziksel modellerle karsilastirilabilir tahminler yaptig1 gdzlemlenmistir.
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Abstract

The nuclear charge radius is one of the essential properties of the nucleus that describes its charge
distribution. It is the fundamental observable that can directly reflect various phenomena. In recent
years, machine learning methods have become popular in many fields of science since they serve as
promising, reliable, and powerful tools. In this work, we predict nuclear charge radii using Gaussian
Process, Light G.B.M., X.G. Boost, Support Vector Regression, and Auto M.L. machine learning
models. Besides, we change the input size to study the impact of different inputs on predictions. It is
seen that, using appropriate machine learning models with relevant physical information in the input
channels makes predictions comparable to the well-known physical models.

Keywords: Machine Learning, Charge radius
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Ozet

Bu calismada, indiiksiyon eritme yontemiyle elde edilen Al-Sc ve Al-Sc-Mg alagimlarinin orgi
parametreleri sicakliga baglh olarak hesaplandi. Toz haline getirilen numunelerin XRD analizleri oda
sicakligindan 600 OC ye kadar farkli sicakliklar i¢in elde edildi. XRD piklerinin, her sicaklikta, pik
yogunluklar1 ve pik genislikleri ayr1 ayr1 analiz edilerek mikro yapilari i¢in 6n bir caligma yapildi. Kristal
yapi1 tayini yapilarak sicakligin bu yapilar i¢gindeki morfolojik etkileri incelendi. Bu ¢alismanin bir amaci
da Al-1.1Sc ve AIl-1.1Sc-6Mg alasgimlarmin mekanik ve elektronik yapilarinin teorik olarak
hesaplanmasina alt yap1 olusturabilmek ve mikro yapilar1 hakkinda kesin bilgi edinmektir. Bu maksatla
alagimlarin kullanim alanlan dikkate alinarak, sicaklik, dis bir fiziksel etki olarak secildi. Sicakligin
artisina bagli olarak Orgii parametrelerinin artti§i ve soguma deformasyonu sonucunda ise Orgii
parametresinin kiigtildiigii ve pik kaybi1 oldugu gozlendi. Ayrica Mg katkisinin da 6rgii parametrelerini

artirdigi sonucuna ulagildi.
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Variation of Lattice Parameters with Temperature and Mg Effect in Al-1.1Sc and Al-1.1Sc-6 Mg
Alloys
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Abstract

In this study, the lattice parameters of Al-Sc and Al-Sc-Mg alloys obtained by induction melting were
calculated depending on the temperature. XRD analyzes of powdered samples were obtained for
different temperatures from room temperature to 600 0C. A preliminary study was made for the
microstructure of the XRD peaks by analyzing the peak intensities and peak widths separately at each
temperature. By determining the crystal structure, the morphological effects of temperature in these
structures were examined. Another aim of this study is to provide a basis for the theoretical calculation
of the mechanical and electronic structures of Al-1.1Sc and Al-1.1Sc-6Mg alloys and to obtain precise
information about their microstructures. For this purpose, considering the usage areas of the alloys,
temperature was chosen as an external physical effect. It was observed that the lattice parameters
increased due to the increase in temperature and the lattice parameter decreased and peak loss occurred
as a result of cooling deformation. In addition, it was concluded that Mg addition also increased the
lattice parameters.

Keywords: Al-Sc, Al-Sc-Mg, Weave Parameter
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Ozet

Bu galismada TUBITAK-MAM’de indiiksiyon eritme teknigi kullanilarak hazirlanan %70Fe-%15Mn-
%15Mo alagiminin tane boyutlari (hkl) diizlemlerine gore oda sicakliginda incelendi. Bunun igin toz
numunenin XRD 6l¢iimii DPU ileri Teknoloji Merkezinde (ILTEM), Malvern Panalytical Empyrean
cihazi kullanilarak yapildi. XRD desenlerindeki her bir diizleme ait pik agilar1 ve pik genislikleri (/)
Scherrer denkleminde kullanilarak her diizlem i¢in tane boyutlar1 hesaplandi. Oda sicakliginda alagimin
ortalama tanecik boyutu 96,6 nm olarak hesaplandi. Tane boyutunun biiylik olmamasi, alagimdaki

kristallesmenin diizgiin oldugu anlamina gelir.
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Abstract

In this study, the grain sizes of 70%Fe-15%Mn-15%Mo alloy prepared by using induction melting
technique at TUBITAK-MAM were investigated according to (hkl) planes at room temperature. For
this, XRD measurement of the powder sample was performed at the DPU Advanced Technology Center
(ILTEM), using the Malvern Panalytical Empyrean device. The grain sizes for each plane were
calculated by using the peak angles and peak widths (B) of each plane in the XRD patterns in the Scherrer
equation. The mean particle size of the alloy at room temperature was calculated as 96.6 nm. A small
grain size means that the crystallization in the alloy is uniform.

Keywords: XRD, Scherrer Method, Peak Width Grain Size
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KAHVELab'da Uretilen Proton Demet Profilinin Cikarilmasi

Duygu Halis **, Sevim Agiksoz 2, Aytiil Adigiizel 3, Hakan Cetinkaya *, Seyma Esen 3, Taha Batuhan
IIhan 5, Atacan Kiliggedik ©, Salim Ogur ’, V. Erkcan Ozcan 2, Sinan Oz , Merih Serin ° & Gokhan
Unel 1°

! Fizik Boliimii Y1ldiz Teknik Universitesi
2 Fizik Boliimii Bogazici Universitesi
® Fizik Boliimii Istanbul Universitesi
* Fizik Boliimii Kiitahya Dumlupinar Universitesi
® Kontrol ve Otomasyon Miihendisligi Yildiz Teknik Universitesi
® Fizik Boliimii Marmara Universitesi
" Fizik Université Paris-Saclay, Cnrs/In2P3, ljclab
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Ozet

1.5mA proton demetini 2MeV enerjiye hizlandirmak i¢in 800 MHz'de calisan Radyo Frekans Dort
Kutuplusu (RFQ) kullanan bir test demeti sistemi tasarlandu, iiretildi ve Istanbul KAHVELab'da devreye
alinmaktadir. Mikrodalga desarj iyon kaynagindan (IS) gelen demet, 6l¢iim kutusu (MBOX) adi verilen
entegre bir 0l¢lim istasyonunu da i¢eren optimize edilmis bir Diisiik Enerji Demet Aktarim (LEBT) hatti
araciligiyla RFQ ile eslestirilmelidir. MBOX, IS ve RFQ arasinda dogru bir eslesme saglamak icin
demet akimi ve demet profilinin yani sira demet yayinimini lgmek iizere tasarlanmistir. Bir dizi demet
tani araci igerir. Bunlar; Faraday kupasi, sintilator ekrani ve tuzluk plakasi(delikli plaka) (PPP). Devreye
alma sirasinda, demet hatt1 lizerinde farkli noktalarda demet goriintiileri alinmistir. PP fotograf analizi
icin bir analiz yazilimi gelistirilmis ve test edilmistir. Bu sunumda proton demet hatt1 bilesenlerine,

MBOX o&l¢iimlerine ve 6zellikle PP emittans analizine odaklanacaktir.

Bu ¢alisma, Istanbul Universitesi Bilimsel Arastirma Komisyonu Proje No: 33250 ve TUBITAK Proje
No: 119M774 tarafindan desteklenmektedir.

Anahtar Kelimeler: Iyon Kaynagi, Hizlandirici, Proton, Demet Dinamigi, Demet Tanisi, Parcacik
Fizigi, Dedektor
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Abstract

A testbeam using a Radio Frequency Quadrupole (RFQ) operating at 800 MHz, to accelerate a 1.5mA
proton beam to 2MeV energy has been designed, manufactured and is currently being commissioned at
KAHVELab, Istanbul. The beam from the microwave discharge ion source (IS) must be matched to the
RFQ via an optimized Low Energy Beam Transport (LEBT) line which also contains an integrated
measurement station, called MBOX. The MBOX is designed to measure the beam current and profile,
as well as the beam emittance, to ensure an accurate match between IS and RFQ. It includes a number
ofdiagnostic tools: a Faraday Cup, a scintillator screen, and a pepper pot plate (PPP). During the
commissioning, beam images were taken at different points on the beamline. An analysis software is
developed and tested for the PP photo analysis. This contribution will present the proton beamline
components and will focus on the MBOX measurements, especially on the PP emittance analysis.

This study is supported by Istanbul University Scientific Research Commission Project 1D 33250 and
TUBITAK Project no : 119M774.

Keywords: lon Source, Accelerator, Proton, Beam Dynamics, Beam Diagnosis, Particle Physics,
Detector
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Ozet

Bu ¢alismada, Ankara sinirlari igerisinde 9 farkli ilgeden alinan toprak 6rneklerinin dogal radyoaktivite
konsantrasyonlari, talyum katkili sodyum iyodiir Nal(Tl) gama spektrometresi kullanilarak belirlendi.
Caligma sonucunda toprak orneklerinin 226Ra, 232Th ve 40K radyoaktivite konsantrasyon araliklari
sirastyla, 16.1 £ 1.7 (G6lbasg1) —41.5 + 3.5 Bq kg-1 (Kizilcahamam), 26.2 + 1.7 (Kahramankazan) — 45.6
+ 2.9 Bqkg-1 (Kizilcahamam), ve 284.2 +26.7 (Beypazari)- 580.6 + 37.4 Bq kg-1 (Haymana) olarak
bulunmustur. Calisilan alanlarda topraktaki ortalama aktivite konsantrasyonlari 226Ra, 232Th ve 40K
icin sirasiyla, 25.1£1.9, 32.3+2.3 ve 426.6+33.1 Bq kg-1 olarak bulunmustur. Bu ¢caligmada elde edilen
sonugclar, Tiirkiye'nin farkli bolgelerinde ve diinyanin farkli bolgelerinde yapilan benzer ¢alismalarin
sonuglart ile karsilagtirilmistir. Sonuglar gelecekte yapilacak benzer degerlendirmeler i¢in referans
olabilir.
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Abstract

In this study, natural radioactivity concentrations of soil samples taken from 9 different districts within
the borders of Ankara were determined using thallium-doped sodium iodide Nal(TIl) gamma
spectrometry. As a result of the study, 226Ra, 232Th, and 40K radioactivity concentration ranges of the
soil samples were found to be 16.1 + 1.7 (Gdlbasi1) — 41.5 £ 3.5 Bq kg-1 (Kizilcahamam), 26.2 + 1.7
(Kahramankazan) — 45.6 + 2.9 Bqgkg-1 (Kizilcahamam), and 284.2 £26.7 (Beypazar1)- 580.6 + 37.4 Bq
kg-1 (Haymana), respectively. Average activity concentrations in soil in the areas of interest were found
to be 25.1+ 1.9, 32.3 + 2.3, and 426.6+ 33.1 Bq kg-1 for 226Ra, 232Th, and 40K, respectively. The
results obtained in this study have been compared with the results of similar studies conducted in
different regions of Turkey and different regions of the world, and these results can be a reference for
similar evaluations to be made in the future.

Keywords: Ankara, Soil, Natural Radioactivity, Gamma-Ray Spectrometry
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Sigir Dentininde Birikmis Radyasyon Dozunun ESR Metodu ile Belirlenmesi
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Ozet

Giliniimiizde elektron spin rezonans (ESR) (bazen elektron paramanyetik rezonans, EPR, olarak
adlandirilir), dis c¢alismalart ig¢in radyasyon dozu belirleme ve paramanyetik merkezlerin
karakterizasyonu i¢in en uygun tekniklerden biri olarak kabul edilir. ESR, numuneye belirli bir manyetik
alan kuvveti ve mikrodalga frekansi uygulandiginda radyasyonun neden oldugu paramanyetik
radikallerden mikrodalgalarin sogrulmasina dayanan bir manyetik rezonans teknigidir. Bu olgtilebilir
radikaller oldukg¢a kararlidir ve sogrulan dozun bir fonksiyonu olarak artar. Dentin dokusu, bir kisinin
aldig1 toplam radyasyon dozunun bir gostergesi olarak tanimlanabilir. Ayrica disteki i¢ ve dis radyoaktif
dagilim hakkinda 6nemli bilgiler saglamasi nedeniyle ilging bir dozimetrik malzeme olarak kabul
edilebilir.

Bu ¢alismada, inceleme icin Nevsehir- Urgiip, Tiirkiye'de bir arkeolojik malzeme koleksiyonunda yer
alan, kirilmamis ve hastaliksiz bir sigir dentini kullanildi. Bu numune, en iyi kalitede dentin
fraksiyonlarii elde etmek igcin mekanik ve kimyasal iglemlerle birlestirilen kokli bir protokol
kullanilarak hazirlandi. Numune hazirlandiktan sonra elde edilen dentin pargaciklari, gama isinlayici
yardimiyla ¢oklu dozlarda gama radyasyonu ile 1gimnlandi ve ardindan X-Band ESR spektrometresi
kullanilarak dort farkli sicaklikta (4K, 50K, 100K ve 298K) spektrumlart kaydedildi. Sonug olarak,
dentinin yapisinda olusan radyasyona bagli paramanyetik radikal belirlendi ve dogal- yapay 1sinlama

dozlarinin kullanildig: eklemeli doz yontemi ile biriken doz hesaplandi.

Anahtar Kelimeler: Dentin, Elektron Spin Rezonans, ESR, Paramanyetik Radikal, Radyasyon Dozu
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Determination of Accumulated Dose of Radiation on Bovine Dentine by ESR Method
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Abstract

Nowadays, electron spin resonance (ESR) (sometimes called electron paramagnetic resonance, EPR) is
considered to be one of the most applicable techniques suited to radiation dose determination and
paramagnetic centres characterization for tooth studies. The ESR is a magnetic resonance technique
based on absorption of microwaves from radiation-induced paramagnetic radicals when the certain
strength of magnetic field and microwave frequency are applied to sample. These measurable radicals
are quite stable and increase as a function of the absorbed dose. Dentine tissue can be defined as an
indicator of total radiation dose received by an individual. Also, it can be regarded as an interesting
dosimetric material because of providing the important information about internal and external
radioactive distribution in the tooth.

In this study, a non-broken and disease-free bovine dentine come from a collection of archaeological
material which was excavated from Nevsehir - Urgiip, Tiirkiye was used for investigation. This sample
was prepared using the well-established protocol which was combined with mechanical and chemical
treatments to obtain the best quality dentine fractions. After sample preparation, dentine aliquots were
irradiated with multiply doses of gamma radiation by gamma irradiator and then ESR spectra were
recorded at four different temperatures (4K, 50K, 100K, and 298K) using X-Band ESR spectrometer.
In a result, the radiation-induced paramagnetic radical in dentine structure was determined, and the
accumulated dose was calculated from the additive dose method using natural and different artificial
irradiation doses.

Keywords: Dentine, Electron Spin Resonance, ESR, Paramagnetic Radical, Radiation Dose
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Sediment Tuzaklama Yontemi ile Sedimentasyon Hizi, 210Po ve 210Pb Konsantrasyonlarinin
Derinlige Bagh Degisimin incelenmesi
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Ozet

Akuatik ortama ¢esitli yollarla giris yapan atiklar sucul ortamdaki organik ve inorganik bilesenlerle
birlesir ve sediment i¢inde autijenik mineral olustururlar. Olugan bu mineral yap1 sediment ile birlikte
akuatik ortamda dibe ¢oker. Bu ¢okelme sirasindaki sediment bilesenlerini saptamak igin tuzaklar
kullanilmaktadir. Bafa goliinde yapilan c¢alismada ¢okelmeye ugrayan sedimentlerin iceriginin ve
birikim hizinin belirlenmesi i¢in sediment tuzaklama yontemi kullanilmistir. Calismada 70X700 mm
PVC silindir borular tuzaklama igin kullanilmistir. Ug noktadaki dikey ¢okelme igin tuzaklama yapilmis
olup tuzaklar yerlestirilen noktanin derinligine gore farkli derinliklerde (iki nokta i¢in 1 ve 5 metre,
diger nokta i¢in 4,8 ve 12. metre) sabitlenmistir. Tuzaklardan elde edilen 6rneklerden mevsimsel
ortalama 210Po ve 210Pb konsantrasyonlar1 sirasi ile 75,1211 Bq kg-1 ve 33,8443 Bq kg-1 olarak
tespit edilmistir. Bunun yani sira tuzaklardan elde edilen kiitle akiimiilasyon hizi1 yaz mevsiminde
minumum 0,373 g/m2d kis mevsiminde ise maksimum 13,453 g/m2d olarak belirlenmis ve 6rnekleme
yilindaki ortalama deger 4,23 g/m2d olarak tespit edilmistir.

Tesekkiirler: Bu ¢alisma bilimsel arastirma projesi olarak Ege Universitesi tarafindan (BAP Protokol
No: 11 NBE 009) desteklenmigtir.
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Abstract

Wastes, entering the aquatic environment in various ways, combine with organic and inorganic
components in the aquatic environment and also form autigenic minerals in the sediment. These formed
mineral structurers’ collapses together with the sediment to the bottom in the aquatic environment.
Sediment traps are used to detect these sediment components during this downward movement. In this
study, sediment-trapping method was used to determine the content and accumulation rate of sediments
subjected to precipitation at The Bafa Lake. In the study, 70X700 mm PVC linear pipes were used for
trapping. Sediment trappings were done for vertical deposition at three points and the traps were fixed
at different depths (1 and 5 meters for two points, 4 - 8 and 12 meters for the other one) according to the
depth of the trapping points. Consequently, seasonal average concentrations of 210Po and 210Pb from
the samples obtained from the traps were determined as 75.12+11 Bq kg-1 and 33.84+3 Bq kg-1,
respectively. In addition, the mass accumulation rate obtained from the traps was determined as a
minimum of 0.373 g/m2d in summer and a maximum of 13.453 g/m2d in winter, and the average value
in the sampling year was determined as 4.23 g/m2d.

Acknowledgements: This study was supported by Ege University (BAP Protocol No: 11 NBE 009) as a
scientific research project.
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Kiiresel Y Izotoplarinin Notron Ayirma Enerjilerinin Yeni Katsay ve Terimli Sivi Damlasi
Modeli Kullanilarak incelenmesi
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Ozet

Cekirdegin taban durumdaki baglanma enerjisinin belirlenmesi i¢in onerilen ilk ve en 6nemli formiil,
Bethe-Weizsacker kiitle formiilii olarak bilinen yari-ampirik kiitle formiiliidiir [1]. Bu formiil,
cekirdegin sikistirilamaz bir sivi damlasi olarak kabul edilebilecegi ana varsayimi altinda gelistirilmistir.
Stvi damlas1 modeli, ¢ekirdek ici kuvvetlerin ve niikleer doniisiimlerin yorumlanmasinda biiyiik basari
ile kullanilmigtir. Giinlimiizde tiim periyodik tabloyu kapsayan notron agisindan zengin ve eksik
cekirdekleri liretmek ve incelemek artik miimkiindiir. Son deneysel gelismelerle bile bu ¢ekirdeklere
hala erigilemez ve bu nedenle kiitleler i¢in teorik modellere giivenmek zorunda kalinir. Bu nedenle taban
durum niikleer kiitlelerin ve baglanma enerjilerinin, katsayilar1 ve terimleri giincellenmis s1vi damlasi
modeli 6ngoriileriyle sistematik olarak incelenmesi ve hesaplanmasi, niikleer fizikteki aktif ve dnemli

arastirma alanlarindan biri olmaya devam etmektedir [2-5].

Bu caligsmada, dlgiilen en son atomik kiitlelere en kiigiik kareler yontemi uygulanarak katsayilari ve
terimleri glincellenmis yari-ampirik kiitle formiilii [6] kullanilarak kiiresel Y izotoplarinin tek ndtron ve
cift notron ayirma enerjileri hesaplandi. Glincellenmis bu yari-ampirik kiitle formiilii ile kiiresel sekle
sahip Y izotoplarinin tek ve ¢ift notron ayirma enerjilerinin hesaplanan degerleri ile deneysel degerler

karsilastirildi. Bu formiiliin deneysel degerlerle uyum iginde oldugu goriildii.

Kaynaklar :

[1] C.F. von Weizsacker, (1935). Zur theorie der kernmassen. Z. Phys. A Hadrons Nuclei 96, 431.

[2] Royer, D., Gautier, C. (2006). Physical Review C, 73(6), 067302.

[3] D.N. Basu and P. R. Chowdhury, arXiv:nucl-th/0408013.

[4] Wang, et al. (2010). Physical Review C, 81(4), 044322.

[5] Bhagwat, A., et al. (2011). In Journal of Physics: Conference Series (Vol. 321, No. 1, p. 012053).
[6] Benzaid, et al. (2020). Nucl. Sci. Tech., 31:9, https://doi.org/10.1007/s41365-019-0718-8.
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Study of Neutron Separation Energies of Spherical Y Isotopes Using Liquid Drop Model with
New Coefficient and Terms
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Abstract

The first and most important formula proposed for the determination of the ground state binding energy
(BE) of the nucleus is the semi-empirical mass formula (SEMF) known as the Bethe-Weizsacker mass
formula [1]. This formula was developed under the main assumption that the nucleus can be considered
as an incompressible liquid drop. The liquid drop model (LDM) has been used with great success in the
interpretation of intranuclear forces and nuclear transformations. It is now possible to produce and study
the neutron rich and deficient nuclei spanning the entire periodic table. Even with recent experimental
advances, these nuclei are still inaccessible and therefore have to rely on theoretical models for masses.
Therefore, the systematic investigation and calculation of ground state nuclear masses and BE, with
updated LDM predictions in terms and coefficients, remains one of the active and important research
areas in nuclear physics [2-5].

In this study, single neutron and double neutron separation energies of spherical Y isotopes were
calculated using the SEMF [6] with updated coefficients and terms by applying the least squares method
to the latest atomic masses measured. With the updated SEMF, the calculated values of the single and
double neutron separation energies of the spherical Y isotopes were compared with the experimental
values. This formula was found to be in good agreement with the experimental values.

References:
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Ozet

Son yillarda yaygin olarak kullanilmakta olan kolloidal litografi yontemi fotovoltaik, plazmonik,
mikro/nano yapi iiretimi ve biyoalgilama gibi bircok uygulamada karsimiza ¢ikmaktadir. Kolloidal
litografi veya nanokiire litografisi, fotolitografi elektron 1sim1 litografisi, odaklanmis iyon 1s1mn1
litografisi, yamusak litografi veya nano baski gibi pahali litografi tekniklerinden daha basit ve daha ucuz
bir yontemdir. Alttas ylizeyini kaplamak i¢in, donel kaplama, elektroforetik biriktirme, Langmuir-
Blodgett, kontrollii kurutma ve yergekimi ¢okeltme gibi kolloidal litografi uygulamalarinda kullanilan
birgok farkli yontem vardir. Bununla birlikte, nanokiirelerin yiizeylere tek bir tabaka halinde yayilmasi
ve altigen siki paket (HCP) diizenini gézlemlemek zorlu bir istir. Bu ¢alismada, nanokiire litografisi i¢in
polistiren nanokiireler tercih edilmis ve tiim deneyler 100 sinifi temiz oda kosullarinda yapilmistir. P
tipi silisyum (100) alttaslarin yiizeyi hidrofilik hale getirildikten sonra numune boyutlarina yakin
kaplarda kontrollii kurutma yontemi uygulanmustir. Nanokiirelerin ylizey dagilim oranlar1 ve HCP
diizeni, siispansiyon orani, egim agist ve kendi kendine kuruma sirasindaki sicakliga bagli olarak
incelenmistir. Numunelerin yiizey kaplanma ve HCP ozellikleri taramali elektron mikroskobu (SEM)
ile gozlemlenmistir. Orneklerin yiizey kaplama oranlari SEM gériintiilerinden, ImageJ programi
kullanilarak hesaplanmistir. Calisma sonucunda, artan siispansiyon oranlari ile numunelerin HCP dizi
ozelliklerinin iyilestirildigi tespit edilmistir. Bununla birlikte, nanokiirelerin yilizey dagilimmin egim

acisina bagli olarak azaldig1 ve artan sicaklikla HCP 6zelliginin iyilestirildigi gdzlenmistir.

Tesekkiir: Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu TUBITAK tarafindan 120F222
No'lu proje kapsaminda ve Eskisehir Teknik Universitesi tarafindan 21DRP123 No'lu Proje kapsaminda

desteklenmistir
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Abstract

The colloidal lithography method has been widely used in recent years and it appears in many
applications such as photovoltaics, plasmonic, micro/nano-structure fabrication, and biosensing.
Colloidal lithography or nanosphere lithography is a simpler and cheaper method than other lithography
techniques such as photolithography, electron beam lithography, focused ion beam lithography, soft
lithography, or nano-imprinting. To cover the substrate surface, there are many different methods used
in colloidal lithography applications, such as spin coating, electrophoretic deposition, Langmuir—
Blodgett, controlled drying, and gravity sedimentation. However, a single layer spreading of
nanospheres on surfaces and observing the hexagonal close package (HCP) arrangement is a challenge.
In this study, polystyrene nanospheres were preferred for nanosphere lithography and all experiments
were carried out under class 100 clean room conditions. After making the surface of p-type (100) silicon
substrates hydrophilic, the controlled drying process was applied in the containers adjusted for the
sample sizes. The surface distribution ratios of the nanospheres and the HCP arrangement were
investigated depending on the suspension ratio, tilt angle, and temperature during self-drying. The
surface coverage and HCP properties of the samples were observed by scanning electron microscopy
(SEM). Surface coverage rates of the samples were calculated using SEM images via the ImageJ
program. As a result of the study, it was determined that the HCP array properties of the samples were
improved with increasing suspension ratios. At the same time, it was observed that the surface
distribution of the nanospheres decreases depending on the angle of inclination and the increase in
temperature improves the HCP property.

Acknowledgement: This study was supported by the Scientific and Technological Research Council of
Turkey TUBITAK under the Grant No 120F222 and by Eskisehir Technical University under the Project
No 21DRP123.

Keywords: Self-Assembly, Monolayer, Polystyrene Particle, Electron Microscopy, Hexagonal Close
Package
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Ozet

GaSb, 6.1 A ailesinde 6nemli bir yere sahip III-V grubu yariiletken bilesigidir. Kizildtesi
uygulamalarinda LED, LASER, fotodedekt6ér yapilari, 6rgii uyumlu olan GaSb alttaglar iizerine
molekiiler demet epitaksi (MBE) teknigi ile yiiksek kristal kalitesinde biiyiitiilebilmektedir. Ancak,
GaSb alttaglar pahali oldugundan biiyiitme maliyetlerini yukar1 cekmektedir. Bu durumda, ticari olarak
maliyeti gorece daha diisilk, daha genis capta iiretilebilen GaAs alttaglar {izerine Sb tabanh
optoelektronik aygitlarin biiyiitiilmesi 6nem kazanmaktadir. Yiiksek kristal kaliteli GaSb katmanin
GaAs alttas tlizerine tampon katman olarak biyiitiilmesiyle elde edilen GaAs/GaSb yapisinin iistiine Sb
tabanli aygit yapilarinin {iretilmesini saglayacaktir. Fakat, GaAs ve GaSb arasinda 6rgli uyumsuzlugu
%7,3’tlir. Bu durum, dogrudan GaAs alttas iizerine biiyiitilen GaSb ince filmde kusurlara sebep
olmaktadir. Bu ¢caligmada, A1Sb kuantum nokta yapilari olusturma, biiyiitme sicakligi ve V/III orani gibi
bliylitme parametrelerinin degistirilmesiyle GaAs alttag {izerine biiyiitiilen GaSb katmaninin kristal
kalitesine etkisi aragtirilmistir. Elde edilen GaSb ince filmlerin yapisal, elektriksel ve optik 6zellikleri

incelenmistir.
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Abstract

GasSb is a binary group I11-V semiconductor compound that occupies an important place in the 6.1 A
family. In infrared applications, high crystal quality LED, LASER, photodetector structures can be
grown on lattice-matched GaSh substrates by molecular beam epitaxy (MBE) technique. However,
GaSb substrates are expensive and because of that the growth costs increase. For this reason, it is
important to grow Sh-based optoelectronic devices on GaAs substrates, which are commercially
available with relatively lower cost and larger in scale. Sh-based device structures grown on the
GaAs/GaSb structure will be possible by growing high crystal quality GaSb buffer layer on GaAs
substrate. However, the lattice-mismatch between GaAs and GaSb is 7.3%. This causes defects in GaSb
thin film directly grown GaAs substrate. In this study, the effect of the GaSb layer grown on GaAs
substrate on the crystal quality was investigated by changing the growth parameters such as inserting
AISb quantum dots, growth temperature and I11-V ratio. The structural, electrical and optical properties
of the obtained GaSb thin films were examined.

Keywords: GaAs, GaSh, Thin Film Growth, MBE
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Ozet

Kuantum mekaniginin en ilgi ¢ekici dzelliklerinden biri olan kuantum dolagiklik, bir sistemin global
kuantum durumlarmin oldugunu belirtir. Sistemi olugturan alt sistemler arasindaki bu yerel olmayan
kuantumsal ilintiler kuantum hesaplama ve kuantum enformasyon teorisindeki kuantum teleportasyon,
siiperyogun kodlama ve kuantum hesaplama algoritmalar1 gibi pek cok islemin gerceklestirilmesinde
temel bir kaynak olarak yeralir. Kuantum enformasyon teorisinde bilinmeyen bir kuantum durumunun
bir yerden bir bagka yere iletilmesi olan kuantum teleportasyon islemi kuantum bilgisayarlarmda ve
kuantum iletisimde 6nemli bir rol oynar. Basit bir spin modeli olan Heisenberg sistemi ise dolasikligin
olusturulmast ve kullanilmasi agisindan iyi bir aday olmasi nedeniyle kuantum teleportasyon
islemlerinde bir kuantum kanali olarak kullanilmaktadir.Heisenberg spin sistemlerinde spin-spin
etkilesmesinden bagka spin-yoriinge ciftlenimini igerecek sekilde Anderson’un siiper degis-tokus
etkilesmesinin genisletilmesinden ortaya ¢gikan anizotropik ve antisimetrik Dzialoshinskii-Moriya (DM)
etkilesmesi ile bu antisimetrik etkilesime ilave olarak anizotropik ve simetrik Kaplan- Shekhtman-
Entinwohlman-Aharony (KSEA) etkilesmesi de bulunur. Yapilan ¢alismalarda DM etkilesmesinin
kuantum teleportasyon iizerinde etkili sonuglar sergiledigi goriilmiistiir. Bu amagla gergeklestirilen bu
calismada, DM ve KSEA etkilesmelerine sahip ti¢ kubitlik bir Heisenberg XX spin sisteminde kuantum
teleportasyon incelendi. Teleportasyonu ifade etmek igin Olgiit olarak olarak sadakat hesaplandi.
Hesaplamalarda incelenen sistemdeki sicaklik ve manyetik alan gibi dis kontrol parametreleri
araciligiyla yiiksek sadakat degerleri elde edilmesi arastirildi. Elde edilen sonucglara gore diisiik
sicakliklarda DM ile birlikte KSEA etkilesmesinin etkisiyle belli manyetik alan degerlerinde yeterli

seviyede sadakat degerlerine ulasildig: goriildii.

Anahtar Kelimeler: Dzialoshinskii-Moriya Etkilesmesi, Heisenberg XX Model, Kaplan-Shekhtman-
Entinwohlman-Aharony Etkilesmesi, Sadakat
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Abstract

Quantum entanglement, one of the most interesting features of quantum mechanics denotes that a system
has global quantum states. These nonlocal quantum correlations between the subsystems of a system are
a fundamental resource in the realization of many operations in quantum computing and quantum
information theory, such as quantum teleportation, superdense coding, and quantum computing
algorithms. Quantum teleportation, which is the transmission of an unknown quantum state from one
place to another in quantum information theory plays an important role in quantum computers and
guantum communication. Heisenberg system, which is a simple spin model, is used as a quantum
channel in quantum teleportation processes because it is a good candidate for entanglement generation
and usage. Besides spin-spin interaction, in Heisenberg spin systems, there is an anisotropic and
symmetric Kaplan- Shekhtman-Entinwohiman-Aharony (KSEA) interaction in addition to the
anisotropic and antisymmetric Dzialoshinskii-Moriya (DM) interaction resulting from the expansion of
Anderson's super-exchange interaction to include spin-orbit coupling. The studies show that DM
interaction has effective results on quantum teleportation. For this purpose, in this study, teleportation
of an unknown quantum state via three qubit Heisenberg XXZ spin system with DM and KSEA
interaction is investigated. Fidelity is calculated as a criterion for expressing teleportation. In the
calculations, it is investigated to obtain high fidelity values through external control parameters such as
temperature and magnetic field in the examined system. According to the obtained results, it is observed
that sufficient fidelity values are achieved at certain magnetic field values with effect of the interactions
of DM and KSEA at low temperatures.

Keywords: Dzialoshinskii-Moriya Interaction, Heisenberg XXZ Model, Kaplan-Shekhtman-
Entinwohlman-Aharony Interaction, Fidelity
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Ozet

Son zamanlarda elde edilen siiper kiitleli karadelik gortntiileri 1s181nda, teorik fizikgiler kara delikleri
gdlge yarigapi, yart normal mod frekanslari, gri cisim faktorii ve 151k sapmasi gibi en dnemli 6zellikleri
icin analiz ediyorlar. Bu sekilde, yaban aris1 ¢ekim teorisinde bir kara delik ¢6ziimiiniin yar1 normal
modlarin1 hesaplamak, Lorentz simetri kirilmasi yoluyla heyecan verici bir ¢alisma haline geldi. Bu
calismada, bir skaler alan varliginda bu kara deligin, yani Schwarzschild benzeri karadeligin yar1 normal
mod frekanslarini analitik olarak elde ediyoruz.

Anahtar Kelimeler: Yari Normal Modlar, Schwarzschild-benzeri Kara Delik, Yaban Aris1 Yergekimi

Teorisi, Lorentz Simetri Kirilmasi
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Quasinormal Modes of the Schwarzschild-like Black Hole

Giilnihal Muratoglu

Department of Bioengineering Uskiidar University
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Abstract

In the light of the images of supermassive black holes recently obtained, theoretical physicists have been
analyzing black holes for their most important features such as shadow radius, quasinormal mode
frequencies, graybody factor and light deflection. In this manner, computing the quasinormal modes of
a black hole solution in the bumblebee gravity theory has become an exciting study by means of Lorentz
symmetry breaking. In this study, we analytically obtain the quasinormal mode frequencies of this black
hole, namely the Schwarzschild-like black hole, in the presence of a scalar field.

Keywords: Quasinormal Modes, Schwarzschild-like Black Hole, Bumblebee Gravity Theory, Lorentz
Symmetry Breaking
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Ozet

Giliniimiizde radyasyon; endiistri, saglik, enerji, giivenlik ve egitim gibi bir¢ok alanda kullanilmaktadir.
Radyasyonun verimli bir sekilde kullanilmasinin yani sira radyasyondan korunma da oldukca 6nem arz
etmektedir. Radyasyon kaynagindan belirli bir mesafede durulmasi, radyasyona maruz kalinan siiresinin
minimum tutulmasi ve zirhlama yapilmasi radyasyondan korunma yoéntemlerinin en temel unsurlaridir.
Bu baglamda yapilan zirhlamanin giiciinii belirlemek i¢in yari-deger kalinlik tanim1 kullanilmaktadir.
Yari-deger kalinlik; baslangictaki radyasyon siddetinin yariya diismesi icin gerekli olan zirhlama

f el — iy
dI / de = HE standart sogurma denkleminin ¢6ziimii ile elde edilen yari-deger

kalinligidir.
kalinhik, ©1/2 = In2/p formiilii ile hesaplanmaktadir. Burada ¥ lineer sogurma katsayisi, {
radyasyon siddetidir. Bu ¢caligmada, aliiminyum (Al) ve kursun (Pb) sogurucularin yari-deger kalinliklari
deneysel ve teorik olarak incelenmistir. Radyoaktif kaynak olarak gama bozunmasi yapan BT (s ve
b0 ('oradyoizotoplart kullanilmustir. Teorik yari-deger kalnliklari ile deneysel yari-deger kalimlari
arasinda uyumsuzluk oldugu goriilmistir. Bu uyumsuzlugu giderebilmek i¢in standart sogurma
denklemi Caputo kesirsel tiirev yardimi ile yeniden ele alinmis ve ¢oziilmiistiir. Kesirsel tiirev mertebesi

().31 degeri icin hesaplamalar yapilmis ve deneysel sonuglarla birebir drtiistiigii goriilmiistiir.

Anahtar Kelimeler: Yari-deger Kalinlik, Caputo Kesirsel Tiirevi, Mittag-Leffler Fonksiyonu
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Abstract

Nowadays, radiation; is used in many areas such as industry, healt, energy, safety and education. In
addition to this efficient use of radiation, protection from radiation is also very important. The most
fundamental elements for radiation protection are standing at a certain distance from radiation, keeping
radiation exposure to a minimum and shielding. In this context, the definition of half-value thickness is
used to determine the strength of shielding. Half-value thickness is the thickness where the radiation
intensity takes the half-value of initial intensity. Half-value thickness is obtained with solution of
dl [dx = — z12 = 2/ pere.
tis the linear attenuation coefficients and I is the radiation intensity. In this study, half-value
thicknesses of aluminum (Al) and lead (Pb) absorbers were investigated experimentally and
theoretically. BT Csand M Clo radioisotopes were used as gamma decay. Between experimental and

T called as standard absorption equation and is calculated with

theoretical half-value thickness have been seen inconsistency. Standard absorption equation has been
reconsidered and solved with the help of the Caputo fractional derivative in order to eliminate this
incompatibility. The experimental and theoretical half-value thickness values have been found
equivalent for fractional derivative order J.51.

Keywords: Half-Value Thickness, Caputo Fractional Derivative, Mittag-Leffler Function
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V2CrIn Tam Heusler Bilesiginin Yapisal, Elektronik, Manyetik ve Elastik Ozelliklerinin Analizi
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Ozet

Bu ¢alismada V2CrIn full-Heusler bilesiginin yapisal, elektronik, manyetik ve elastik 6zellikleri
incelenmistir. Denge Orgili sabiti ve manyetik moment degerleri siras1 ile 6.189A0 ve 1.024 pB/f.u.
olarak hesaplanmistir. Yogunluk fonksiyonel Teorisine (DFT) dayanan VASP programi kullanilarak
hesaplamalar yapilmigtir [1]. X2YZ kimyasal formiiliine sahip Full-Heusler bilesiklerinin stokiyometrik
kompozisyonu 2:1:1 seklindedir [2]. V2CrIn bilesigi i¢in elektronik bant grafigi ve durum yogunlugu
egrisi spin yonelimlerine gore ¢izildi. V2Crln bileseginin enerji bant yapilar1 ve toplam yogunluklar
analiz edilmistir. V2Crln bileseginin toplam ve kismi manyetik moment degerleri hesaplanmistir.
Toplam manyetik moment degerinin Slater Pauling (SP) kurali ile uyumlu ¢iktigi gézlemlenmistir.
Ayrica V2Crln bilesegi i¢in elastik 6zellikler arastirilmigtir. Kiibik yapilarin elastik sabitleri C11, C12
ve C44 seklinde tanimlanmaktadir [3]. Bu bilesik i¢in, C11, C12 ve C44 degerleri hesaplanmistir. Elde
edilen elastik sabit degerleri Born kararlilik ilkelerini saglamaktadir ve V2Crln bilesigi mekaniksel
kararlhidir. V2Crln bilesigi ile ilgili suana kadar literatiirde yapilmis olan bir calisma mevcut degildir ve

elde edilen verilerin literatiire kazandirilmasi hedeflenmektedir.

References:
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a plane-wave basis set, Physical Review B, 54 (1996), pp. 11169-11186.
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Abstract

In this study, the structural, electronic, magnetic and elastic properties of V2CrIn full-Heusler compound
were investigated. The equilibrium lattice constant and magnetic moment value were calculated
6.189A0 and 1.024 pB/f.u, respectively. Calculations were made using the VASP program based on
Density Functional Theory (DFT) [1]. Full-Heusler compounds with X2YZ chemical formulas have a
2:1:1 stoichiometric composition [2]. The electronic band graph and DOS graphs for V2CrIn compound
were drawn according to spin orientations. The energy band structures and total density of state of the
V2CrIn compound were analyzed. The total and partial magnetic moment values of the V2Crln
compound were calculated. Total magnetic value was observed that it was compatible with the Slater
Pauling (SP) rule. In addition, elastic properties were investigated for the V2CrIn compound. Elastic
constants of cubic structures are defined by C11, C12 and C44 [3]. C11, C12 and C44 values were
calculated for this compound. The elastic constant values obtained provide the Born stability principles
and the V2CrIn compound is mechanically stable. There is no study in the literature about the V2CrlIn
compound so far and it is aimed to bring the obtained data to the literature.
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[1] G. Kresse and J. Furthmiiller, Efficient iterative schemes for ab initio total-energy calculations using
a plane-wave basis set, Physical Review B, 54 (1996), pp. 11169-11186.

[2] N. Xing, Y. Gong, W. Zhang, J. Dong and H. Li, First-principle prediction of half-metallic
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(2009), pp. 489-493.
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Multiferroik Hetero Yapilarda Manyetizmanin Gerilim Aracili Voltaj Kontrolii

Erdem Demirci
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Ozet

Son on yilda, yeni yiiksek performanslt ¢ok islevli cihazlarda akim yerine voltaj kullanimina yonelik
multiferroik heteroyapilar ¢ok ilging hale geldi. Bir manyetik/ferroelektrik heteroyapiya voltaj
uygulandiginda, manyetik 6zellikler birkag¢ fiziksel mekanizmaya dayali olarak modiile edilebilir.
Burada, tek kristalli ferroelektrik substrat iizerinde biiyiitiilen antiferromanyetik (AF)/ferromanyetik
(FM) c¢ift katmanlarda manyetizmanin voltaj kontroliinii arastirdik. Ters manyetoelektrik etkileri
aragtirmak i¢in, manyetik alan altinda sogutma ve talim etkisi siire¢lerinden sonra voltaj uygulanirken
histerezis dongiileri kaydedildi. Her déngiiden exchange bias alani (EB) ve zorlayici alanlar belirlendi.
Daha sonra numuneye cesitli voltaj degerleri uygulandi. Uygulanan voltajin biiyiikliigiine ve isaretine
bagli olarak AF/FM katmanlarmin ara yilizeyinde olusan EB kontrol edildi. EB'deki en biiyiik
varyasyonlar, %24'e varan bir degisiklikle alttagin[01—1] yonii boyunca bulundu. Bu degisiklikler,
gerilim aracili manyetoelektrik kuplajdan kaynaklanmaktadir.

Anahtar Kelimeler: Gerilim Aracili Voltaj Kontrolii, Exchange Bias Alani, Ferroelektrik Alttag
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Abstract

In the last decade, multiferroic heterostructures for the use of voltage instead of current in new high-
performance multifunctional devices have become very interesting. When the applying a voltage to a
magnetic/ferroelectric heterostructure, the magnetic properties can be modulated based on several
physical mechanisms. Here, we investigated voltage control of magnetism in antiferromagnetic
(AF)/ferromagnetic (FM) bilayers grown onto single crystals ferroelectric substrate. To investigate
converse magnetoelectric effects, hysteresis loops were recorded while applying voltage after the field
cooling and training effect processes. From each loop, exchange bias (EB) and coercive fields were
determined. Then various voltage values were applied to the sample. Depending on the magnitude and
sign of applied voltage the EB that occurred at interface of AF/FM layers has been controlled. The
largest variations in EB are found along the [01-1] direction of the substrate, with an up to 24% change.
These changes stem from strain-mediated magnetoelectric coupling.

Keywords: Strain-mediated Voltage Control, Exchange Bias Field, Ferroelectric Substrate
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Ozet

Zeolitler, hem dogada genis rezervler halinde bulunan hem de laboratuvarda sentetik olarak
olusturulabilen 3 boyutlu kanal sistemlerine sahip aliimina-silikat mineralleridir. Kanallar icerisinde
degistirilebilir katyonlar ve su molekiilleri mevcuttur. Dogal zeolitlerden biri olan klinoptilolit, agir
metal iyonlarinin sudan uzaklastirilmasi, kimyasal reaksiyonlarda katalizor olarak ve havadaki zehirli
gazlarin uzaklagtirilmasi gibi ¢esitli uygulamalara sahiptir. Bu uygulamalardan 6nce klinoptilolitin
ylizey alam1 ve gozenekliligi iyilestirilmelidir. Asit aktivasyonu ve katyon degisiminin yani sira,
amonyum nitrate degisiminden sonra klinoptilolitin kalsinasyonu, yapisal 6zelliklerini iyilestirmenin
alternatif bir yoludur. Ancak bu islem i¢in optimum kosullar (amonyum nitrat molaritesi ve klinoptilolit
ile temas siiresi) literatiirde belirsizdir. Bu calismanin amaci, bu iglemle klinoptilolitin igeriksel
ozelliklerini iyilestirmek i¢in optimum kosullar1 belirlemektir. Bu ¢alismada, Tiirkiye'deki Bigadig'ten
elde edilen 63 pm'den kiiciik fraksiyonlara sahip dogal klinoptilolit 6rnegi kullanilmistir. Bes gram
numune, 90 °C'de 3 ve 6 saat boyunca amonyum nitrate ¢ozeltileri (0,2 — 2,0 M) ile modifiye edilmistir.
Tim modifiye edilmis numuneler, H+ formlar1 elde etmek i¢in 400 °C'de 13 saat boyunca kalsine
edilmistir. Numunelerin yapisal ve iceriksel 6zelliklerini elde etmek i¢in X-Isin1 Kirinim (XRD), Alan
Emisyon Taramali Elektron Mikroskobu (FE-SEM), Enerji Dagilim Spektroskopisi (EDS) ve 77 K'de
azot adsorpsiyonu teknikleri kullanilmistir. XRD ve FE-SEM sonuglarina gére uygulanan islem
klinoptilolitin kristal yapisina ve morfolojisine zarar vermemistir. Klinoptilolitlerin BET spesifik yiizey
alanlar1 (16,0 — 272,9 m2 g-1) ve toplam goézenek hacimleri (0,066 — 0,197 cm3 g-1) 77 K'de elde edilen
azot adsorpsiyon izotermleri ile hesaplanmigtir. EDS analizi, tim degisebilir katyon miktarmin

amonyum nitrat modifikasyonundan sonra azalma egiliminde oldugunu gostermistir.

Anahtar Kelimeler: Adsorpsiyon; Katyon degisimi; Klinoptilolit; XRD; SEM
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Abstract

Zeolites are alumina-silicate minerals with a 3-dimensional channel system that are both found in large
reserves in nature and can be synthesized synthetically in the laboratory environment. Channel systems
contain exchangeable cations and water molecules. Clinoptilolite, one of the natural zeolites, has various
applications such as removing heavy metal ions from water, as a catalyst in chemical reactions, and
removing toxic gases from the air. Before these applications, the surface area and porosity of the
clinoptilolite should be improved. Besides acid activation and cation exchange, calcination of
clinoptilolite after ammonium nitrate exchange is an alternative way to improve the structural properties.
However, the optimum conditions for this process (ammonium nitrate molarity and contact time with
clinoptilolite) are unclear in the literature. The aim of this study is to determine the optimum conditions
to improve the textural properties of clinoptilolite with this process. In this study, natural clinoptilolite
sample from Bigadic in Turkey with fractions less than 63 pm was used. Five grams of sample were
treated with ammonium nitrate solutions (0.2 - 2.0 M) at 90 °C for 3 and 6 hours. All modified samples
were calcined at 400 °C for 13 hours to obtain H+ forms. X-Ray Diffraction (XRD), Field Emission
Scanning Electron Microscopy (FE-SEM), Energy Dispersion Spectroscopy (EDS) and nitrogen
adsorption techniques at 77 K were used to obtain the structural and textural properties of the samples.
According to XRD and FE-SEM results, the applied process did not damage the crystal structure and
morphology of the clinoptilolite. BET specific surface areas (16.0 - 272.9 m2 g -1) and total pore
volumes (0.066 - 0.197 cm3 g-1) of the clinoptilolites were calculated by nitrogen adsorption isotherms.
EDS analysis showed that the amount of all exchangeable cations tended to decrease after ammonium
nitrate modification.

Keywords: Adsorption; Cation exchange; Clinoptilolite; XRD; SEM
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Ozet

Bu calismada, kompleks katsayili kuaternionlar kullanarak kartezyen koordinatlarda dénme hareketini
sunmaktayiz. Bilindigi gibi kuaternionlar farkli fiziksel sistemlere gore bazi gesitlere sahiptir. Burada
mekaniksel bir donme hareketi, kompleks kuaternion cebri ve onun sirasiyla hem 2x2 hem de 4x4 matris
temsilleri kullanilarak calisilmigtir. Aynm1 zamanda bu durumlar icin basit donme uygulamalar da
orneklenmektedir. Neticede 6zdes sonuglarin, farkli cebirsel yapilarla mekanikteki temel bir donme

hareketi i¢in saglandig1 goriilmekte ve anlasilmaktadir.
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Abstract

In this study, we present the rotational motion in cartesian coordinates using quaternions with the
complex coefficient. As known, quaternions have some types according to the different physical
systems. Here, the mechanical rotational motion has been studied by using complex quaternion algebra
and its both 2x2 and 4x4 matrix representations, respectively. The simple rotational applications are also
exemplifed for this cases. In conclusion, it is shown and understood that the identical results are verified
for the basic rotation motion in mechanics with distinctive algebraic structures.

Keywords: Complex Quaternions, Cartesian Coordinates, Rotation, Matrix Algebra
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Amagc: Bu calisma, radyasyon giivenligi ve radyasyondan korunma bilgisini teorik egitimde 6grenen
ogrenciler ile teorik egitim ve uygulama egitimi alan 6grencilerin radyasyondan korunma bilgisini ve

bunu uygulama becerisiyle karsilagtiriimasi amaglanmaktadir.

Materyal ve Method: Analitik kesitsel ¢alismaya toplamda 120 katilimer dahil edildi. Radyasyondan
korunma ilkelerini teorik olarak dgrenen ve klinik uygulamada iyonize radyasyon ile ¢alisan 6grenciler
calismaya dahil edildi. Radyasyondan Korunma egitimini sadece teorik alan 6grenciler (Grup 1) ile bu
dersin sonrasinda hastane uygulama egitimi alan 6grenciler (Grup 2) iki gruba ayrildi. Coktan se¢cmeli
sorulardan olusan 25 maddelik anonim bir anket, genel bilgiler (5 soru), radyasyondan korunma bilgisi
(RKB =10 soru) ve radyasyondan korunma uygulamalar: (RKU = 10 soru) dahil olmak {izere {i¢ bolime
ayrildi. Anket sonunda Grup 1 ve Grup 2 arasinda, radyasyondan korunma bilgisi ve radyasyondan
korunma uygulamalari arasindaki fark karsilastirildi.

Bulgular: Grup 1 i¢in yas ortalamasi 20.08+1.43 bulunurken Grup 2 i¢in 20.88+1.71'di. Kadin katilimci
orani Grup 1 i¢in %71.4, Grup 2 i¢in %55.9 bulundu. RKB ile ilgili sorular1 dogru cevaplayan katilimci
orant Grup 1 igin %42.95 iken Grup 2 i¢in bu oranin %52.54 yiikseldigi goriildii. RKU ile ilgili sorular
dogru cevaplayan katilimci oran1 Grup 1 i¢in %43.11 iken Grup 2 igin bu oran %45.93 oldu. RKB
boliimiinde bulunan radyasyon doz sinirlari, her iki grupta da (Grup 1=%11.47, Grup 2=%8.47) en ¢ok
yanlis cevaplanan sorular oldu. RKU boéliimiinde yer alan goriintiileme tekniklerinde hasta dozunun
azaltilmasi ile ilgili sorular her iki grupta da (Grup 1=%16.37, Grup 2=%16.94) en ¢ok yanlis cevaplanan
sorular oldu. Tiim sorular bir biitiin olarak incelendiginde Grup 2'nin radyasyondan korunma bilgisi ve

uygulamasinin Grupl'den daha yiiksek oldugu bulundu.

Sonug¢: Bu calisma, dgrencilerin radyasyondan korunma bilgisinin dogru klinik egitim ile daha da
pekistigini gostermistir. Bu nedenle radyasyon g¢alisan1 olarak gorev yapacak oOgrencilerin klinik

uygulama egitimlerinin nitelik ve niceliginin artirtlmasi gerekmektedir.

Anahtar Kelimeler: Tyonize Radyasyon, Radyasyondan Korunma, Mesleki Uygulama
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Abstract

Purpose: This study aims to compare the radiation safety and radiation protection knowledge of the
students who learned the knowledge of radiation safety and radiation protection in theoretical education
and the students who received the theoretical education and application training with the knowledge of
radiation protection and the ability to apply it.

Material and Method: A total of 120 participants were included in the analytical cross-sectional study.
Students who learned the principles of radiation protection theoretically and worked with ionizing
radiation in clinical practice were included in the study. The students who received the Radiation
Protection training only theoretically (Group 1) and the students who received hospital practice training
after this course (Group 2) were divided into two groups.

Results: The mean age for Group 1 was 20.08+1.43 while it was 20.88+1.71 for Group 2. The rate of
female participants was 71.4% for Group 1 and 55.9% for Group 2. While the rate of participants who
answered the questions about RID correctly was 42.95% for Group 1, it was seen that this rate increased
to 52.54% for Group 2. While the rate of participants who answered the questions about RKU correctly
was 43.11% for Group 1, this rate was 45.93% for Group 2. The radiation dose limits in the RKB section
were the most incorrectly answered questions in both groups (Group 1=11.47%, Group 2=8.47%). The
guestions about reducing the patient dose in the imaging techniques in the RKU section were the most
incorrectly answered questions in both groups (Group 1=16.37%, Group 2=16.94%).

Conclusion: This study has shown that students' knowledge of radiation protection is further
strengthened with the right clinical education. For this reason, it is necessary to increase the quality and
quantity of clinical practice training of students who will work as radiation workers.
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Ozet

Bu ¢alismada, Istanbul Bogazi'nin farkli derinliklerinden ve sahillerinden toplanan sediment ve toprak
orneklerinde HPGe dedektori kullanilarak dogal ve yapay radyoaktivite analizleri yapilmigtir. Dogal
238U, 232Th ve 40K radyoaktif ¢ekirdekleri ile antropojenik bir radyoaktif ¢ekirdek olan 137Cs’nin
aktivite konsantrasyonlar1 belirlenmistir. Bu dogal ve yapay radyoaktif ¢ekirdeklerin ortalama aktivite
konsantrasyonlari sediment 6rnekleri i¢in sirasiyla, 11.41 +0.21 Bq kg-1, 6.87 = 0.16 Bq kg-1, 369.61
+3.41 Bq kg-1 ve 6.54 + 0.11 Bq kg-1; toprak 6rnekleri i¢in, 11.65 + 0.18 Bq kg-1, 9.55 + 0.15 Bq kg-
1, 369.43 = 3.09 Bq kg-1, 4.57 £ 0.09 Bq kg-1olarak Sl¢iilmiistiir. Toplam yillik etkin doz degerleri
sediment ve toprak 0rnekleri i¢in sirasiyla, 31.36 uSv y-1 ve 34.58 uSv y-1 olarak hesaplanmigstir. Elde
edilen yillik etkin doz degerleriyle dogal veya yapay radyoaktif cekirdekler icin Istanbul Bogazi’'nin
radyolojik doz haritalar1 olugturulmustur.
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Abstract

In this study, natural and artificial radioactivity analyses using an HPGe detector were performed on
sediment and soil samples collected from different depths and coasts of the Bosphorus. The activity
concentrations of natural 238U, 232Th, 40K radionuclides, and anthropogenic radionuclide 137Cs were
determined. The mean activity concentrations of these natural and artificial radionuclides were 11.41 +
0.21Bqkg-1,6.87+0.16 Bq kg-1,369.61 +3.41 Bq kg-1 and 6.54 +0.11 Bq kg-1 for sediment samples,
respectively; for soil samples, it was measured as 11.65 £ 0.18 Bq kg-1, 9.55 + 0.15 Bq kg-1, 369.43 +
3.09 Bq kg-1, 4.57 + 0.09 Bg-1. Total annual effective dose values were calculated as 31.36 puSv y-1
and 34.58 uSv y-1 for sediment and soil samples, respectively. With the annual effective dose values
obtained, radiological dose maps of the Bosphorus were produced for natural or artificial radionuclides.

Keywords: Bosphorus; Radioactivity; Gamma-Ray Spectrometry; Sediment; Soil; 137Cs

83



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

a-GeSe Bilesiginin Ortorombik Kristal Yapisinin Fiziksel Ozelliklerinin incelenmesi

Abdullah Kutluca **, Engin Deligoz ? & Haci Ozisik

! Nanobilim ve Nanoteknoloji Béliimii Aksaray Universitesi
2 Fizik Boliimii Aksaray Universitesi
*kutlucaal3@gmail.com

Ozet

Bu ¢alismada, a-GeSe bilesiginin ortorombik kristal yapisinin yapisal, mekanik, elektronik ve
titresimsel Ozellikleri arastirildi. Kuantum mekaniksel yontemler igeren Yogunluk Fonksiyonel
Teorisine dayalt VASP kodu ile GGA yaklasimi kullanildi. FElastik sabitler, band yapisi ve fonon
dispersiyon egrileri elde edildi. a-GeSe bilesiginin mekaniksel ve dinamiksel yonden kararli ve
yariiletken dogada oldugu goriildii. Ayrica, bilesigin bulk modiilli, shear modiilii, Young modiili,
Poisson orani, ses hizlar1 ve Debye sicakligi gibi mekaniksel ozellikleri hesaplandi. Elde edilen

sonuclarin mevcut deneysel ve teorik ¢aligmalar ile uyumludur.

Anahtar Kelimeler: a-GeSe, Ab Initio, Mekaniksel Ozellikler
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Abstract

In this study, the structural, mechanical, electronic and vibrational properties of the a-GeSe compound
in orthorhombic crystal structure were investigated. GGA approach was used with VASP code based on
Density Functional Theory, which includes quantum mechanical methods. Elastic constants, band
structure and phonon dispersion curves were obtained. It was observed that the a-GeSe compound was
both mechanically and dynamically stable and semiconductor in nature. In addition, the mechanical
properties of the compound such as bulk modulus, shear modulus, Young's modulus, Poisson’'s ratio,
sound velocities and Debye temperature were calculated. The obtained results are compatible with
available experimental and theoretical studies.

Keywords: a-GeSe, Ab Initio, Mechanical Properties
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Ozet

Monte Carlo yontemi birg¢ok fizik ve miihendislik konularinda kullanilabilir. Bu problemlerden bazilari
bazen geometrik sekillerin modellenmesini gerektirir [1, 2]. Bu ¢alismada, bir boyutlu ¢ubuk, kare,
dikdortgen, daire, iki boyutlu daire, elips gibi cisimlerin kiitle merkezleri Monte Carlo yontemi ile
hesaplanmigtir. Nesneler homojen olarak iiretilmis ve teorik kiitle merkezleri orijine ayarlanmistir. Kiitle

merkezleri geometrik cisimleri temsil eden noktalarin sayisina gore hesaplanmustir.

Kaynaklar
[1] Manuchehrabadi, Navid & Zhu, Liang. “Development of a computational simulation tool to design a protocol

for treating prostate tumours using transurethral laser photothermal therapy”. International Journal of
Hyperthermia, Vol. 30, Issue 6, Pages 349-361, 2014, https://doi.org/10.3109/02656736.2014.948497.

[2] https://lwww.cs.cmu.edu/~kmcrane/index.html, 2022.
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Abstract

Monte Carlo method can be used in many physics and engineering subjects. Some of these problems
sometimes require modelling of geometric shapes [1, 2]. In this study, the center of mass of objects such
as a one-dimensional bar, square, rectangle, circle, two-dimensional circle, ellipse was calculated by the
Monte Carlo method. Objects are produced homogeneously and their theoretical mass centers are set to
the origin. The centers of mass were calculated according to the number of points representing the
geometric objects.

References
[1] Manuchehrabadi, Navid & Zhu, Liang. “Development of a computational simulation tool to design a protocol

for treating prostate tumours using transurethral laser photothermal therapy”. International Journal of
Hyperthermia, Vol. 30, Issue 6, Pages 349-361, 2014, https://doi.org/10.3109/02656736.2014.948497.

[2] https://lwww.cs.cmu.edu/~kmcrane/index.html, 2022.
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Ozet

Bitki yetistirmek i¢in kimyasal giibre uygulamasi gerekli olmakla birlikte, topraktaki dogal radyoniiklid
diizeylerinin artmasina neden olur. Bitkiler bu radyoniiklidleri kokleri araciligiyla topraktan almakta ve
bu bitkileri tiiketen insanlar i¢in dnemli bir saglik riski olusturmaktadir. Ayrica bitkiler havadan veya
yagmur suyundan tizerlerine diisen radyoaktif maddelerin birikmesiyle de radyoaktif hale gelirler. Bu
caligmada, Gaziantep ilinde yerel pazarlardan satin alinan bazi kuru sebze Orneklerinde dogal
radyoaktivite seviyeleri gama 1g1m1 spektrometresi kullanilarak 6l¢iilmiistiir. Dogal radyoniiklidlerin
spesifik aktivitesi bamya, dolmalik biber, su kabagi, patlican ve ac1 biber gibi kurutulmus sebzelerde
Olciilmiistiir. Sonuglar, patlican sebzelerinde 226Ra, 232Th ve 40K'nin en yiiksek spesifik aktivitesinin
sirastyla (30.0 = 2.3, 45.9+ 2.1 ve 812.8+ 27.1) Bq kg-1 oldugunu géstermektedir. Kurutulmus sebze
orneklerinde radyum, toryum ve potasyumun spesifik aktivitesinin ortalama degeri sirasiyla (20.5 = 1.4,
22.8 £ 1.2 ve 431.1 + 15.2) Bq kg-1 dir.. Elde edilen spesifik aktivite sonuglar1 yayinlanan verilerle
karsilagtirilmis ve bulunan degerlerin insan sagligi i¢in giivenlik seviyelerinde oldugu tespit edilmistir.

Anahtar Kelimeler: Gaziantep, Kuru Sebzeler, Dogal Radyoaktivite, Gama Isin1 Spektrometrisi
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Abstract

Although the application of chemical fertilizers is necessary for growing plants, it causes an increase in
natural radionuclide levels in the soil. Plants take up these radionuclides from the soil through their
roots, thus posing a significant health risk to people who consume these plants. In addition, plants also
become radioactive with the accumulation of radioactive substances falling on them from the air or
rainwater. In the present study, natural radioactivity levels were measured in some dried vegetable
samples purchased from local markets in Gaziantep city using gamma-ray spectrometry. The specific
activity of natural radionuclides was measured in dried vegetables such as okra, bell pepper, gourd,
eggplant, and hot pepper. The results show that the highest specific activity of 226Ra, 232Th, and 40K
in eggplant vegetables was (30.0 +2.3,45.9+ 2.1, and 812.8+27.1) Bq kg-1, respectively. The average
value of the specific activity of radium, thorium, and potassium in dried vegetable samples was (20.5 £
1.4,22.8 £ 1.2, and 431.1 = 15.2) Bq kg-1, respectively. The specific activity results obtained were
compared with the published data and it was determined that the values found were at the safety levels
for human health.

Keywords: Gaziantep, Dried Vegetables, Natural Radioactivity, Gamma-Ray Spectrometry
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Ozet

Yogunluk fonksiyonel teorisi (DFT) ve Perdew-Burke-Ernzerhof (PBE) tipi genellestirilmis gradyent
yaklasimi (GGA) kullanilarak InMgF3 bilesiginin hidrostatik basing (0-50 GPa) altindaki yapisal,
elektronik, elastik ve optik 6zellikleri teorik olarak incelenmistir. Hesaplanan 6rgii sabiti ve bant araligi
degerleri onceki calismalarla ortiismektedir. Elektronik bant yapisi ve durum yogunlugu, bu bilesigin
dolayli bant araligina sahip oldugunu gostermektedir. Ayrica, basing 0 GPa'dan 50 GPa'ya yiikseldikge,
bant aralig1 2.90 eV degerinden 2.10 eV degerine diismektedir. InMgF3 bilesigi, elastik 6zelliklerinin
basing degisimine gore mekanik olarak kararli, slinek ve anizotropiktir. Optik 6zellikler, 0 ile 50 eV
enerji aralifinda ¢esitli basinglarda kompleks dielektrik fonksiyonu, sogurma katsayisi, yansitma,

kirilma indisi ve sonme katsayis1 agisindan degerlendirildi ve agiklandi.

Tesekkiir: Bu arastirmada yer alan kismi niimerik hesaplamalar TUBITAK ULAKBIM, Yiiksek Basarim
ve Grid Hesaplama Merkezi’nde (TRUBA kaynaklarinda) gerceklestirilmistir.
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Abstract

Using density functional theory (DFT) and Perdew-Burke-Ernzerhof (PBE) type generalized gradient
approximation (GGA), the structural, electronic, elastic and optical properties of INMgF3 compound are
theoretically investigated under hydrostatic pressure (0-50 GPa). The estimated lattice constant and
band gap values coincide exactly with previous studies. The electronic band structure and density of
states show that this compound possesses an indirect band gap. Additionally, as the pressure rises from
0 GPa to 50 GPa, the band gap decreases from 2.90 eV to 2.10 eV. InMgF3 compound is mechanically
stable, ductile and anisotropic with respect to the pressure change of its elastic properties. The optical
properties were evaluated and described in terms of the complex dielectric function, absorption
coefficient, reflectivity, refractive index and extinction coefficient at various pressures in the energy
range of 0 to 50 eV.

Acknowledgement: The numerical calculations reported in this paper were partially performed at
TUBITAK ULAKBIM, High Performance and Grid Computing Center (TRUBA resources).
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Ozet

Bu calismada 8CB (4’-Octyl-4-biphenylcarbonitrile) sivi kristal molekiiliiniin ¢ift kiriciligi Berek
Kompansatori yontemi yardimiyla incelenmistir. Bu amagla dnce planar yonelime sahip iki cam arast
sandvig hiicre yapis1 olusturulmus ve bu bos hiicrenin kalinlig1 interferometrik bir yonteme dayali UV-
VIS spektropik diizenek ile 19.8 um olarak belirlenmistir. Bu sandvig hiicre igerisine doldurulan 8CB
molekiillerinin planar yonelime sahip oldugu mikroskopik tekstiirleri ile gdsterilmistir. Daha sonrasinda
Berek Kompansatorii ile Kirmizi, Yesil, Mavi filtreler kullanilarak farkli dalga boylar i¢in yapilan
Olciimlerden c¢ift kirilimi gosteren kirtlma indisi fark: degerleri elde edilmistir. Sirasiyla oda sicakliginda
0.14, 0.15 ve 0.16 olarak elde edilen bu degerlerin diger yontemlerle elde edilmis bilinen degerlerle

uyumlu oldugu gosterilmistir.
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Abstract

In the present work, the birefringence of 8CB (4'-Octyl-4-biphenylcarbonitrile) liquid crystal molecule
was investigated by means of Berek Compensator technique. For this purpose, firstly, a sandwich cell
structure between two plain glasses with a planar orientation was manufactured and the thickness of this
empty cell was determined as 19.8 um with the UV-VIS spectropic setup based on an interferometric
method. It has been shown by microscopic textures that 8CB molecules filled into this sandwich cell
possess a planar orientation. Then, the refractive index difference values, which is birefringence, were
determined from the measurements made for different wavelengths by utilizing Berek Compensator and
Red, Green, Blue filters. It has been shown that these values obtained as 0.142, 0.151 and 0.162 at room
temperature, respectively, are in agreement with the known values acquired by other methods.

Keywords: 8CB, Liquid Crystal, Birefringence, Berek Compensator
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Ozet

Bu calismada, GaAs alttas tizerine pin tip II InAs/GaSb siiperorgii (T2SL) kizilotesi dedektor yapist
MBE yontemi ile biiyiitiilmiistir. Tek piksel yapilarinin olusturulmasi fotolitografi islemleri ile
yapilmaktadir. Fotolitografideki asindirma islemleri sonucunda acikta kalan ve yiizeyde olusan bag
yapmamis a¢ik baglar yiizey kagak akimlari olustururlar. A¢ik kalan baglar atmosferde oksitlenerek yeni
fazlar meydana getirmektedirler. I11-V grubu oksit yapilari yariletken ozellik gdstermektedir ve
yiizeylerde yeni ylizey kacak akim iletim kanallar1 olusturmaktadir. Yiizey kacak akimlarn
fotodedektorlerin elektro optik performanslarimi kétii yonde etkilemektedir. Yiizey kacak akimlarim
baskilamak igin yiizeydeki baglar1 doyurucu veya yiiksek dielektrik katsayisina sahip malzemeler ile
asmdirilmig yiizeylere yalitim (pasivasyon) yapilmalidir. Bu ¢alismada MBE yontemi ile GaAs alttas
tizerine biiylitiilmiis T2SL kizilotesi fotodedektorler, fotolitografi adimlan ile tek piksel aygit haline
getirilmis ve olusturulmus mesa yapilarinin duvarlarina Al1203, SiO2, AZ5214E ve SUS pasivasyon
malzemeleri kaplanmustir. Iki farkl yiiksek dielektrik katsay1li ve iki farkl1 organik fotorezist malzemesi
ile pasivasyon islemi yapilmistir. Farkli pasivasyon malzemelerinin aygit haline getirilmis

fotodedektorlerin performasina olan etkileri incelenmistir.
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Abstract

In this study, pin Type Il InAs/GaSh superlattice infrared photodetector structure is grown on GaAs
substrate with MBE technique. Formation of single pixel structures are fabricated with
photolithography. After etching step in photolithography, dangling bonds are formed and these bonds
leads surface leakage currents. Also these dangling bonds are oxidized in ambient atmosphere and create
new phases. I11-V groups oxides structures have semiconductor properties and they create new surface
leakage currents. The surface leakage currents adversely affect the electro-optical performance of
photodetectors. For suppress these surface leakage currents, dangling bonds must be passivated with
high dielectric constant materials. In this study, T2SL infrared photodetectors grown on GaAs substrate
with MBE technique are fabricated single pixel structures with photolithography and these pixels are
passivated with Al203, Si02, AZ5214E and SU8 coatings. Passivation process is carried out with two
different dielectric constant materials and two different polimer organic photoresists materials. The
effect of different passivation materials on the performance of photodetector is investigated.

Keywords: Superlattice, MBE, GaAs, Passivation, Infrared Detector
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Ozet

Bu caligmada, Vanadyum trikloriir (VCI3) maddesinden Onciil ¢ozeltisi hazirlanarak ultrasonik sprey
payrolysis metodu ile cam altliklar tizerine filmler tiretilmistir. Vanadyum pentoksit filmleri farkli taban
sicakliklarinda (300 °C — 350 °C — 400 °C — 450 °C) cam altliklar iizerine gelistirilmistir. Uretilen
yariiletken ince filmlerin; X-1g1m1 kirinim (XRD) analizleri ile kristal yapilari, tane biiytiklikleri ve
kusurlar1 arastirilmis olup, tiim filmlerin polikristal ve tetragonal yapida olduklart belirlenmistir.
Taramali elektron mikroskobu (SEM) ve Atomik kuvvet mikroskobu (AFM) ile film yiizeyleri iizerinde
olusan tanelerin sekilleri, biiyiikliikleri ve ylizeye dagilimlar1 incelenmistir. Dort u¢ metodu ile
yariiletken filmlerin 6zdireng (p) ve iletkenlik (s) degerleri bulunmustur. UV-VIS spektrofotometresi ile
alan optik gecirgenlik analizlerinden filmlerin gecirgenlikleri, optik bant araliklar1 (Eg) gibi optik
ozellikleri aragtirillmistir. Bu analizler sonucunda altlik sicakliginin filmlerin yapisal, morfolojik,
optiksel ve elektriksel ozelliklerine biiyiik oranda etki ettigi sonucuna ulasilmistir. Bu ¢alismada,
Vanadyum trikloriir (VCI3) maddesinden onciil ¢ozeltisi hazirlanarak ultrasonik sprey payrolysis
metodu ile cam altliklar iizerine filmler tretilmistir. Vanadyum pentoksit filmleri farkli taban
sicakliklarinda (300 °C — 350 °C — 400 °C — 450 °C) cam altliklar iizerine gelistirilmistir. Uretilen
yariiletken ince filmlerin; X-15in1 kirmmm (XRD) analizleri ile kristal yapilari, tane biiytklikleri ve
kusurlar1 arastirilmis olup, tiim filmlerin polikristal ve tetragonal yapida olduklari belirlenmistir.
Taramali elektron mikroskobu (SEM) ve Atomik kuvvet mikroskobu (AFM) ile film yiizeyleri iizerinde
olusan tanelerin sekilleri, biiyiikliikleri ve ylizeye dagilimlari incelenmistir. Dort u¢ metodu ile
yariiletken filmlerin 6zdireng (p) ve iletkenlik (s) degerleri bulunmustur. UV-VIS spektrofotometresi ile
alinan optik gegirgenlik analizlerinden filmlerin gegirgenlikleri, optik bant araliklar1 (Eg) gibi optik
Ozellikleri aragtirllmistir. Bu analizler sonucunda altlik sicakliginin filmlerin yapisal, morfolojik,
optiksel ve elektriksel 6zelliklerine biiyiik oranda etki ettigi sonucuna ulagilmigtir.

Anahtar Kelimeler: Vanadyum Pentoksit, Althik Sicaklig1, Yariletken Ince Filmler
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The Effect of Substone Temperature on Vanadium Pentaoxide Films
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Abstract

In this study, films were produced on glass substrates by ultrasonic spray pyrolysis method by
preparing a precursor solution from vanadium trichloride (VCI3). Vanadium pentoxide films were
developed on glass substrates at different base temperatures (300 °C — 350 °C — 400 °C — 450 °C).
Produced semiconductor thin films; Crystal structures, grain sizes and defects were investigated by X-
ray diffraction (XRD) analysis and it was determined that all films were polycrystalline and tetragonal.
The shapes, sizes and surface distributions of the grains formed on the film surfaces were investigated
by scanning electron microscope (SEM) and Atomic force microscope (AFM). Resistivity (p) and
conductivity (s) values of semiconductor films were found by the four-end method. Optical properties
such as transmittance and optical band gap (Eg) of the films were investigated from optical
transmittance analyzes taken with UV-VIS spectrophotometer. As a result of these analyzes, it was
concluded that the substrate temperature greatly affects the structural, morphological, optical and
electrical properties of the films.

Keywords: Vanadium Pentoxide, Substrate Temperature, Semiconductor Thin Films
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Insan Gozii Merceginden Gecen Kismen Tutarh Isik Isinlarinin Polarizasyon Elipsini Kesfetmek

Serkan Sahin

Elektrik Elektronik Miihendisligi Boliimii Ted Universitesi
serkansahindr@gmail.com

Ozet

Amag: Kristal insan go6zii mercegi ile etkilesim sirasinda kismen uyumlu 151k 1smlariin polarizasyon
elipsindeki degisimi sayisal olarak sunmak. Rastgele 151k demetlerinin insan goéziinde yayilmalar

strasinda elipslerindeki biiyiik degisiklik gdsterilecektir.

Malzemeler ve yontemler: Bu boliimde {i¢c ana metod vardir; Mercegin ABCD matris elemanlari, 151k
hiizmesinin ¢apraz spektral yogunluk matrisi ve yayilma sirasinda hiizmedeki polarizasyon
parametreleri. Kristal insan gozii merceginin stokastik 1s18a tepkisi adl1 ilk ¢alismadan sonra, artik her
tiir 151810 g6z mercegiyle etkilesimini analiz etmek miimkiin. Ayrica gdze giren 151k genis banthidir ve
tutarsizdan tam uyumluya kadar bir dizi tutarlilik degerine sahiptir. Bu nedenle, optik kirinim teorisi
araglarini 151n izleme yontemleriyle birlikte kullanarak, insan gozii merceginden gecen kismen uyumlu

15181n polarizasyon elipsindeki degisimini gozlemliyorum.

Netice: ~0,3 mm kesit yarigapina sahip polarize olmayan yonli bir rastgele 11k, miimkiin olan minimum
~0,5 mm g6z bebegi yarigapinda bulunan lens ylizeyine sayisal olarak gonderildi. Ve yayilim, lensten
sonraki vitreus jelinin tipik uzunlugu olan 17 mm dahilinde analiz edildi. Gelen 15181n (Gauss profiline

sahip) polarizasyon elipsindeki bir degisiklik tespit edildi ve sayisal grafiklerde gosterildi.

Sonuc: Neredeyse dogal 15181n gradyan indeksli insan gdzii mercegi lizerindeki korelasyon etkilerinin,

yaylilma sirasinda bir polarizasyon elips degisikligine neden oldugunu buldum.

Anahtar Kelimeler: Polarizasyon; Insan Gozii; Insan Gozii Lensi; Kismen Tutarli Isik
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Exploring the Polarization Ellipse of Partially Coherent Light Beams Passing Through Human
Eye Lens

Serkan Sahin
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Abstract

Aim: To present, numerically, the change in the polarization ellipse of partially coherent light beams
during the course of interaction with the crystalline human eye lens. A drastic change will be shown in
the ellipse of random light beams during their propagation in the human eye.

Materials and methods: In this section, there are three main parts; ABCD matrix elements of the lens,
cross-spectral density matrix of the light beam, and polarization parameters in the beam through
propagation. After the initial study of the crystalline human eye lens’ response to stochastic light, it is
now possible to analyze the interaction of any type of light with the eye lens. Also, the light that enters
the eye is broadband and has a range of coherence values from incoherent to fully coherent. On that
account, by using the tools of diffraction theory of optics together with the ray tracing methods, | observe
the variation in the polarization ellipse of partially coherent light passing through the human eye lens.

Results: A directional un-polarized random light of cross-sectional radius ~0,3 mm is sent numerically
to the lens surface which resides at the minimum possible pupil radius of ~0,5 mm. And, the propagation
is analyzed in 17 mm after the lens which is the typical length of vitreous humor. A change in the
polarization ellipse of the incident light (having a Gaussian profile) is detected and shown in numerical
plots.

Conclusion: I’ve found that the correlation effects of almost natural light on the gradient index human
eye lens causes a polarization ellipse change during propagation.

Keywords: Polarization; Human Eye; Human Eye Lens; Partially Coherent Light
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Ozet

Foton aktariminin bir boyutlu gorsellestirilmesinin yan1 sira sirali olarak yerlestirilmis iki diizlemsel
ylizey boyunca foton akiginin simiilasyonunu ve hesaplanmasini saglayan bir excel sayfasi programi
gelistirdik. Elektronik tablo, bir grafik kullanici arayiizii kullanir ve kiitle zayiflama katsayis1 ve siral
olarak yerlestirilmis katmanlarm kalinlig1 gibi belirli parametreleri degistirmeye izin verir. Amacimiz,
radyasyon emici malzemeler ve biyolojik dokulardaki fotokimyasal reaksiyonlari o6lgmek igin
uygulanabilir araclar saglamaktir. Foton absorpsiyon teorisi Monte Carlo simiilasyonu ile karsilastirilir.

Bu ¢alismada beyin ve kursun tabakasi kullanilmigtir.

Anahtar Kelimeler: Monte Carlo Metodu, iki Tabaka, Kursun, Beyin
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Photon Radiation Absorption in Two Slabs Monte Carlo Simulation Spreadsheet
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Abstract

We have developed an excel sheet program that allows one dimensional visualization of photon transport
as well as simulation and calculation of photon flux across two sequentially located planar surfaces.
Spreadsheet uses a graphical user interface and allows to change certain parameters such as mass
attenuation coefficient and thickness of sequentially placed layers. Our aim is to provide applicable tools
to quantify photochemical reactions in radiation absorbing materials and biological tissues. Photon
absorption theory is compared with Monte Carlo simulation. In this study, brain and lead layer were
used.

Keywords: Monte Carlo Method, Two Slab, Lead, Brain
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Ciplak ve Islevsellestirilmis Telluren Zincirleri ve Nanoribbonlar

Fatih Ersan
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Ozet

Nanoseritler, genisliklerinin ve kenar sekillerinin degismesiyle degisen elektronik yapilar1 nedeniyle
yeni nesil malzemeler i¢cin umut verici adaylardir. Son zamanlarda, GaS ve GaSe yiizeylerinde
kendiliginden yonelmis ve yiiksek kristallesme gosteren telluren nanoribbonlar sentezlenmektedir. Bu
caligmada, hidrojen, oksijen ve flor islevsellestirmesi olan ve olmayan 1D $\alpha$, $\beta$ ve
$\gamma$ faz Te zincirlerinin ve nanoseritlerin kararlih@mi ve elektronik yapisini arastirmak igin
yogunluk fonksiyoneli teorisi (DFT) ve molekiiler dinamik (MD) simiilasyonlar1 gergeklestirdik. MD
hesaplamalarimiz, 1D Te zincirlerinin, izole edilmis tek $\alpha$ ve $\beta$-Te zincirlerinin
zikzak/$\gamma$ zincirlerine doniistigiinii gosteriyor. Ayrica dar zikzak $\alpha$-Te (nz-$\alpha$-Te),
genis zikzak $\alpha$-Te (wz-$\alpha$-Te), zikzak $\beta$'in, zigzag $\beta$-Te (z-$\beta$-Te) ve
koltuk $\beta$-Te (a-$\beta$-Te) nanoseritler i¢in kenar atomlarinin sayisina ($N$) karsilik gelen farkli
genisliklerdeki nanoseritlerin elektronik 6zelliklerini de inceledik. $N§ arttik¢a, nz-$\alpha$-Te'nin bant
aralig1 degerinin salindigin1 goriiyoruz. Ayrica, a-$\beta$-Te icin ¢ift-tek esitsizligi gozlemliyoruz ve
$NS$ nin tek degerleri nanoribbon i¢in metalik 6zellik gosterirken, $N$ ¢ift iken Dirac benzeri noktalara
sahiptir. Sonuglarimiz, Tellurene zincirlerinin, nanoseritlerin ve islevsellestirilmis muadillerinin
yalmzca gelecekteki optoelektronik cihazlar ig¢in uygun olmadigini, aym1 zamanda nano Olcekli

baglantilarda metalik kontaklar olarak kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Yogunluk Fonksiyoneli Teorisi, Telluren, Nanoribbon

102



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress
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Abstract

Nanoribbons are promising candidates for the next-generation materials due to their changing electronic
structures with the changing of their width and the shape of edge. Recently, highly crystalline and self-
oriented tellurene nanoribbon is synthesized on GaS and GaSe surfaces. In this study, we performed
density functional theory (DFT) and molecular dynamics (MD) simulations to investigate the stability
and electronic structure of 1D $\alpha$, $\beta$ and $\gamma$ phase Te chains and nanoribbons, with
and without hydrogen, oxygen, and fluorine functionalization. Our MD calculations show that 1D Te
chains suggest that single isolated $\alpha$ and $\beta$-Te chains transformed into zigzag/$\gamma$
chains. We also studied the electronic properties of narrow zigzag $\alpha$-Te (nz-$\alpha$-Te), wide
zigzag $\alpha$-Te (wz-$\alpha$-Te), zigzag $\beta$-Te (z-$\beta$-Te), and armchair $\beta$-Te (a-
$\beta$-Te) nanoribbons at different widths corresponding to the number of edge atoms ($N$). We see
that as $N$ increases, the band gap value of nz-$\alpha$-Te oscillates. We also observe an even-odd
disparity for a-$\beta$-Te with odd values of $N$ possessing metallic characteristics and even values of
$N$ possessing Dirac-like points. Our results indicate that Tellurene chains, nanoribbons, and
functionalized counterparts are not only suitable for future optoelectronic devices, but they can be used
as metallic contacts in nanoscale junctions.

Keywords: Density Functional Theory, Tellurene, Nanoribbon
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Ozet

Al-Sc alagimlan yiiksek mukavemet ve yaslandirma iglemine uygun olmasi nedeni ile ilgi gérmektedir.
Al alagimlar igerisine koyulan kiiciik oranlardaki Sc elementi alasimin mukavemetini yiiksek oranda
arttirmaktadir. Bu artisin nedeni Al3Sc ¢okeltilerinin olusumundan kaynaklanmaktadir. Bu ¢aligmada
Material Studio paket programina ait castep modiilii kullanilarak Al3Sc alagiminin elastik sabitleri
hesaplanmigtir. A13Sc ¢okeltilerinin elastik sabitleri C11= 181.7259 GPa, C12=38.96015 GPa ve C44=
71.77185 GPa olarak hesaplanmistir. Elastik sabitlere bagli olarak bulk modulii, kesme modiilii, young

modiilii ve poisson orani gibi fiziksel 6zellikleri belirlenmistir.

Anahtar Kelimeler: Al-Sc, Al3Sc, Elastik sabit
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Abstract

Al-Sc alloys are of interest due to their high strength and suitability for aging. Small amounts of Sc
element in Al alloys increase the strength of the alloy at a high rate. The reason for this increase is due
to the formation of AI3Sc precipitates. In this study, the elastic constants of the AI3Sc alloy were
calculated using the castep module of the Material Studio package program. The elastic constants of the
Al3Sc precipitates were calculated as C11= 181.7259 GPa, C12=38.96015 GPa and C44= 71.77185
GPa. Physical properties such as bulk modulus, shear modulus, Young's modulus and poisson's ratio
were determined depending on the elastic constants.

Keywords: Al-Sc, Al3Sc, Elastic constant
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Cu/Py/IrMn ve Cu/IrMn/Py Ince Filmlerde Katman Sirasinin Manyetik ve Tasima Ozelliklerine
Etkileri

Mustafa Oztiirk
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Ozet

Manyetik ¢cok katmanlarda goriilen exchange bias (EB) etkisi, sabit disk okuma kafalari, manyetik
RAM'ler, manyetik biyosensorler, mikro pusulalar gibi birgok teknolojik cihazda kullanildigindan
nanomanyetizma aragtirmalarinda yaygin calisilan etkilerden biridir [1-5]. Ancak, bu tiir teknolojik

cihazlar i¢in saglam, kontrol edilebilir ve 6ngoriilebilir EB etkisine sahip olmak énemlidir [1].

Cok katmanli bir yapidaki EB etkisi, geleneksel olarak bir ferromanyetik (FM) katman ve bir
antiferromanyetik (AF) katman kullanilarak tiretilebilir [1,3]. EB, FM katmanin histerezis dongiilerinde
kayma olarak tanimlanir. Histerezis dongiisiinde kayma, FM ve AF katmanlar arasinda arayiizeyde
gerceklesen degis-tokus eslesmesi araciligiyla gerceklesir [3]. Ancak bir¢cok parametre kaymanin
yoniinii ve biyiikligiini etkileyebilir [4]. Bu tiir 6rnek sistemlerinde, yapidaki en kiigiik bir degisiklik,
EB'yi ve bu sayede sistemin manyetik ve transport 6zelliklerini tamamen degistirerek 6nemli bir rol
oynar [5].

Bu calismada, FM ve AF katmanlarm siralamalarinin yer degistirmesine dayali olarak Cu/Py/IrMn ve
Cuw/IrMn/Py ¢ok katmanli numuneler hazirlanmistir. Numunelerin exchange bias ve manyetotransport
ozellikleri arastirilmigtir. Numuneler i¢in a¢1 degisimine bagl anizotropik manyeto direng ve diizlemsel

Hall etkisi degerleri belirlenmistir.

Bu ¢alisma Gebze Teknik Universitesi Bilimsel Arastirma Projeleri Koordinatorliigiince BAP 2022-A-
105-33 proje numarasi ile desteklenmistir.
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Abstract

Exchange bias (EB) effect, seen in magnetic multilayers, is one of the widely studied effects in
nanomagnetism researches since it is used in many technological devices such as hard disk read heads,
magnetic RAMSs, magnetic biosensors, microcompasses [1-5]. However, it is important to have robust,
controllable, and predictable EB effect for these kinds of technological devices [1].

EB effect in a multilayered structure can be produced conventionally by using a ferromagnetic (FM)
layer and an antiferromagnetic (AF) layer [1,3]. EB is defined as the shift of the hysteresis loops of FM
layer. The shift of hysteresis loop is due to the interlayered exchange coupling between the FM and AF
layers [3]. However, many parameters can affect the direction and magnitude of the shift [4]. In such
sample systems, any slight changes in the structures can play an important role by completely changing
the EB and meanwhile the magnetic and transport properties of the materials [5].

In this study, Cu/Py/IrMn and Cu/lIrMn/Py multilayered samples based on the displacement of FM and
AF layers order were prepared. The exchange bias and magnetotransport properties of the samples were
investigated. Angular dependent anisotropic magnetoresistance and planar Hall effect values have been
determined for the samples.

This work was supported by the Research Fund of the Gebze Technical University through the project
number: BAP 2022-A-105-33.
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Ozet

Yiiksek verimlilik degerlerine sahip olan ITI-V grubu GaAs tabanli giines hiicrelerinin ¢ok yiiksek tiretim
maliyetlerinden dolay1 uygulama alanlar1 uzay teknolojileri ile siirli kalmistir. Bu ¢alismanin amaci,
GaAs ince filmleri daha diisiik maliyetli, daha fonksiyonel hale getiren Epitaksiyel Film Kaldirma
teknolojisi kullanilarak GaAs tabanli giines hiicrelerini tizerine biiyiitildiikleri alttagtan ayirarak farkli
ucuz tastyicilara transfer etmek, aygit fabrikasyonlarmi ve performans degerlendirmelerini
yapabilmektir.

3 in¢ GaAs alttag iizerine molekiiler demet epitaksi sistemi ile biiyiitiilen tek eklem GaAs giines
hiicresinin gerekli kimyasal ¢ozelti araciligi ile esnek plastik tasiyiciya sorunsuz sekilde transfer
edilmistir. Ozel yontemler ile metal kontakt tanimlamasinin ardindan giines hiicrelerinin optoelektronik
karakterizasyonlart yapilmistir. Performans degerslendirmesini detaylandirmak igin alttas tabanli GaAs

giines hiicresine fotolitografi yontemi ile aygit fabrikasyonu yapilmistir.

Sonug olarak, epitaksiyel film kaldirma yontemiyle 3 ing¢ tam alttasa kadar GaAs ince filmler basarilt
bir sekilde esnek plastik tagiyicilara transfer edilmistir. Aktif hiicre yapisi olarak kaldirilan filmlerden
basarili bir sekilde GaAs tek eklem esnek giines hiicresi fabrikasyonu yapilarak test edilmistir.
Fabrikasyonu yapilmis alttas tabanli GaAs giines hiicrelerinden %22.03, esnek plastik tastyici tabanlt
GaAs giines hiicrelerinden %18,78 oraninda doniisiim verimi elde edilmistir.

Anahtar Kelimeler: GaAs, Epitaksiyel Film Kaldirma, Fotovoltaik, Esnek Ince Film Giines Hiicresi
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Abstract

111-V group GaAs based solarcells have high efficiency values, their application areas are restricted with
space technology due to very high production cost. The objective of this work is to seperate GaAs based
solarcell structure from mother substrate and trasnfer to different cheaper carriers with using epitaxial
lift off technology. Progression of this work is fabricate a GaAs solar cell and commentate the
performans parameters of this solarcell.

The single junction GaAs solar cell grown on a 3 inch GaAs substrate by using the molecular beam
epitaxy system is transferred to the flexible plastic carrier by means of the necessary chemical solution.
After metal contact identification with special methods, flexible GaAs solarcell is characterized by
optoelectronic methods. In order to give more detail about performance evaluation, the mother substrate-
based GaAs solar cell is fabricated by photolithography method.

As a result, GaAs thin films from max 3 inches full mother substrate were successfully transferred to
flexible plastic carriers by epitaxial lift off technology. Flexible and mother substrate GaAs based
solarcell is tested with characterization systems. The mother substrate GaAs solarcel conversion
efficiency is 22,03%, flexible GaAs solarcell converison efficiency is 18,78%.

Keywords: GaAs, Epitaxial Lift Off, Photovoltaics, Flexible Thin Film Solar Cell
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Abstract

Affinity chromatography; It is a unique example of separation technology that allows biological
materials such as enzymes and nucleic acids to be purified hundreds or even thousands of times in a
single step. This chromatography is a type of adsorption chromatography, a technique in which the
molecule to be purified is specifically and reversibly bound to a covalently immobilized ligand to a
column material called "matrix". If the ligand is small, a molecule called an extension arm is inserted
between the matrix and the ligand to ensure effective separation. With this method, different enzymes
can be purified with great purity and high yield using specific ligands.

2'5'-ADP is a potent inhibitor of NADP+ dependent dehydrogenases. Enzymes with NADPH
coenzymes are purified in high yield using 2',5'-ADP Sepharose affinity gel. Among these enzymes,
purification methods for glucose 6-phosphate dehydrogenase, 6-phosphogluconate dehydrogenase,
glutathione reductase, dihydropyrimidine dehydrogenase, NADPH-cytochrome ¢ (P-450) reductase
enzymes were developed by our research group.

Carbonic anhydrases are a family of metalloenzymes that are found in almost all organisms and contain
Zn2+ ions in their active site. Carbonic anhydrase (CA), first discovered in bovine erythrocytes, is an
enzyme that reversibly catalyzes the reactions of hydration of CO2 and dehydration of HCO3- in living
things. There are 16 isoenzymes in mammalian tissues. Two major CA isoenzymes (CA | and CA 1I)
are present in high concentration in the erythrocyte cytosol. Carbonic anhydrase | and Il isoenzymes
from human erythrocytes were purified by our group on Sepharose 4B-L-tyrosine-sulfanilamide affinity

gel.

The polyphenol oxidase (PFO) enzyme catalyzes the reactions that provide the oxidation of
monophenolic compounds to o-diphenols and o-diphenols to o-quinones. As a result of these reactions,
colored substances are formed. In this presentation, purification of polyphenol oxidase enzyme from
plant sources will be explained using Sepharose-4B-L-tyrosine-p-aminobenzoic acid affinity column.

Keywords: Affinity Chromatography, NADPH Dependent Enzymes, Carbonic Anhydrase, Polyphenol
Oxidase
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Enzim Saflastirmada Harika Bir Teknoloji: Afinite Kromatografisi Nadph Bagimh Enzimler,
Karbonik Anhidraz ve Polifenol Oksidaz Ornekleri

Omer Irfan Kiifrevioglu

Kimya Béliimii Atatiirk Universitesi
*okufrevi@atauni.edu.tr

Ozet

Afinite kromatografisi; enzimler, niikleik asitler gibi biyolojik materyallerin tek bir basamakta yiizlerce
hatta binlerce kat saflastinlmasmi saglayan ayirma teknolojisinin emsalsiz bir Ornegidir.  Bu
kromatografi bir ¢esit adsorbsiyon kromotografisi olup, saflastirilmasi istenen molekiiliin >’matriks’’
ad1 verilen bir kolon maddesine kovalent olarak immobilize edilmis bir liganda spesifik ve tersinir
baglandigi bir tekniktir. Ligandin kii¢iik olmasi durumunda etkili ayirmay1 saglamak i¢in matriks ile
ligand arasina uzanti kolu adi verilen bir molekiil yerlestirilir. ~ Bu yontemle spesifik ligandlar

kullanilarak farkli enzimler biiyiik bir saflikta ve yiiksek verimde saflastirilabilir.

2’,5’-ADP, NADP+ bagimli dehidrogenazlarin giiglii inhibitoriidiir. NADPH koenzimli enzimler 2°,5’—
ADP Sepharose afinite jeli kullanilarak yiiksek verimde saflagtirilmaktadir. Bu enzimler arasinda
glukoz 6-fosfat dehidrogenaz, 6-fosfoglukonat dehidrogenaz, glutatyon rediiktaz, dihidropirimidin
dehidrogenaz, NADPH-sitokrom ¢ (P-450) rediiktaz enzimlerinin saflastirilma yontemleri arasgtirma
grubumuz tarafindan gelistirilmistir.

Karbonik anhidrazlar, hemen hemen biitiin organizmalarda bulunan ve aktif bolgesinde Zn+2 iyonu
bulunduran bir metaloenzim ailesidir. Ik defa sigir eritrositlerinde kesfedilen karbonik anhidraz (CA),
canlilarda CO2’in hidratasyonu ve HCO3-’mn dehidratasyonu reaksiyonlarini tersinir olarak
katalizleyen bir enzimdir. Memeli dokularinda 16 izoenzimi bulunmaktadir. Eritrosit sitozolunde
yiiksek konsantrasyonda iki ana CA izoenzimi (CA I and CA II) mevcuttur. Insan eritrositlerinden
karbonik anhidraz | ve Il izoenzimleri, Sepharose 4B-L-tirozin- siilfanilamid afinite jeli {izerinde

grubumuz tarafindan saflastirilmigtir.

Polifenol oksidaz enzimi (PFO), monofenolik bilesenlerin o-difenollere ve o-difenollerin o-kinonlara
oksidasyonunu saglayan reaksiyonlari katalizler. Bu reaksiyonlar sonucu renkli maddeler olugsmaktadir.
Bu sunumda Sepharose-4B-L-tirozin-p-aminobenzoik asid afinite kolonu kullanilarak bitkisel
kaynaklardan polifenol oksidaz enziminin saflastirilmasi anlatilacaktir.

Anahtar Kelimeler: Afinite Kromatografisi, NADPH Bagimli Enzimler, Karbonik Anhidraz, Polifenol
Oksidaz
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Nepeta Tiirlerinin Biyoaktivite Yonlendirmeli izolasyonu ve Bilesenlerinin Aydinlatilmasi

Ibrahim Demirtas >, Yunus Basar 2, Yasar Ipek % Semiha Yenigiin 4 Tevfik Ozen !, Mesut Gok ° &
Liitfi Behcet ®
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Ozet
Bitkilerin ikincil metabolizmasinda yer alan polifenoller, flavonoidler ve alkaloidler biyoaktiviteyi
etkiler. Bu bilesikler bitkilerin antioksidan, antibakteriyel, enzim inhibitdérii ve DNA koruma
aktivitelerine katkida bulunur. Bitkilerin yaklasik iicte birinin endemik olmasi nedeniyle fitoterapi
caligmalart daha da 6nem kazanmistir. Nepeta tiirleri halk arasinda tibbi bitkiler olarak antispazmodik,
antiseptik, antitussif, antiastmatik, antiinflamatuar, idrar soktiiriicli ve balgam soktiiriicii 6zelliklerinden
dolay1 yaygin kullanimlar1 mevcuttur.
Bu ¢alismada, Nepeta aristata Boiss. Et Kotschy Ex Boiss, Nepeta baytopii Hedge Et Lamond, Nepeta
italica L. subsp. italica, Nepeta nuda L. subsp. Albiflora, Nepeta stenantha Kotschy Et Boiss. Ex Boiss,
Nepeta trachonitica Post bitkilerinin ham ekstraktlar1 kolon kromatografisinde (sefadeks ve silika jel)
hekzan, kloroform, etil asetat, ve metanol ¢oziiciileri kullanilarak fraksiyonlandirildi ve daha sonra alt
fraksiyonlar elde edildi. Fraksiyonlarin HPLC-MS/MS ve preparatif HPLC analizleri gerceklestirildi.
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Sekil 1: Nepeta tiirlerinin biyobelirteci olan ursolik asit ve aktivitesi

Fraksiyonlarin antioksidan, antimikrobiyal, enzim inhibisyon ve DNA koruyuma aktiviteleri test edildi.
Her bir fraksiyona uygulanan biyoaktivite testlerinin sonuglarina gore aktif fraksiyonlar belirlendi ve
biyoaktivite yonlendirmeli izolasyon calismalar1 gergeklestirildi. Nepeta tiirlerinin fraksiyonlarinda
yapilan izolasyon ve karakterizasyon uygulamalarinda ana bilesen olarak ursolik asit oldugu tespit edildi
(Sekil 1).

Tesekkiir: Bu calisma TUBITAK (119Z442) tarafindan desteklendi.

Anahtar Kelimeler: Nepeta aristata, N. baytopii, N. italica, N. nuda, N. stenantha, N. trachonitica,
ursolik asit
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Bioactivity-guided Isolation of Nepeta Species and Characterization of Their Components
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Abstract

Polyphenols, flavonoids, and alkaloids involved in the secondary metabolism of plants affect bioactivity.
These compounds contribute to the antioxidant, antibacterial, enzyme inhibitor, and DNA protection
activities of plants. Phytotherapy studies have gained more importance due to the fact that approximately
one-third of the plants are endemic. Nepeta species are widely used as antispasmodic, antiseptic,
antitussive, antiasthmatic, anti-inflammatory, diuretic, and expectorant as medicinal plants. In this work,
crude extracts of Nepeta aristata Boiss. Et Kotschy Ex Boiss, Nepeta baytopii Hedge Et Lamond, Nepeta
italica L. subsp. italica, Nepeta nuda L. subsp. Albiflora, Nepeta stenantha Kotschy Et Boiss. Ex Boiss
and Nepeta trachonitica Post plants were fractionated in column chromatography (sephadex and silica
gel) using hexane, chloroform, ethyl acetate, and methanol solvents, and then sub-fractions were
obtained. HPLC-MS/MS and preparative HPLC analyzes of the fractions were performed.
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Figure 1: Ursolic acid, a biomarker of Nepeta species, and its activity

Antioxidant, antimicrobial, enzyme inhibition and DNA protection activities of the fractions were tested.
Active fractions were determined according to the results of bioactivity tests and bioactivity guided
isolation studies were performed. It was determined that ursolic acid was the main component in the
isolation and characterization applications of the fractions of Nepeta species (Figure 1).

Acknowledgments: This work is supported by TUBITAK project number 119Z442.

Keywords: Nepeta aristata, N. baytopii, N. italica, N. nuda, N. stenantha, N. trachonitica, ursolik asit
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Hidrofobik Etkilesim Kromatografisi Teknigi I¢cin Yeni Jel Tasarimlari

Oktay Arslan

Biyokimya Boliimii Balikesir Universitesi
proteinoktay@hotmail.com

Ozet

Proteinlerin saflagtirilmast konusunda ¢alisma yapan arastirmacilarin genel olarak benimsedigi bir
0zdeyis vardir. “’Saf olmayan protein tizerinde saf diiglinceleri bog yere harcama’’. Proteinin yap1 ve
fonksiyonlarinin saptanmasi ve onlarin endiistride kullanim potansiyellerinin artirilmasi igin bu
molekiilleri saflastirmak son derece onemlidir. Proteinlerin saflastirilmasi i¢in ¢ok sayida teknik
gelistirilmistir. Bu tekniklerden Hidrofobik Etkilesim Kromatografisi, bu amagla olduk¢a yaygin bir
sekilde kullanilmaktadir.

Hidrofobik etkilesim kromatografisi proteinlerin hidrofobisite (yiizeydeki hidrofobik yiizeylerin sayist
ve yogunlugu) farkliliklarindan faydalanarak uygulanan bir tekniktir. Bu teknik daha 1liman kosullarda
uygulanabildigi i¢in saflastirma sirasinda proteinlerin biyolojik aktiviteleri korunmaktadir. Bu teknigin
en Onemli avantaji, ayni jel ile tuz konsantrasyonu, pH ve sicaklik parametreleri uygun sekilde

ayarlanarak bir ¢ok proteinin saflastirilmasi i¢in kullanilmasidir.

Sepharose 4B ve L-tirozinden olusan matrikse farkli hidrofobik molekiiller baglanarak hazirlanan jeller
ile Paraoksanaz, Glutatyon-S-transferaz, b-betaglukozidaz ve Pektinaz enzimleri saflastirilmistir. Bu
enzimlerin bir boliimii endiistride kullanim potansiyelinin yiiksek olmasi bu konuda yapilan ¢caligmalarin

Onemini artirmaktadir.

Anahtar Kelimeler: Hidrofobik etkilesim Kromatografisi, Paraoksanaz, Glutatyon-S-transferaz, -
betaglukozidaz
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New Gel Designs for the Hydrophobic Interaction Chromatography Technique

Oktay Arslan
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Abstract

There is an adage generally adopted by researchers working on the purification of proteins. "Don't waste
pure thoughts on impure protein”. It is extremely important to purify these molecules to determine the
structure and functions of the protein and to increase their potential for use in industry. Numerous
techniques have been developed for the purification of proteins. Hydrophobic Interaction
Chromatography, one of these techniques, is widely used for this purpose.

Hydrophobic interaction chromatography is a technique applied by taking advantage of the differences
in hydrophobicity (number and density of hydrophobic surfaces on the surface) of proteins. Since this
technique can be applied in milder conditions, the biological activities of the proteins are preserved
during purification. The most important advantage of this technique is that it can be used for the
purification of many proteins by adjusting the salt concentration, pH, and temperature parameters with
the same gel.

Paraoxonase, glutathione-S-transferase, beta-glucosidase, and pectinase enzymes were purified by gels
prepared by attaching different hydrophobic molecules to the matrix of Sepharose 4B containing L-
tyrosine as a spacer arm. Since the some of these enzymes, have a high potential for use in industry, the
importance of studies on this subject increases day one day.

Keywords: Hydrophobic interaction chromatography, Paraoxonase, Glutathione-S-transferase, Beta-
glucosidase
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Abstract

Conducting polymers can be synthetized by various methods, namely by electrochemical [1], chemical
[2] and biochemical [3-5]. Electrochemically generated polymer based functional layers are applied in
the design of various types of electrochemical biosensors and biofuel cells [6]. Conducting polymers are
often applied in glucose biosensors. Glucose oxidase (GOx) from Penicillium vitale is frequently used
enzyme in the design of glucose sensors, therefore, advantages and limitations in the application of this
enzyme will be discussed. In our researches we have demonstrated, that this method is suitable for the
synthesis of polypyrrole [3], polyaniline [4], polytiophene and some other conducting polymer based
layers and nanoparticles. We have demonstrated that during such kind of synthesis of nanoparticles
and/or nanostructured layers the enzymes becomes entrapped within conducting polymer layer. In some
other ours researches we showed that redox processes, which are part of metabolism of living cells, can
be applied for the synthesis of conducting polymer — polypyrrole (Ppy), and formed Ppy nanoparticles
can be entrapped within cells [5]. The applicability of electrochemically generated polymers in the
design of various electrochemical affinity sensors [1] will be discussed during the presentation. Charge
transfer aspects in biosensors and biofuel cells will be discussed [6].

Acknowledgement: This research was funded by a grant (No. S-MIP-20-18) from the Lithuanian
Research Council.
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SNS Kiska¢ Metal Kompleksleri ve Katalizdeki Uygulamalari

Mehmet Sonmez

Kimya Béliimii Gaziantep Universitesi
msonmez@gantep.edu.tr

Ozet

Kiskag kompleksleri, organik sentez i¢in faydali araglardir. Yiiksek kararliliklar1 ve kolay
islevsellestirilmeleri, kimyanin farkli alanlarinda muazzam bir etkiye sahip olan yeni katalitik
sistemlerin gelistirilmesine olanak saglamistir. En yaygim kiskac ligand tasarimlar1 PCP, NCN, PCN,
NNN, SNS ve PNO'dur. Gegis metali komplekslerine sahip kiskac¢ ligandlariin potansiyeline ve
bunlarin stabiliteyi uyarlama, reaktiviteyi ayarlama ve reaksiyon yollarinin ve {riinlerinin segiciligini
kontrol etme yeteneklerine biiyiik 6nem verilmistir [1]. Kimyagerlerin yaraticiligi, bu ligand smifinin
elektronik, sterik ve reaktivite Ozellikleri acisindan ¢ok yonliiligiinii ortaya g¢ikarmaya yardimci
olmustur. Bu ligandlar diizeneginde goriilen ortak bir motif, ¢esitli yan dondr gruplarina sahip bir
merkezi N-dondr piridil grubunun varligidir. Piridil grubu yan gruplar olarak tiyoeter pargalarina sahip
oldugunda, bir nétr “SNS” ligand ailesi ortaya ¢ikar ve bu kiskaglarin Cu(Il) kompleksleri 1976'da rapor
edilmistir [2]. Bununla birlikte, bu SNS donor atom kombinasyonu, genel olarak, diger donor dizilerine
kiyasla nispeten daha az ilgi gérmiistiir. Bu SNS kiskag ligandlarinin énemli bir 6zelligi, koordineli
metal merkez ile sert nitrojen verici ve yumusak kiikiirt verici atomlar arasindaki bagdaki nispi
farktir[3]. Bu, hemilabilitenin, reaktivite ve stabilite 6zelliklerini dengeleyerek artan esneklige sahip
metal kompleksleri iiretebilecegini diisiindiirmektedir. Acgikga, bu kiskag¢ ligandlarinin dogasi iizerine
temel calismalarin yani sira bu komplekslerin katalitik potansiyelinin daha fazla arastirilmasi ilgi
cekicidir.

Kaynaklar

1. E.Perisand R. H. Crabtree, Chem. Society Reviews, 47 (2018) 1959-1968.

2. P.S.Bryan, E. Doomes, J. Coord. Chem, 6 (1976) 97.

3. H. G. Sogukomerogullari, E. Aytar, M. Ulusoy, S. Demir, N. Dege, D. S. Richeson, M. S6nmez,
Inorg. Chim. Acta, 471 (2018) 290-296.
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SNS Pincer Metal Complexes and Applications in Catalysis
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Abstract

Pincer complexes are useful tools for organic synthesis. Their high stability and easy functionalization
have allowed the development of novel catalytic systems that have had a tremendous impact in different
areas of chemistry. The most common pincer ligand designs are PCP, NCN, PCN, NNN, SNS, and PNO.
A great deal of attention has been given to the potential of pincer ligands with transition metal complexes
and their ability to tailor stability, tune reactivity and control selectivity of the reaction pathways and
products [1]. The creativity of chemists has helped to reveal the versatility of this class of ligands in
terms of electronic, steric and reactivity features. One common motif that appears in this assembly of
ligands is the presence of a central N-donor pyridyl group possessing various flanking donor groups.
When the pyridyl group has thioether moieties as the side groups a family of neutral “SNS” ligands
results and Cu(ll) complexes of these pincers were reported in 1976 [2]. However, this SNS donor atom
combination has, in general, received relatively little attention compared to other donor arrays. One key
feature of these SNS pincer ligands is the relative difference in bonding between the coordinated metal
center and the hard nitrogen donor and soft sulfur donor atoms[3]. This suggests that hemilability may
produce metal complexes with increased flexibility, by balancing reactivity and stability features.
Clearly, fundamental studies on the nature of these pincer ligands as well as further exploration of the
catalytic potential of these complexes are of interest.
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ibrutinib ve Ibrutinib Ara Bilesiklerinin Sentezi
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Kimya Boliimii Gebze Teknik Universitesi
raltundas@gtu.edu.tr

Ozet

Imbruvica ticari ismiyle bilinen ibrutinib bilesigi waldenstrom's macroglobulinemia (WM), Mantle cell
lymphoma (MCL) and kronic lymphocytic leukemia (CLL) hastaliklarinin tedavisinde kullanilmaktadir.
Ibrutinib konvensiyonel yéntemleri ve homojen katalizérlerin kullanildigi suzuki kenetlenme
reaksiyonuyla basarili bir sekilde sentezlenmistir. Bu kongrede ibrutinib ve ibrutinib ara bilesiklerinin

alternatif sentez yontemleri tartisilacaktir.

Ibrutinib

Tesekkiir: Bu calisma TUBITAK (SAN-TEZ, 0992.STZ.2015, 112D088) tarafindan desteklenmistir.

Anahtar Kelimeler: kanser, ibrutinib, ibrutinib ara bilesik
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Abstract

Ibrutinib, Imbruvica®, has been used for the treatment of Waldenstrom's macroglobulinemia (WM),
Mantle cell lymphoma (MCL) and Chronic lymphocytic leukemia (CLL). Ibrutinib has been synthesized
in good yield by conventional synthetic strategies along with the Suzuki coupling reaction which include
a homogeneous catalytic system. In this conference, alternative methods for the synthesis of ibrutinib
and its intermediates will be discussed.

[brutinib

Acknowledgement: This work was supported by TUBITAK (SAN-TEZ, 0992.STZ.2015, 112D088)

Keywords: cancer, ibrutinib, ibrutinib intermediate
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Ozet

Lamivudin, 1998 yilinda kronik hepatit B tedavisinde ruhsat alarak kullanilmaya baglanmig olan ilk L-
nukleozit analogudur. Lamivudin viruslere karsi savasan (antiviral) bir ilagtir, AIDS’e sebep olan HIVV

hiicrelerinin viicutta ¢ogalmasini engelleyerek calisir.

Valgansiklovir AIDS hastasi olan kisilerdeki CMV kokenli goz enfeksiyonlarini tedavi eder, ayrica
organ nakli (bobrek, kalp veya pankreas) olan kisilerde CMV enfeksiyonunu onler. Valgansiklovir
sitomegalovirusu (CMV) tamamen ortadan kaldirmaz, ancak enfeksiyonun kontrol edilmesine yardimci
olur.

Bu ¢aligmanin amaci lamivudin ve valgansiklovirin bozunurluk {iriinlerinin LC-MS/MS teknigi tayin
etmektir. Bu ilaglarin bozunma iiriinleri; asidik, bazik, oksidatif, termal, UV 151k, kosullar1 altindaki
davranigs1 LC-MS/MS teknigi ile kullanarak belirlenmistir. Uygulanan kosullar; 1 M HCI 100 0C -30
dk, 1M NaOH 100 0C -30 dk, %3-%30 H202 100 0C -30 dk, 6-24 saat 100 OC termal bozunma, 6-24
saat 254 nm dalga boyunda-oda sicakliginda UV 1siktir.

Anahtar Kelimeler: LCMS/MS, Bozunma Uriinleri, Valgansiklovir, Lamivudin
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Abstract

Lamivudine is the first L-nucleoside analogue that was licensed and started to be used in the treatment
of chronic hepatitis B in 1998. Lamivudine is an antiviral medicine that works by preventing the HIV
cells that cause AIDS from multiplying in the body.

Valganciclovir treats CMV eye infections in people with AIDS, and also prevents CMV infection in
people who have had an organ transplant (kidney, heart or pancreas). Valganciclovir does not completely
eliminate cytomegalovirus (CMV), but it helps control the infection.

The aim of this study is to determine the degradation products of lamivudine and valganciclovir by LC-
MS/MS technique. The degradation products of these drugs; The behavior under acidic, basic, oxidative,
thermal, UV light conditions was determined using the LC-MS/MS technique. Conditions applied; 1 M
HCI 100 0C -30 min, 1M NaOH 100 0C -30 min, 3%-30% H202 100 0C -30 min, 6-24 hours 100 0C
thermal decomposition, 6-24 hours UV at 254 nm-room temperature is light.

Keywords: LCMS/MS, Degradation products, Valganciclovir, Lamivudine
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Edoksaban Etken Maddesinin Kursun Kalem Elektrot Kullamlarak Elektrokimyasal
Davramslar1 ve Miktar Tayini icin Voltametrik Yontem Uygulamasi
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Ozet

Bu calismada, kan sulandirict olarak etki gosteren Edoksaban(EDX) etken maddesinin BR (pH 9.0)
destek elektrolit ¢ozelti ortaminda kursun kalem elektrot kullanarak kare dalga ve doniisiimlii voltametri
yontemleri ile elektrokimyasal 6zelikleri arastirilmistir. Kursun kalem elektrot iizerinde yaklasik +0.97
V civarinda tersinmez bir yanit vermistir. Belirlenen optimum cihaz parametreleriyle BR (pH 9.0)
ortaminda Sekil 1. de 0.2-1.8 uM araliginda dogrusal bir ¢alisma araligi sundugu tespit edilmistir.
Gelistirilen yontem ila¢ ve idrar 6rneklerinde herhangi bir ayirma islemi olmaksizin Edoksaban tayini

icin bagariyla uygulanmistir.

.02 00 02 04 06 08 10 12 14 16
Gerilim, V (vs. Ag/AgCl)

Sekil 1. EDX’ in farkli derisimlerinin BR tamponu (pH 9.0) igerisinde kaydedilen SWV degiskenleri:
frekans, 90 Hz; adim gerilimi, 9 mV; amplitiid, 60 mV. Kesikli ¢izgi, destek elektroliti.

Anahtar Kelimeler: Antikogulan, Edoksaban, PG elektrot, VVoltametri
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Abstract

In this study, the electrochemical properties of Edoxaban(EDX) active substance, which acts as a blood
thinner, were investigated by using a pencil electrode in a BR (pH 9.0) supporting electrolyte solution
medium, using square wave and cyclic voltammetry methods. It gave an irreversible response of about
+0.97 V on the pencil graphite electrode. With the optimum device parameters determined, it has been
determined that it offers a linear operating range in the range of 0.2-1.8 uM in the BR (pH 9.0) medium
in Figure 1. The developed method has been successfully applied for the determination of Edoxaban in
drug and urine samples without any separation process.

-0,2 0,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 16

Gerilim, V (vs. Ag/AgCl)

Figure 1. Square wave voltammograms of EDX (0.2-1.8 uM) recorded in BR buffer (pH 9.0) medium

Keywords: Anticogulant, Edoxaban, Pencil Graphite Electrode, VVoltammetry
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2-Amino-3-Metilpiridin ile 2-Metoksi-5-Sulfamoyilbenzoik Asitin Proton Tuzu ve Cu(ll)
Kompleksleri Sentezi, Karakterizasyonu, Antimikrobiyal ve Antifungal Aktivitesinin
Incelenmesi
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Ozet

Bu calismada, 2-metoksi-5-sulfamoyilbenzoik asit (H2MeO5sba) ile 2-amino-3-metilpiridinin (2a3mp)
proton transfer tuzu (2MeO5sba2a3mp), 2-metoksi-5-sulfamoyilbenzoik asit ve tuzun Cu(ll) metal
kompleksleri (Cu2MeO5sba ve Cu2MeO5sba2a3mp) sentezlenmistir. Amorf haldeki proton transfer
tuzunun yapisi, elemental analiz, IH-NMR, FT-IR ve UV-Vis metodlari ile amorf haldeki Cu(ll) metal
komplesklerinin yapilari ise, elementel analiz, ICP-OES, FT-IR, UV-Vis, manyetik duyarlilik ve molar
iletkenlik teknikleri ile Onerilmistir. Ayrica, baglangic maddeleri, tuzlar ve bunlarm Cu(Il)
komplekslerin Staphylococcus aureus (ATCC 29213) (Gram pozitif), Escherichia coli (ATCC 25922),
Enterococcus faecalis (ATCC 29212) (Gram negatif), Candida krusei (ATCC 6258) (maya) ve Candida
parapisilozis (ATCC 22019) (maya) mikroorganizmalar1 kullanilmig, sonuglar antibakteriyel kontrol
bilesikleri Levofloksasin, Cefepim, Vankomisin ve antifungal bilesigi Flucanozole ile karsilastirtimistir.
Incelenen bilesiklerin MiK (minimum inhibisyon konsantrasyonu) degerleri Staphylococcus aureus
bakterisinde 31,25-62,50 ng/mL, Escherichia coli bakterisinde 31,25-250 pug/mL, Enterococcus faecalis
bakterisinde 31,25-250 pg/mL, Candida krusei mayasinda 62,50-250 pg/mL ve Candida parapisilozis
mayasinda 31,25-125 pg/mL araliginda bulunmustur.

Anahtar Kelimeler: 2-Amino-3-piridin, 2-Metoksi-5-sulfamoyilbenzoik Asit, Proton Transfer Tuzu,
Metal Kompleksleri, Antibakteriyel ve Antifungal Aktivite
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Abstract

In this study, a novel proton transfer salts (2MeO5sbha2a3mp) have been prepared between 2-methoxy-
5-sulfamoilbenzoic acid (H2MeObsba) and 2-amino-3-pyridine (2a3mp), 2-methoxy-5-
sulfamoilbenzoic acid and their Cu(ll) complexes (Cu2MeO5sba ve Cu2MeO5sha2a3mp) have also
been synthesized. The structures of amorphous proton transfer salt has been characterized by elemental
analysis, 1H-NMR, FT-IR and UV-Vis methods while the structures of amorphous metal complexes
have been proposed by elemental analysis, ICP-OES techniques, FT-IR, UV-Vis, magnetic
susceptibility and molar conductivity methods. Besides, the antibacterial and antifungal activities of the
starting materials, salts and their complexes was investigated in vitro against to Staphylococcus aureus
(ATCC 29213) (Gram positive), Escherichia coli (ATCC 25922), Enterococcus faecalis (ATCC 29212)
(Gram negative), Candida krusei (ATCC 6258) (yeast) and Candida parapisilozis (ATCC 22019)
(yeast). The results are compared with the antibacterial control compounds Levofloxacin, Cefepim,
Vancomycin and antifungal compound Flucanozole. MIC (minimum inhibitory consantration) values
of the investigated compounds were found in the range of 31.25-62.50 pg/mL, 31.25-250 ug/mL, 31.25-
250 pg/mL, 62.50-250 png/mL and 31.25-125 pg/mL, respectively.

Keywords: 2-Amino-3-pyridine, 2-Methoxy-5-sulfamoilbenzoic Acid, Proton Transfer Salt, Metal
Complexes, Antibacterial and Antifungal Activite
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Ozet

Fanlama hareketi yapan arilar kovanlarinin basindaki alana konup belli bir siire hareket etmeden durur
ve kanatlarini ¢girparak kovani iklimlendirmeye yarayan bir hava akimi iiretir. Ayni noktada 7-8 dakikaya
kadar kalirlar, bdylece diizenli kanat hareketleri iklimlendirmeye uygun bir ortam sunar. U¢ boyutlu
kinematik hareket bilgileri ve hava akig hizinin yani sira kanat ¢irpma hareketi ile iirettikleri kaldirma
kuvveti ve itme kuvveti, onlari sabitleyerek dogal hareketlerini degistirmek zorunda kalmadan arilarda
dogrudan yelpazelenme hareketi gézlemlenebilir. Bu deneysel sonuglar, hava akisi parametrelerini
hesaba katan aerodinamik model hesaplamalarinin degerlendirilmesini saglar. Frekans degeri
azaltilarak, kanat ¢irpma ile olusturulan yiiksek genlik ve kanat hareketinin olusturdugu yunuslama
sekli, aerodinamik kurallarin1 gdstermektedir. Bu hareket hesaplamalari icin gerekli olan kaldirma
katsayilari, HAD ile yapilan uygulamadan elde edilmistir. Yine de bu hareketlerin sonuglar, formiiller
ile ortaya ¢ikan aerodinamik kuvvetleri agiklamak i¢in yeterli olmadigini gdstermektedir. Duragan
olmayan hesaplamalar igin girdaplarin ayriklastirma yontemi uygulanmustir. iki-boyutlu kanat,
hareketleri ile sonucta ortaya ¢ikan aerodinamik kuvvetlerin etrafindaki kuvvet degiskenleri ile hava
akisin1 modellemek miimkiin hale gelmistir. Sonuglar bize gdstermektedir ki elde ettigimiz degerler
literatiirde gosterilen degerlere uygundur. Modellenmis girdap kopmalar1 ve basing degerlerinin esit
kabul edilmesi ve hiz dogrultularinin olusuma yoniine dayanarak, momentumun, girdaplarin ve

kanatlarin ¢evresinde olusan hava hareketinin etkisini ¢6ziimlemek miimkiin olmaktadir.

Anahtar Kelimeler: kanat ¢irpma; aerodinamik kuvvetler; HAD
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Abstract

The bees that make a fanning movement are placed in the area at the head of their hives, stand still for
a certain period of time, and flap their wings to produce an air flow that helps to air-condition the hive.
They stay in the same spot for up to 7-8 minutes, so regular wing movements provide a suitable
environment for acclimatization. In addition to the three-dimensional kinematic movement information
and air flow velocity, the lifting force and thrust force they produce with the flapping movement can be
directly observed in the bees without having to change their natural movements by fixing them. These
experimental results allow evaluation of aerodynamic model calculations that take airflow parameters
into account. By decreasing the frequency value, the high amplitude created by wing flapping and the
pitching shape created by the wing movement show the rules of aerodynamics. The lift coefficients
required for these motion calculations were obtained from the application with CFD. However, the
results show that these movements are not sufficient to explain the aerodynamic forces generated by the
formulas. For the non-stationary calculations, the discretization method of the vortices was applied. It
has become possible to model airflow with the force variables around the two-dimensional wing
movements and the resulting aerodynamic forces. The results show us that the values we obtained are
in accordance with the values shown in the literature. Assuming the modeled eddy shears and pressure
values to be equal, and based on the direction of formation of velocity directions, it is possible to analyze
the effect of momentum, eddies and air movement around the blades.

Keywords: flapping wing; aerodynamic forces; CFD
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Abstract

Drug development is one of the essential processes in the pharmaceutical industry. The computational
method has become a valuable tool for dramatically reducing time and cost by designing, discovering,
and developing drugs. Naphthalene diimide (NDI) derivatives are known as anticancer agents due to
their high affinity for telomeric guanine (G)-quadruplexes and good anti-proliferative activity against
several tumors. Totally, fifty naphthalene derivatives functionalized through imide and/or core
substitution were designed, and their potency as G-quadruplexes (G-4) binders were investigated
through docking and molecular dynamics. Molecular docking studies showed that all ligands are
promising candidates for G4 binding and interact with 3SC8 and 5HIX G-4 through noncovalent
interactions such as hydrogen bonding, hydrophobic and pi—pi and pi-alkyl. Out of 50 investigated
candidate NDIs, the ligands 49 and 50 showed the highest binding affinity (49:-11.1 and 50: -9.7
kcal/mol). According to triplicate molecular dynamics simulations, the ligands were stable at the G-4
binding pocket. Notably, the complexes were more stable, with parallel G4 (3SC8) oligonucleotide
reaching stability at 20 ns. The proposed compounds' physicochemical properties, solubility, and
pharmacokinetics were investigated through their ADME using online SWISSADME web-based
software. These results indicate the promising properties of the designed NDIs for further experimental
anticancer studies to support their drug discovery endeavours.

Keywords: Molecular docking. G-quadruplex. Naphthalene diimides. Anticancer ligand. DNA binders
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Ozet

Isirgan otu drneklerinin kiimelenmesi igin rneklerin GC/MS verileri kullanildi. GC/MS spektroskopisi,
temel bilimler ve saglik bilimlerinde siklikla kullanilan, ¢ok bilesenli karigimlarda elementlerin
belirlenmesinde, ileri seviye molekiil yap1 tayininde, kalitatif ve kantitatif ¢alismalar i¢in performansl
ve hizli bir spektroskopik yontemdir. Bu yontemin temeli, gaz kromatografisinde karigimdaki maddeler
birbirinden ayrildiktan sonra iyonlastirarak kiitle spektrometresinde karsimdaki maddelerin kiitlelerine
bagl olarak elementler tayin edilmesine dayanir. Ayrica verilerden 6n isleme yapmadan, spektrumdan
en fazla sayida analitik bilgiyi ¢ikarmak i¢in kullanilan bir yontemdir. Oncelikle drneklerden elde edilen
spektrum verilerine Elbow yontemi uygulanarak kiime sayisi belirlendi. Bu islem sonucunda veriler 3
kiimeye ayrildi. Veriler temel bilesenler analizi (PCA) ile 2 boyuta indirildikten sonra, Hiyerarsik
Kiimeleme (HCA) uygulanarak drneklerin kiimeleri belirlendi. Kiimeleri belirlenen verinin %20’si test
verisi olarak kullanilmak iizere rastgele secildi. Kalan egitim verisi Deep Learning ile egitildi. Egitim
sonrast test verisi kontrol edildi ve dogruluk %100 olarak bulundu. Onerilen yéntem, hizli, ucuz ve én
islem gerektirmeyen avantajlart ile GC/MS orneklerinin  kiimelenmesinde giivenilir sonuglar
vermektedir.

Agglomerative Clustering (Ward Method and Euclidean Distance)
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Figiir. Kiimelere ayrilmis Isirgan otu 6rnekleri.

Anahtar Kelimeler: Kiimeleme, HCA, Derin Ogrenme

133



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

Clustering Stinging Nettle Samples with Unsupervised Learning Methods & Testing the Method
with Deep Learning

Fatih Mehmet Avcu 1", Mustafa Karakaplan ? & Birol Mutlu 3

! Informatics Inénii University
2 Department of Chemistry Inénii University
® Department of Biology Inénii University
*fatihavcu@gmail.com

Abstract

Cluster analysis is one of the multivariate statistical analysis methods that helps to separate units and
variables into similar sub-clusters whose groups are not known precisely. It is frequently used in
chemometric studies. The GC/MS data of the samples were used for clustering of the stinging nettle
samples. GC/MS spectroscopy is a fast and fast spectroscopic method that is frequently used in basic
and health sciences, for the determination of elements in multicomponent mixtures, for advanced
molecular structure determination, and for qualitative and quantitative studies. The basis of this method
is based on the determination of the elements depending on the masses of the substances in the mass
spectrometer by ionizing the substances in the mixture after they are separated from each other in gas
chromatography. It is also a method used to extract the maximum number of analytical information from
the spectrum without preprocessing the data. First of all, the number of clusters was determined by
applying the Elbow method to the spectrum data obtained from the samples. As a result of this process,
it was seen that the data were divided into 3 clusters. After the data were reduced to 2 dimensions with
principal component analysis (PCA), clusters of samples were determined by applying Hierarchical
Clustering (HCA). 20% of the data whose clusters were determined were randomly selected to be used
as test data. The rest of the data was used to train deep learning. Test data was checked after training
and its accuracy was found to be 100%. The proposed method gives reliable results in clustering of
GC/MS samples with its fast, cheap and no pre-processing advantages.

Clustering (Ward Method and Euclidean Distance)
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Figure. Stinging nettle samples separated into clusters.

Keywords: Clustering, HCA, Deep Learning
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Ozet

5-Siilfosalisilik asitin (H3ssa) antimikrobiyal, antimiitajen, antiiilser, antiinflamatuar, antidiyabetik,
antitlimor ve siiperoksit giderici gibi aktiviteye sahiptir. H3ssa ve proton vermis formlar1 (H2ssa-,
Hssa2- ve ssa3-) elektron verici oksijen atomlar1 (-COOH, OH ve —SO3H) ile metal iyonlarina bir, iki,
i¢ veya daha yiiksek disli olarak baglandiklar1 gozlenmistir. Bu ¢alismada 5-siilfosalisilik asitin birinci
sira gecis metal iyonlar1 ile yapilan calismalar incelenmistir. 5-siilfosalisilik asit ile basit metal
kompleksleri, diger organik asit veya bazlar ile proton transfer tuzlari, karigik ligandli metal
kompleskleri sentezlenmis ve biyolojik 6zellikleri incelenmistir. Inceleme sonunda en gok Cu(II) iyonu
ile caligma yapildig1 gozlenmistir. Ancak biyolojik olarak 6zellikleri bilinen diger gruplar ile bu asit
tirevlerinden elde edilecek tuz ve komplekslerinde benzer tiirde aktivite gozlenmesi muhtemeldir.

Biyolojik 6zelliklerin galisilmast literatiire nemli bir katki yapacaktir.

Anahtar Kelimeler: 5-Siilfosalisilik asit, 1. sira metal iyonlar1, metal kompleksleri
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Abstract

5-Sulfosalicylic acid (H3ssa) has antimicrobial, antimutagenic, antiulcer, anti-inflammatory,
antidiabetic, antitumor and superoxide scavenger activity. It has been observed that H3ssa and
protonated forms (H2ssa-, Hssa2- and ssa3-) are bonded to metal ions with electron donating oxygen
atoms (-COOH, OH and -SO3H) as one, two, three or higher gears. In this study, studies with first order
transition metal ions of 5-sulfosalicylic acid were investigated. Simple metal complexes with 5-
sulfosalicylic acid, proton transfer salts with other organic acids or bases, metal complexes with mixed
ligands were synthesized and their biological properties were investigated. At the end of the
examination, it was observed that the most work was done with Cu(ll) ion. However, similar types of
activity are likely to be observed in salts and complexes obtained from these acid derivatives with other
groups whose biological properties are known. The study of biological features will make an important
contribution to the literature.

Keywords: 5-Sulfosalicylic acid, 1st order metal ions, metal complexes
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Ozet

Teknik tekstillerin 6nemli bir alan1 olan antimikrobiyal tekstiller, cesitli hastaliklara neden olan
mikroorganizmalara karsi etkili olan, tekstil iirlinlerine ve insanlara her ne sekilde olursa olsun zarar
veren kimyasal maddeler ile tekstil driinlerinin bir araya getirilmesiyle olusturulan trinlerdir .
Gilintimiizde g¢evreci tekstil hammaddeleri, tekstil endiistrisinde uygulanmaya baslanmis ve kullanilan
malzemeler agisindan dogaya geri kazandirilmis ve dogal boyarmaddelerin kullanimi yeniden giindeme
gelmistir. mikroorganizmalarin neden oldugu olumsuz etkileri azaltmak ve ortadan kaldirmak igin.
Antimikrobiyal tekstil iiriinleri, patojen mikroorganizmalarin bulagmasini 6nlemek, enfeksiyonlari
kontrol altinda tutmak, bakteri ve kiiflerin neden oldugu koku, lekelenme ve renk degisikligini dnlemek
ve kalite kaybin1 6nlemek igin kullanilmaktadir. Son zamanlarda ¢esitli ¢alismalar pamuk, jiit, keten,
yin ve ipek gibi dogal liflerin dogal boyalarla boyandigini bildirmektedir. Dogal boyalar, sentetik
boyalara kiyasla en ¢evre dostu, biyolojik olarak pargalanabilen, daha az toksik ve daha az alerjik
olanlardir . Ceviz kabugundaki juglon (5-hidroksi-1,4-naftaledion) etken maddesi antimikrobiyal
ozellikler gosterir. Juglonun etken maddesini pamuklu kumaslara uygulayarak daha spesifik iiriinler elde
etmek miimkiindiir. Juglon, eski halk ilaglarinda kullanilan biyolojik aktivite gdsteren bitkilerden

(6rnegin ceviz) elde edilen dogal bir iiriindiir ve su anda sitotoksik etkileri ile ilgilenmektedir.

Bu caligmada, pamuklu kumaslar juglon ve juglon metal kompleksleri ile kaplanmustir. Juglon ile
kaplanmis kumaslarin yiizey yapilari, metal kompleksleri SEM/EDX analizi ve ICP-OES. Juglon, metal
kompleksleri ile kaplanmis kumaglarin ve juglon kompleksleri ile kaplanmig tiim bilesiklerin
antimikrobiyal aktivite testleri gram pozitifti; Staphylococcus aureus Rosenbach ATCC-6538, Bacillus
cereus ATCC 7064, gram negatif; Escherichia coli ATCC-8739, Salmonella typhimurium suglari ve
Candida albicans ATCC-90028 mantar tiirlerine karsi da gerceklestirilmistir.

Anahtar Kelimeler: juglon, antimikrobiyal tekstil
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Abstract

Antimicrobial textiles, which are an important area of technical textiles, are the products created by
combining chemical substances and textile products that are effective against microorganisms that cause
various diseases and are harmful to textile products and humans by any means. Nowadays,
environmental textile raw materials, have started to be applied in the textile industry and are recycled to
nature in terms of the materials used, and the use of natural dyestuffs has been brought to the agenda
again. Textile products with antimicrobial properties help to reduce and eliminate the negative effects
caused by microorganisms. Antimicrobial textile products are used to prevent infection of pathogenic
microorganisms, to keep infections under control, to prevent odor, staining, and color change caused by
bacteria and molds, and to prevent quality loss. Recently, various studies have reported that natural
fibers such as cotton, jute, linen, wool and silk are dyed with natural dyes . Natural dyes are the most
environmentally friendly, biodegradable, less toxic, and less allergic compared to synthetic dyes. The
active ingredient of juglone (5-hydroxy-1,4-naphthaledione)in the walnut shell shows antimicrobial
properties. It is possible to obtain more specific products by applying the active ingredient of juglone to
cotton fabrics. Juglone is a natural product obtained from plants (e.g. walnuts) that show biological
activities, used in ancient folk remedies and is currently concerned with its cytotoxic effects.In this
study, cotton fabrics are coated with juglone and juglone metal complexes. Surface structures of fabrics
coated with juglone, metal complexes SEM/EDX analysis and ICP-OES. Antimicrobial activity tests of
fabrics coated with juglone, metal complexes and all the compounds coated with juglone complexes
were gram positive; Staphylococcus aureus Rosenbach ATCC-6538, Bacillus cereus ATCC 7064, gram
negative; and it was also performed against Escherichia coli ATCC-8739, Salmonella typhimurium
strains and Candida albicans ATCC-90028 fungal species.

Keywords: Juglon, antimicrobial textile

138



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress
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Ozet

Bisiklik heterohalkali bilesik olan benzotiyazol ve tiirevleri, antiinflamatuar, antikonviilsan,
antimikrobiyal ve antitiimor gibi farmasotik ozelliklerin yani sira tarim ve malzeme kimyasinda da
birgok uygulama alanina sahiptir. Terapotik ajanlarin gelistirilmesinde anahtar gérevi goren ve birgok
aktiviteye sahip olan benzotiyazoller, organik sentez i¢in uygun bir yapi tasidir. Proton transfer
sistemleri kimyagerler tarafindan farkli yonleriyle incelenmeye devam etmektedir. Proton transfer
tuzlarinda, proton asidik bilesenden bazik bilesene aktarilir. Protik asitlerin protonlari, proton alict
aminler tarafindan transfer edilebilir ve bu da kompleks olusumunda etkili bir iyon ¢iftinin olusumuna
yol agar [1-5].

Bu calismada, 2-aminobenzotiyazoliin (ABT), 2-hidroksibenzoik asit (SA) ve 2-aminobenzen-1,4-
disiilfonik asit (H2ADSA) ile reaksiyonundan (HABT)+(SA)- (1) ve (HABT)+2(DADSA)2-.2H20 (2)
olmak {izere iki yeni proton transfer tuzu sentezlenmistir. Sentezlenen tuzlarin yapilar1 elemental analiz,
spektroskopik (1H ve 13C NMR, IR ve UV) ve tek kristal X-1gin1 ¢alismalari ile aydinlatilmistir. X-1g1n1
analizi, molekdller aras1 hidrojen baglar1 ile 1 i¢in R22(8) ve 2 i¢in R33(10) hidrojen bag1 motiflerinin
olustugunu gdstermistir. Sentezlenen tuzlarin Minimum Inhibitér Konsantrasyonlar1 (MIC),
antibakteriyel (Levofloxacin Cefepime, Vancomycin) ve antifungal (Fluconazole) referans bilesikleri
ile karsilastirilmigtir.
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Abstract

Benzothiazole and its derivatives, which are bicyclic heterocyclic compounds, have many applications
in agriculture and material chemistry as well as pharmaceutical properties such as anti-inflammatory,
anticonvulsant, antimicrobial and antitumor. Benzothiazoles, which act as a key in the development of
therapeutic agents and have many activities, are a suitable building block for organic synthesis. Proton
transfer systems continue to be studied by chemists from different aspects. In proton transfer salts, the
proton is transferred from the acidic component to the basic component. The protons of protic acids can
be transferred by proton acceptor amines, leading to the formation of an effective ion pair in complex
formation [1-5].

In this study, two proton transfer salts, (HABT)+(SA)- (1) and (HABT)+2(DADSA)2-.2H20 (2), were
synthesized from the reaction of 2-aminobenzothiazole (ABT) with 2-hydroxybenzoic acid (SA) and 2-
aminobenzene-1,4-disulfonic acid, respectively. The structures of the synthesized salts were elucidated
by elemental analysis, spectroscopic (1H and 13C NMR, IR and UV) and single crystal X-ray studies.
X-ray analysis showed the formation of hydrogen bond motifs R22(8) for 1 and R33(10) for 2 with
intermolecular hydrogen bonds. Minimum Inhibitory Concentrations (MIC) of synthesized salts were
compared with antibacterial (Levofloxacin Cefepime, Vancomycin) and antifungal (Fluconazole)
reference compounds.
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Ozet

Ar1 kanadi morfolojisinin kanat ¢irpma sonrasinda olusturdugu akis alani ve kuvvet iiretimi iizerindeki
etkilerini daha iyi anlamak i¢in 6nce tek boyutlu ardindan iki boyutlu hesaplamali akiskanlar dinamigi
(HAD) uygulanir. Bu makale ile ar1 kanadi 6lgeginde kanat ¢irpma hareketinin ugus performansi
iizerindeki etkisini, gercek ar1 kanadindan esinlenerek bir ar1 kanadi modelinin simiilasyonu ile
aragtirllmaktadir. Ar1 kanadi kesiti, TEM mikroskobu kullanilarak belirlenmistir. Ar1 kanadinin
modelleme sonrasinda aerodinamik performans {iizerindeki etkisini belirlemek icin literatiirdeki
caligmalar ile karsilastirilmistir. Her bir kanat kesitini ¢evreleyen akis alan1 ve ortaya ¢ikan kuvvetler,
belirli ugus hizi araliginda HAD kullanilarak ¢dziimlenir. Yukar1 vurug sirasinda ¢ok daha kisa iz
yapisina sahipken, asagi vurus sirasinda, vurus boyunca dokiilen sayisiz, daha kii¢iik yapilar olusturur.
Gergek bir ar1 kanadi kesiti kullanarak aerodinamik ¢alismamizi sunuyoruz ve kanat oluklarimin belirli

bir kinematik seti i¢in 6n kenar girdap olusum frekansini arttirdigini gosteriyoruz.
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Abstract

In order to better understand the effects of bee wing morphology on the flow field and force production
after flapping, one-dimensional and then two-dimensional computational fluid dynamics (CFD) is
applied first. In this article, the effect of flapping movement on flight performance on the scale of bee
wings is investigated by simulating a bee wing model inspired by the real bee wing. Deciphering the
effect of flapping movement on flight performance on the scale the bee wing. TEM microscopy was
used to determine the cross section of the bee wing. In order to determine the effect of bee wing on
aerodynamic performance after modeling, it was compared studies in the literature. The flow field
surrounding each wing section and the resulting forces are using CFD in a certain range of flight speeds.
It has a much shorter trail structure during the upstroke, while during the downstroke, it forms numerous,
smaller structures that spill out throughout the stroke. We present our study of aerodynamics using a
real cross-section of a bee wing and show that wing decays increase the leading-edge vortex formation
frequency for a given set of kinematics.

Keywords: stroke amplitude, unsteady mechanisms, wingbeat kinematics, CFD

142



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

4,4'-(Etan-1,2-diyl)bis(piridin-1-ium)pirazin-2,3-dikarboksilat ve Cu(l1) Kompleksinin Sentezi
ve Karakterizasyonu

Seher Kaya *, Nurgiin Biiyiikkidan *, Halil llkimen * & Musa Sari 2

! Kimya Béliimii Kiitahya Dumlupinar Universitesi
2 Fizik Egitimi Boliimii Gazi Universitesi
*seherkaya9999@hotmail.com

Ozet

Spesifik fiziko-kimyasal ozelliklere sahip sonsuz koordinasyon polimer pargaciklari (ICP'ler) ilgi
cekmeye devam etmektedir. Polimerik bilesikler, molekiiler manyetizma alaninda 6nemli bir rol
oynarlar ayn1 zamanda malzeme biliminde de ilging uygulama alanlarina sahiplerdir. Cok boyutlu
coordinasyon polimerlerinin iiretimi i¢in en popiiler olanlardan biri pirazin-2,3-dikarboksilik asit olan
dikarboksilik asitlerdir [1]. Pirazin-2,3- karboksilik asitler (PDA), yapisinda iki karboksilik asit grubu
ve pirazin halkasinda iki azot atomu bulunduran organik asitlerdir [2]. PDA, farkli koordinasyon
Ozelliklerine sahip olup igerdigi verici atomlari ile bir disli, iki disli, G¢ digli koprii ligandi ve dort disli
koprii ligandi olarak metal atomlaria koordine olabilir. PDA ligandi, iki veya daha fazla metal atomu

arasinda koprii ligandi olarak davranmayi tercih ettiginden genelde sentezlenen komplekslerin ¢ogu
poliniikleerdir [3-6].

Bu caligmada 4,4'-(etan-1,2-diyl)bis(piridin-1-ium)pirazin-2,3-dikarboksilat (1) ve Cu(ll) kompleksi
sentezlenmistir. Sentezlenen proton transfer tuzunun (1) yapisi elemental analiz, 1H ve 13C NMR, FTIR
ve UV-Vis spektrumlari ile aydinlatilmigtir. Kompleks ise elemental analiz, FTIR, UV-Vis, manyetik

moment 6l¢iimleri ve tek kristal X-151n1 analizi ile karakterize edilmistir.
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Abstract

Infinite coordination polymer particles (ICPs) with specific physico-chemical properties continue to
attract attention.Polymeric compounds play an important role in the field of molecular magnetism and
also have interesting applications in materials science. Dicarboxylic acids, one of the most popular for
the production of multidimensional coordination polymers, are pyrazine-2,3-dicarboxylic acid [1].
Pyrazine-2,3-dicarboxylic acids are organic acids that contain two carboxylic acid groups and two
nitrogen atoms in the pyrazine ring [2]. PDA has different coordination properties and can coordinate
to metal atoms as a monodendate, bidendate, tridendate bridging and tetradendate bridging ligand with
the donor atoms it contains. Since the PDA ligand prefers to act as a bridging ligand between two or
more metal atoms, in general most of the synthesized complexes are polynuclear [3-6].

In this study, 4,4'-(etan-1,2-diyl)bis(piridin-1-ium)pirazin-2,3-dikarboksilat and Cu(ll) complex were
synthesized. The structure of the synthesized proton transfer salt (1) was elucidated by elemental
analysis, 1H and 13C NMR, FTIR and UV-Vis spectra. The complex was characterized by elemental
analysis, FTIR, UV-Vis, magnetic moment measurements and single crystal X-ray analysis.
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Ozet

Kiiciik molekiillii organik fotovoltaik cihazlarda organik katmani olusturan molekiillerin tasarimi, enerji
verimliligini artirmada bilyiik rol oynar. Organik katmanlardaki molekiiller tasarlanirken, molekiil
boyunca yiik tasima kapasitesini artiran etkiler arastirilir. Bu nedenle molekiiler yapilar ile fotovoltaik
Ozellikler arasindaki iliskinin organik sentez asamasindan 6nce kurulabilmesi olduk¢a Onemlidir.
Bilgisayar destekli hesaplamalar ile tasarlanan molekiillerin tasidiklar1 potansiyel 6zellikler
ongoriilebilir [1]. Organik giines pilleri (OGP) diigikk maliyeti, yar1 seffafligi, esnekligi ve hafif
olmasindan dolay1 silikon igeren giines pillerine en iyi alternatiflerdendir [2]. Organik giines pillerinde
fulleren tiirevlerinin akseptor olarak kullanim1 oldukga yaygindir. Ancak fullerenlerin goriiniir bolgede
zay1f absorsiyon gistermesi, enerji seviyelerinin ayarlanamamasi ve sabit olmayan morfolojisi organik
giines pillerinin gelismesini engellemektedir. OGP aragtirmalarini ileri tagimak ig¢in, fullerensiz

akseptorlere olan ilgi artmis ve bu yondeki aragtirmalar ivme kazanmigtir.

Tiyeno[3,2-b]tiyofen bilesikleri yiiksek kimyasal ve termal kararliliga sahip, kolay modifiye edilebilen
ve elektronca zengin olmalari nedeniyle fullerensiz akseptorlere alternatif olarak goriilmektedir [3]. Bu
calismada, tiyeno[3,2-b]tiyofen tabanli bazi1 akseptor sistemlerin organik giines pillerinde yari iletken
malzemeler olarak kullanim potansiyelleri teorik yontemlerle incelenmistir. Tasarlanan molekiillerin
incelenmesinde,yogunluk fonksiyon teorisi (DFT) tercih edilmistir. Kimyasal hesaplamalarda B3LYP
korelasyonu ve 6-31G(d,p) polarize temel seti kullanilmigtir [4][5]. Yiiriitiilen bu hesaplamalar sonucu
elde edilen bant esik enerjisi degerleri baz alinarak, bu bilesiklerin sentezlenmesi durumunda elde

edilmesi muhtemel sonuglar ortaya konulmustur.
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Abstract

In small-molecule organic photovoltaic devices, the design of the molecules that make up the organic
layer plays a major role in increasing energy efficiency. When designing molecules in organic layers,
effects that increase the charge carrying capacity throughout the molecule are investigated. For this
reason, it is considerably significant to establish the relationship between molecular structures and
photovoltaic properties before the organic synthesis step. The potential properties of molecules designed
with computer-aided calculations can be predicted [1]. Organic solar cells (OSC) are among the best
alternatives to silicon-containing solar cells due to their low cost, translucency, flexibility, and
lightweight [2]. Fullerene derivatives have widespread uses as acceptors in OSC. However, the weak
absorption of fullerenes in the visible region, the inability to adjust their energy levels, and their unstable
morphology prevent the development of organic solar cells. To advance OSC research, interest in
fullerene-free acceptors has increased and research in this direction has gained momentum.

Thieno[3,2-b]thiophene (TT) compounds are seen as an alternative to fullerene-free acceptors because
they have high chemical and thermal stability, can be easily modified, and are electron-rich[3]. In this
study, the use potentials of some TT-based acceptor systems as semiconductor materials in organic solar
cells was investigated by theoretical methods. Density function theory (DFT) method was preferred in
the examination of the designed molecules. B3LYP correlation and 6-31G(d,p) polarized basis set were
used in chemical calculations [4][5]. Based on the band gap energy values obtained from the
calculations, the possible results of the synthesis of these compounds have been revealed.
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Ozet

Ftalosiyaninler, dort izoindol biriminin birlesmesiyle meydana gelen makrosiklik bilesiklerdir.
Delokalize 18-m elektronuna sahip bu bilesiklerin termal, fiziksel ve kimyasal kararliliklar1 oldukga
yiiksektir. Boya olarak siklikla kullanilan ftalosiyaninler, fotodinamik terapi, floresan ve kimyasal
sensorler, optik, yari iletken malzemeler, giines pilleri gibi bir ¢ok alanda da kullanilmaktadir. Ayrica,

biyolojik aktivitelerinin incelendigi bir¢ok ¢alisma rapor edilmistir [1,2].

Kinolin tiirevleri, ¢cok gesitli biyolojik aktiviteler gosteren ve farmakolojik olarak degerli heterosiklik
bilesiklerdir. Ayrica bu bilesikler, optik dzellikleri nedeniyle malzeme kimyasinda da énemli bir yere
sahiptir. Tetrazol ve kinolin heteroaromatik halkalarmin kaynagmis yapisinin farmakolojik 6zellikleri
gelistirdigi de tespit edilmistir [3].

Bu ¢alismada, periferal pozisyonlarda tetrazolo[1,5-a]kinolin siibstitiientlerine sahip metal igeren bazi
simetrik fitalosiyanin bilesikleri sentezlendi ve yapilar1 aydinlatildi. Daha sonra, elde edilen son {iriinler
optik ve elektrokimyasal olarak karakterize edildi.

Kaynaklar

[1] Yildiz, B., Giizel, E., Akyiiz, D., Arslan, B. S., Koca, A., Sener, M. K., 2019,. “Unsymmetrically
pyrazole-3-carboxylic acid substituted phthalocyanine-based photoanodes for use in water splitting
photoelectrochemical and dye-sensitized solar cells. Solar Energy, 191, 654-662.

[2] Giinsel, A., Kobyaoglu, A., Bilgicli, A. T., Tiiziin, B., Tosun, B., Arabaci, G., Yarasir, M. N., 2020,.
“Novel biologically active metallophthalocyanines as promising antioxidant-antibacterial agents:
Synthesis, characterization and computational properties”, J. Mol. Struct., 1200, 127127.

[3] Arslan, B. S., Derin, Y., Misir, B. A, Kaya, S., Sisman, 1., Tutar, A., Nebioglu, M., 2022,. “Effect
of electron donors on the photophysical and theoretical properties of BODIPY dyes based on tetrazolo
[1, 5-a] quinoline™, J. Mol. Struct., 1267, 133608.
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Synthesis, Optical and Electrochemical Properties of Guinoline Substituted Phthalocyanines
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Abstract

Phthalocyanines are macrocyclic compounds formed by four coupled isoindole moieties. The thermal,
physical and chemical stability of these compounds with delocalized 18-n electrons is quite high.
Phthalocyanines, which are frequently used as dyes, are also used in many fields such as photodynamic
therapy, fluorescent and chemical sensors, optics, semiconductor materials, solar cells. In addition,
many studies examining the biological activities of these compounds have been reported [1, 2].

Quinoline derivatives are pharmacologically valuable heterocyclic compounds with a wide range of
biological activities. In addition, these compounds have an important place in materials chemistry due
to their optical properties. It has also been determined that the fused structure of tetrazole and quinoline
heteroaromatic rings improves pharmacological properties [3].

In this study, some metal containing symmetrical phthalocyanine compounds with tetrazolo[1,5-
aJquinoline substituents in peripheral positions were synthesized and their structures were elucidated.
Afterwards, the obtained final products were optically and electrochemically characterized.
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pyrazole-3-carboxylic acid substituted phthalocyanine-based photoanodes for use in water splitting
photoelectrochemical and dye-sensitized solar cells. Solar Energy, 191, 654-662.

[2] Giinsel, A., Kobyaoglu, A., Bilgicli, A. T., Tiiziin, B., Tosun, B., Arabaci, G., Yarasir, M. N., 2020,.
“Novel biologically active metallophthalocyanines as promising antioxidant-antibacterial agents:
Synthesis, characterization and computational properties”, J. Mol. Struct., 1200, 127127.

[3] Arslan, B. S., Derin, Y., Misir, B. A, Kaya, S., Sisman, 1., Tutar, A., Nebioglu, M., 2022,. “Effect
of electron donors on the photophysical and theoretical properties of BODIPY dyes based on tetrazolo
[1, 5-a] quinoline”, J. Mol. Struct., 1267, 133608.
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1,2-Bis(piridin-4-il)etan ve 2-Amino-benzen-1,4-disiilfonik Asitten Tiiretilen Proton Transfer
Tuzunun Co(II) ve Ni(II) Komplekslerinin Sentezi ve Yapisal Calismalari

Seda Bozyel ", Nurgiin Biiyiikkidan * & Halil llkimen *
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*sedabzyl@gmail.com

Ozet

Polikarboksilatlar, anyonik baglayicilar olarak koordinasyon polimerlerinin olusumunda kullanilan en
onemli ligandlardandir. Farkli yapilarin olusumunda kullanilan diger ligandlar ise azot igeren
molekiillerdir [1]. 1,2-bis(4—piridil)etan (BPE) ligandi, birgok sistemde koprii ligandi olarak yer alir.
Cok disli ligandlar ve BPE gibi esnek ligandlar kullanilarak ilging MOF’lar (Metal Organik Framework)
olusturulabilir [2]. Dinamik ve esnek koordinasyon bilesikleri, dis uyaranlara tepki olarak yapilarim

degistirebildikleri icin ¢ok sayida sensor ve sistemin olusturulmasinda 6nemli role sahiptirler [3].

Bu caligmada, proton transfer tuzu (H2BPE)2+(ADSA)2- (D) ile Co(ll)
[Co(OH)2(BPE)2(H20)2].H2DADSA.BPE (2) ve [Ni2(BPE)2(H20)8]. (DADSA)2. 2H20 (3)
kompleksleri sentezlenmistir. Tuzun yapist elemental ve spektral (1IH NMR, 13C NMR, IR ve UV)
yontemlerle komplekslerin yapilari ise elemental ve spektral (IR ve UV) yontemlere ilave olarak tek

kristal X-1s1n1 analizi ve manyetik moment 6l¢iimleri ile belirlenmistir.

Anahtar Kelimeler: Polikarboksilatlar, Proton transfer tuzu, X-ray, NMR, UV, IR
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Derived from 1,2-Bis(pyridin-4-yl)ethane and 2-Amino-benzene-1,4-disulfonic Acid
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Abstract

Polycarboxylates are the most important ligands used in the formation of coordination polymers as
anionic binders. Other ligands used in the formation of different structures are nitrogen-containing
molecules [1]. The 1,2-bis(4—pyridyl)ethane (BPE) ligand takes place as a bridging ligand in many
systems. Interesting MOFs (Metal Organic Framework) can be created using polydentate ligands and
flexible ligands such as BPE [2]. Dynamic and flexible coordination compounds play an important role
in the creation of many sensors and systems, as they can change their structure in response to external
stimuli [3].

In this study, the proton transfer salt (H2BPE)2+(ADSA)2- (1) and its Co(ll)
[Co(OH)2(BPE)2(H20)2].H2DADSA.BPE (2) and [Ni2 (BPE)2(H20)8].(DADSA)2. 2H20 (3)
complexes were synthesized. The structure of the salt was determined by elemental and spectral (1H
NMR, 13C NMR, IR and UV) methods, and the structures of the complexes were determined by single
crystal X-ray analysis and magnetic moment measurements in addition to elemental and spectral (IR
and UV) methods.

Keywords: Polycarboxylates, Proton transfer salt, X-ray, NMR, UV, IR
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1,2-Bis(piridin-4-yl)etan Koprii-Ligandi ile Co(IT) ve Cu(ll) Koordinasyon Komplekslerinin
Sentezi, Karakterizasyonu ve Antimikrobiyal Aktivite Calismalari
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Ozet

Piridin-2,6-dikarboksilik asit (H2PDC) 6nemli bir karboksilat tiirevidir ve koordinasyon bilesiklerinin
sentezinde biiyiik ilgi gérmektedir. Piridindikarboksilik asitler yiiksek boyutlu yapilar olusturmak icin
¢ok yonlii koordinasyon motifleri gosteren farkli ligandlardir [1]. Vitamin ve antelmintiklerin 6nemli
bilesenleri olan piridinkarboksilik asitler ve bunlarin tiirevlerinden elde edilen metal komplekslerinin

potansiyel antimikrobiyal ajanlar olarak hareket edebilecegi bildirilmistir [2].

Bu calismada, 4,4'-(etan-1,2-di-il)bis(piridin-1-ium)piridin-2,6-dikarboksilat (1) [3] tuzu ile onun
[Cu6(PDC)6(BPE)3(H20)4].3H20 (2) [3], [Cu2(PDC)2(BPE)(H20)2].H20 (3) [3] e
{[Co(BPE)(H20)4]1}n[Co(DPC)2].2H20 (4) kompleksleri sentezlenmistir.

Sentezlenen bilesiklerin yapilarinin aydinlatilmasi i¢in gesitli spektroskopik yontemler ve kompleksler
icin ayrica tek kristal X-1511 analizi kullanilmistir. Bilesiklerin (1—4) antimikrobiyal degerlendirmesi
Bacillus subtilis, Listeria monocytogenes, (ATCC 7644), Enterococcus faecalis (ATCC 29212) (Gram
pozitif), Staphylococcus aureus (NRRL B-767), Escherichia coli (ATCC 25922) (Gram negatif),
Pseudomonas aeruginosa (ATCC 27853) ve Candida albicans (F89) (maya) mikroorganizmalarina

kars1 test edilmistir.

Bu calisma, Kiitahya Dumlupmar Universitesi Bilimsel Arastirma Projeleri Komisyon’unca, 2021/42
numarali proje olarak desteklenmektedir. Katkilarindan dolayr Kiitahya Dumlupinar Universitesi

Bilimsel Arastirma Projeleri Komisyonu’na tesekkiir ederiz.

Anahtar Kelimeler: X-Ray, Antimikrobiyal Aktivite, Metal Kompleksi, spektroskopik yontemler
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Synthesis, Characterization and Antimicrobial Activity Studies of 1,2-Bis(pyridin-4-yl)ethane
Bridge-Ligand and its Co(ll) and Cu(ll) Coordination Complexes
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Abstract

Pyridine-2,6-dicarboxylic acid (H2PDC) is an important carboxylate derivative and is of great interest
in the synthesis of coordination compounds. Pyridinedicarboxylic acids are different ligands that display
versatile coordination motifs to form high-dimensional structures [1]. It has been reported that metal
complexes obtained from pyridinecarboxylic acids and their derivatives, which are important
components of vitamins and anthelmintics, can act as potential antimicrobial agents [2].

In this study, 4,4'-(ethane-1,2-di-yl)bis(pyridin-1-ium)pyridine-2,6-dicarboxylate (1) [3] salt and its
[Cu6(PDC)6(BPE)3(H20)4].3H20 (2) [3], [Cu2(PDC)2(BPE)(H20)2].H20 (3) [3] and
{[Co(BPE)(H20)4]}n[Co(DPC)2].2H20 (4) complexes were synthesized.

Various spectroscopic methods were used to elucidate the structures of the synthesized compounds and
also single crystal X-ray analysis for complexes. Antimicrobial evaluation of compounds (1-4) tested
against microorganisms Bacillus subtilis, Listeria monocytogenes, (ATCC 7644), Enterococcus faecalis
(ATCC 29212) (Gram positive), Staphylococcus aureus (NRRL B-767), Escherichia coli (ATCC 25922)
(Gram negative), Pseudomonas aeruginosa (ATCC 27853) ve Candida albicans (F89) (yeast).

This study is supported by the Kiitahya Dumlupmar University Scientific Research Projects
Commission as project number 2021/42. We would like to thank Kiitahya Dumlupinar University
Scientific Research Projects Commission for their contributions.

Keywords: X-Ray, Antimicrobial Activity, Metal Complex, spectroscopic methods
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Kinazolin Tiirevlerinin Kimyasal Ozellikleri, Sentez Yontemleri ve Biyolojik Aktivite
Potansiyelleri
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Ozet

Alt1 tyeli heterosiklik bilesiklerin 6nemli bir sinifin1 olusturan kinazolinler; farmasotik kimya
alanindaki genis uygulama alan1 nedeniyle biiyiik ilgi gérmektedir. Kinazolin halka yapisi, fizyolojik
oneme sahip ve farmasdtik ajan olarak kullanilabilecek molekiillerin sentezi i¢in énemli bir yap1 tasi
olarak goriilmektedir. Tibbi alandaki 6nemi nedeniyle giiniimiize dek bir¢ok farkli sentetik kinazolin
tiirevi sentezlenmis ve bu alandaki calismalar artarak devam etmektedir. Kinazolin bilesiklerinin
antimikrobiyal, antikonviilsan, anti-inflamatuar, anti-HIV, antifungal, antitimor, antibakteriyel ve
antidiyabetik gibi genis bir spektrumda biyolojik aktiviteleri bulunmaktadir.

Bu calismada kinazolin bilesiklerinin ¢esitli 6zellikleri, literatiirde bulunan sentez yoOntemleri ve
biyolojik aktivite ¢caligmalar1 derlenerek bu alanda galigacak arastirmacilar i¢in bir kaynak olusturulmasi

amaglanmistir.

Anahtar Kelimeler: Heterosiklik, Kinazolin, Sentez, Biyolojik Aktivite
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Chemical Properties, Synthesis Methods and Biological Activity Potentials of Quinazoline
Derivatives

Goniil Yildiz *”, Rahmi Kasimogullar1 * & Samet Mert 12

'Chemistry Department, Kutahya Dumlupinar University
?Laboratory Technology Program, Kutahya Dumlupinar University
*gonul.yildiz@dpu.edu.tr

Abstract

Quinazolines, which constitute an important class of six-membered heterocyclic compounds, are of great
interest due to their wide application in the field of pharmaceutical chemistry. The quinazoline ring
structure is seen as an important building block for the synthesis of molecules that have physiological
importance and can be used as pharmaceutical agents. Due to its importance in the medical field, many
different synthetic quinazoline derivatives have been synthesized until today and studies in this field are
increasingly continuing. Quinazoline compounds have a wide spectrum of biological activities such as
antimicrobial, anticonvulsant, anti-inflammatory, anti-HIV, antifungal, antitumor, antibacterial and
antidiabetic.

In this study, it is aimed to create a resource for researchers who will work in this field by compiling
various properties of quinazoline compounds, synthetic methods in the literature and biological activity
studies.

Keywords: Heterocyclic, Quinazoline, Synthesis, Biological Activity
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Denetimli Makine Ogrenmesi ile Su Orneklerinin Siniflandirilmasi

Fatih Mehmet Avcu
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Ozet

Su, insan varli1 i¢in vazgecilmez bir kaynaktir. Aslinda, insan viicudunun %60'indan fazlasi sudan
olusur. Diinya yiizeyinin yaklagik iicte ikisi su ile kaplidir. Ancak bu su miktarinin ise yine yaklasik
%?3liik bir kismi igilebilir sulardan olusmaktadir. Hayat i¢in en gerekli bilesik sudur. Kentlesmenin hizla
artmas1, sanayinin ilerlemesi ve diinya niifusunun hizh artis1 suyu daha zaruri hale getirmistir. Ozellikle
sanayinin az olan tatli su kaynaklarini kirletmesi suyu daha dnemli hale getirmistir. Bu ¢alismamizda
Kaliforniya Universitesin Makine Ogrenme Deposu web sitesinden[1] elde ettigimiz 3276 su drnegini
kullandik. Calisma, makine O6grenimi tekniklerini kullanarak su kalitesi tahmini uygulayacagiz.
Siiflandirma islemi kimyada siklikla kullanilmaktadir. Ama siniflandirma iglemleri eger sisteme yeni
bir parametre eklenmis yada ¢ikarilmis ise tekrarlanmalidir. Eklenen her 6zellik (ph, sertlik, iletkenlik
gibi) siniflandirmay1 degistirecektir. Bu teknikte modelimiz suyun i¢ilmesinin giivenli olup olmadigim
Ph degeri, iletkenlik, sertlik, suda ¢oziinmiis kati miktari, kloraminler, siilfat, bulaniklik gibi bazi
parametreleri kullanarak tahmin etmektedir. Calismamizda Lojik Regresyon, K-En yakin Komsu,
Rastgele Orman, Naive Bayes ve Destek Vektér Makinalarr algoritmalari kullanilmigtir. Yapilan

caligmada Rastgele orman algoritmasinin daha iyi sonug vermistir.

LogisticRegression

KMeighborsClassifier

RandomForestClassifier

Model Adi

GaussianMB

oo o1 oz 03 04 05 06 o7 o8
Model Bagar Orani

Figiir. Algoritma Sonuglar
[1] http://archive.ics.uci.edu/ml/datasets/Water+Quality+Prediction#

Anahtar Kelimeler: Siniflandirma, Lojik Regresyon, K-En Yakin Komsu, Rastgele Orman, Naive
Bayes, SVC
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Abstract

Water is an essential resource for human beings. More than 60% of the human body consists of water.
About two-thirds of the Earth's surface is covered with water. However, about 3% of this amount of
water consists of potable water. The most essential compound for life is water. The rapid increase in
urbanization, the progress of industry and the rapid increase in the world population have made water
more essential. In particular, the industry's polluting the limited fresh water resources has made water
more important. In this study, we used 3276 water samples obtained from the University of California
Machine Learning Repository website[1]. The classification process is frequently used in the field of
chemistry. But the classification processes should be repeated if a new parameter is added or removed
from the system. Because each added or deleted feature (such as pH, hardness, conductivity) will change
the classification. The model developed with the data we have estimates whether the water is safe to
drink by using some parameters such as pH value, conductivity, hardness, amount of dissolved solids in
water, chloramines, sulfate, turbidity. In our study, Logic Regression, K-Nearest Neighbor, Random
Forest, Naive Bayes and Support Vector Machines algorithms were used. In the study, it was seen that
the Random forest algorithm gave better results.

LogisticRegression

KMeighborsClassifier

RandomForestClassifier

Model Adi

oo o1 oz 03 04 05 06 o7 o8
Model Bagar Orani

Figure. Algorithm Results
[1] http://archive.ics.uci.edu/ml/datasets/Water+Quality+Prediction#

Keywords: Classification, Logic Regression, K-Nearest Neighbor, Random Forest, Naive Bayes, SVC
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Immiinoterapi ilac1 Olan Nivolumab’ in Kursun Kalem Elektrot Kullanarak Elektrokimyasal
Davramslar ve Miktar Tayini icin Tek Kullanimhik Sensor Gelistirilmesi
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Ozet

Bu ¢alisma, kanser tedavisinde kullanilan hedefe dayali ve monoklonal antikor olan Nivolumab (NI1VO)
ilag etken maddesinin kursun kalem elektrot ile Diferansiyel puls voltametri (DPV) teknigini
kullanilarak basit, hizli, duyarli bir elektrokimyasal biyo algilama sensorii gelistirilmistir. Aragtirmada
kullanilan ¢alisma elektrodu olan PGE + 1.4 V /60 s fosfat (PBS pH 3.0) destek elektrolit ortaminda
elektrokimyasal olarak aktive edilip DPV parametreleri karakterize edilmistir. NIVO’nun
elektrokimyasal ozellikleri ve miktar tayini doniisiimlii voltametri (CV) ve DPV, PGE yiizey
karakterizasyonunu Elektro impedans spektrometri (EIS) ve CV teknikleri kullanilarak incelenmistir.
DPV teknigiyle alinan dl¢timlerde kursun kalem elektrot yiizeyinde (pH 3.0) igerisinde 0.3 V /90 s ile
potansiyel uygulanarak NIVO biriktirilmistir. NIVO, + 0.88 V (vs. Ag/AgCl) gerilim degerinde
analitiksel olarak belirlenen iyi bir sinyal vermistir. Gelistirilen biyosensor ile PBS (pH 3.0) ortaminda
0.5-3.5 puM derisim araliginda dogrusal bir yamt verdigi vermistir (Sekil 1). Onerilen yeni prosediir
NiVO’nun ilag sekillerine basarili bir sekilde uygulanmustir.
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Sekil 1. (A) NIVO'nun farkli derisimlerde kaydedilen PBS tamponu (pH 3.0) igerisinde kaydedilen
voltomogramlart DPV degiskenleri: gerilim adimi, 0.02 V; modulasyon genligi,0.08V; modulasyon
zaman1,0.04 s;zaman aralig,0.4 s. (B): ip/C NIVO kalibrasyon egrisi. (+0.6 V, 240 s, 600 rpm
karigtirma hiz1) 6l¢iim; fosfat (pH=3.0)icerisinde (+0.0 V)- (+1.3 V) araliginda

Tesekkiir: Bu ¢alisma Dicle Universitesi Bilimsel Arastirma ve Projeler Kurulu (DUBAP) tarafindan
FBE.21.012 no'lu proje ile desteklenmigstir: Desteginiz icin tesekkiir ederiz

Anahtar Kelimeler: Kanser, Nivolumab, voltametri, kursun kalem elektrot
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Abstract

In this study, a simple, fast, sensitive electrochemical biosensing sensor of Nivolumab (NIVO), a
targeted monoclonal antibody used in cancer treatment, was developed using differential pulse
voltammetry (DPV) technique with PG electrode. The working electrode used in the study, pencil
graphite electrode + 1.4 V /60 s phosphate (PBS pH 3.0), was electrochemically activated in a supporting
electrolyte medium and DPV parameters were characterized. The electrochemical properties of NIVO
were investigated by Cyclic voltammetry (CV) and determination by DPV, and pencil graphite electrode
surface characterization by Electro impedance spectrometry and CV techniques. In the measurements
taken by DPV technique, NIVO was deposited on the pencil graphite electrode surface (pH 3.0) by
applying a potential of 0.3 V /90 s. NIVVO gave an analytically determined signal at a potential value of
+0.88 V (vs. Ag/AgCl). The developed biosensor showed a linear response in the concentration range
of 0.5-3.5 uM in PBS (pH 3.0) (Figure 1). The proposed new procedure was successfully applied to the
drug forms of NIVO
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Figure 1. (A) Voltomograms of NIVO in PBS buffer (pH 3.0) recorded at different concentrations DPV
variables: voltage step, 0.02 V; modulation amplitude, 0. 08V; modulation time,0.04 s; time interval,0.4
S. (B): ip/C NIVO calibration curve. (+0.6 V, 240 s, 600 rpm stirring speed) measurement in the range
(+0.0 V) -(+1.3 V) in phosphate (pH=3.0).

Acknowledgments: This study was supported by Dicle University Scientific Research and Projects
Board (DUBAP) with Project No: FBE.21.012. Thank you for your support

Keywords: Cancer, Nivolumab, voltammetry, pencil graphite electrode
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Ozet

Glinlimiizde ila¢ adaylar1 arasinda Ferrosen ve tiirevlerinin yer almasinin nedeni, Ferrosen igeren
ilaglarin, ilag listelerinde yer almasidir. Ciinkii antikanser, antibakteriyel, antifungal, antimalarya veya
antiparazitik gibi alanlardaki ilaglarda Ferrosen tiirevlerinin yer almasi, bu tiir tiirevlerin ¢esitlenmesi
iizerine aragtirmalarin yayginlasmasim saglamaktadir. Oyle ki, Ferrosen igeren ilaglarin bazilarmin etki
mekanizmalar1 dahi bir dereceye kadar aydinlatilabilmistir. Yapilan arastirmalar incelendiginde
Ferrosen’in tibbi olarak toksik bir madde olmadig1 ifade edilmektedir. Bu nedenle son yillarda 6zellikle
¢ok modelli hedefleme i¢in multimetalik ferrosen igeren kompleksler iizerine ilginin arttig1 ve bununla

beraber aragtirma sayilarinda da énemli artislarin oldugu goriilmektedir.

Sunulan bu ¢alismamuz, iki farkli adimda ferrosen tiirevlerinin sentezini icermektedir. {1k énce, Ferrosen
iceren Schiff bazlar1 (Fc-3A2N, vFc-3A2N) katilma ve ayrilma tepkimesine gore sentezlenmistir. Daha
sonra, Ferrosen i¢eren bu Schiff bazlarinin Co(IIT) kompleksleri kalip metoduna gore sentezlenmistir.
Her iki adimda sentezlenen molekiiller yeni olup detayli bir karakterizasyon yapilarak uygun yapilar
onerilmistir. Sentezlenen Schiff bazlarinin yapilar1 FT-IR, 1H-NMR, UV-GB spektrumlari ve element
analizleri ile aydinlatilmistir. Multimetalik ferrosen’e model olan ferrosen tiirevli Co(IlI)
komplekslerinin yapilarinin 6nerilmesi FTIR, UV-GB spektrumlari, iletkenlik, magnetik duyarlilik

6lciimleri, elektron spin rezonans ve element analizlerinden faydalanarak yapilmistir.

Ferrosen tiirevli liganda ait FT-IR spektrumlarinda g6zlenen yaklasik 1630 cm-1 dek piklerin ortaya
¢ikigt Schiff bazinin olustuguna dair énemli bir delil olarak degerlendirilmistir. Bu degerlendirmenin
ardindan, diger karakterizasyonlar yapilmustir. Iki cekirdekli Co(IIl) komplekslerine ait M:L oraninin
1:1 oldugu iletkenlik Sl¢iimlerinden, komplekslerin kristal suya sahip olabilecegi ise element analizleri
sonucuna gore karar verilmistir. Sentezlenen komplekslerin DNA iizerine etkisi UV-GB ile

incelenmistir.

Anahtar Kelimeler: Schiff bazi, Ferrosen, ¢ift ¢cekirdek
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Abstract

The reason why Ferrocene and its derivatives are among the drug candidates today is that Ferrocene-
containing drugs are included in the drug lists. Because of the presence of Ferrocene derivatives in drugs
such as anticancer, antibacterial, antifungal, antimalarial or antiparasitic, researches on the
diversification of such derivatives become widespread. Action mechanisms of some of the drugs
containing Ferrocene have been elucidated to some extent. When the researches are examined, it is stated
that Ferrocene is not a medically toxic substance. Thus, recently, it is seen that there has been an increase
in interest on complexes containing multimetallic ferrocene, especially for multimodal targeting, in the
number of researches.Our study includes the synthesis of ferrocene derivatives in two different steps.
First, Schiff bases containing Ferrocene (Fc-3A2N, vFc-3A2N) were synthesized according to the
addition and separation reaction. Then, Co(l11) complexes of these Schiff bases containing Ferrocene
were synthesized according to the template method. The molecules synthesized in both steps are new
and suitable structures, they have been proposed by performing a detailed characterization. The
structures of the synthesized Schiff bases were elucidated by FT-IR, 1H-NMR, UV-GB spectra and
elemental analysis. The structures of ferrocene-derived Co(lll) complexes, which are models for
multimetallic ferrocene, are proposed by using FTIR, UV-GB spectra, conductivity, magnetic
susceptibility measurements, electron spin resonance and elemental analysis. The appearance of peaks
up to about 1630 cm-1 observed in the FT-IR spectra of the ferrocene-derived ligand was evaluated as
an important evidence for the formation of Schiff base. Following this evaluation, other
characterizations were made. It was decided from the conductivity measurements that the M:L ratio of
the two-core Co(l11) complexes was 1:1, and that the complexes could have crystal water according to
the results of the element analysis. The effect of the synthesized complexes on DNA was investigated
by UV-GB.

Keywords: Schiffbase, Ferrocene, double core
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Ozet

Kinazolin ve tiirevlerinin bir¢ok terapotik 6zellige sahip oldugu bildirilmektedir [1,2]. Kinazolin igeren
cesitli bilesikler, belirli tiimor tiirlerinin tedavisinde kemoterapétik ajanlar olarak kabul edilmistir [3].
Ek olarak, stibstitiie bir¢ok kinazolin tlirevinin metal kompleksleri, son zamanlarda tibbi kimya gibi
cesitli alanlarda ilgi gormeye devam etmektedir. Sisplatinin antiproliferatif 6zelligi, kanser tedavisinde

metal komplekslerinin kullanilmasina yol agmigtir [4].

Bu c¢aligmada, 2-fenilkinazolin-4-karboksilatin (PQC), [Ni(PQC)2(H20)2]-H20 ve [Cu(PQC)2],
olmak iizere iki yeni kompleks sentezlenmistir. Sentezlenen komplekslerin yapilari, elemental analiz,
FTIR, UV-Vis, tek kristal X-1smm1 kirinimi analizi, manyetik moment olgimleri ve termal analiz

yontemleri ile aydinlatilmigtr.
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Abstract

Quinazoline and its derivatives are reported to have many therapeutic properties [1,2]. Various
compounds containing quinazoline have been recognized as chemotherapeutic agents in the treatment
of certain types of tumors [3]. In addition, metal complexes of many substituted quinazoline derivatives
continue to attract attention in various fields such as medicinal chemistry recently. The antiproliferative
property of cisplatin has led to the use of metal complexes in the treatment of cancer [4].

In this study, [Ni(PQC)2(H20)2]-H20 and [Cu(PQC)2] two new complexes of 2-phenylquinazoline-4-
carboxylate (PQC), were synthesized. The structures of the synthesized complexes were elucidated by
elemental analysis, FTIR, UV-Vis, single crystal X-ray diffraction analysis, magnetic moment
measurements, and thermal analysis methods.

Keywords: Quinazoline, metal complexes, analysis methods
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Ozet

Fotovoltaik cihazlar i¢in, alic1 ve verici gruplara sahip perilen tiirevlerinin enerji transfer sistemlerinde
olaganiistii optoelektronik 6zelliklere sahip olduklari bilinmektedir. Bu bilesiklerin, goriiniir bélgeden
yakin kizil Gtesi bolgeye kadar sahip olduklar1 yiiksek floresans kuantum verimi ile absorpsiyon ve
emisyonlari, fotokimyasal ve elektrokimyasal 6zellikleri, termal ve fotokimyasal kararliliklar sayesinde
siklikla farkli uygulamalar i¢in kullanilmaktadir.

Ayrica sentezlenen bu perylene diimide (PDI) bilesikleri ¢ok yonlii uygulamalar i¢in de gok onemlidir.
Son zamanlarda, PDI tiirevlerinin antibakteriyel, antifungal ve antikanser aktiviteleri arastirilmaya ve
rapor edilmeye baglanmistir. Bu yiizden, ¢ekici bir kromofor haline gelen PDI'lar kii¢iik boyutlari,
zararl olmayislar1 ve kisa tepki siireleri nedeniyle biyomedikal ve biyogoriintiilleme uygulamalarinda
da kimyasal problar olarak kullanilmigtir.

Bu ¢alismanin amaci, iki tane farkli yeni alici-verici gruplara sahip florofor, N,N'-(4-hidroksifenil)-
perilen tetrakarboksilik diimid (3), N,N'-(o-fosfoetanolamin)-perilen tetrakarboksilik diimid (5)
bilesikleri sentezlemek ve sentezlenen PDI tiirevlerinin antibakteriyel aktivitelerini ve minimum
inhibisyon konsantrasyonlarin1 (MiK) ortaya koymaktir. Sentezlenen iiriinler, NMR, IR, UV-vis, DSC,
TGA ve elementel analizleri ile karakterize edilmistir. Ayrica 3 ve 5'in elektrokimyasal, spektrokimyasal
ve morfolojik 6zellikleri de incelenmistir. Gram pozitif (Staphylococcus aureus) ve Gram negatif
(Klebsiella pneumoniae ve Escherichia coli) bakterilere karsi antibakteriyel aktiviteleri, broth diliisyon
testi kullanilarak elde edilmistir. Ek olarak, iki farkli kromoforun hiicre proliferasyonunun meme kanser
hiicreleri (MCF-7) iizerindeki etkisi MTT yontemi (hiicre canliliginin belirlenmesi) kullanilarak

incelenmistir.

Elde edilen sonuglar géstermistir ki; her iki tirinde DMSO ¢6ziiciisii igerisinde 300-800 nm dalga boyu
araliginda absorpsiyon yapma 6zelligine ve yiiksek sicakliklara kadar dayanabilen miikemmel bir termal
kararliliga sahiptir. Bu kromoforlar, fotovoltaik cihazlarim yapiminda kullanilmak tizere kendilerini
kanitlamis ve Klebsiella pneumoniae bakterilerine karsi da iyi bir antimikrobiyal etkiye sahip oldugu
saptanmigtir. Ayrica, 3 ve 5 floroforlarinin MCF-7 kanser hiicre dizilerini inhibe etme konsantrasyonlari
(IC50), swrasiyla 147.318 uM ve 128.655 uM olarak hesaplanmigtir.  Sonu¢ olarak, perilen
floroforlarinin ¢ok yonlii uygulanabilirlikleri tartigilmistir.

Anahtar Kelimeler: Perilen tiirevleri, Alici-verici gruplar, Termal kararlilik, Antikanser ve
antibakterial aktiviteleri
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Abstract

Donor—acceptor perylene dyes have been extensively investigated as the most promising materials with
outstanding optoelectronic features in energy transfer systems for photovoltaic devices. These
compounds are frequently used for different applications due to their enormous absorption and emission
from visible to near-infrared (NIR) region, photochemical and electrochemical properties, thermal, and
photochemical stabilities with high fluorescence quantum yield.

Additionally, these synthesized PDI compounds are very important for multidirectional applications.
Recently, the literature has reported Perylene diimide (PDIs) derivatives’ antibacterial, antifungal, and
anti-cancer activities. PDIs have become an attractive chromophore and have been used as chemical
probes in biomedical and bioimaging applications due to their small size, safety and short response time.

The aim of this study is to synthesize two novel donor-acceptor fluorophores, N,N’-(4-hydroxyphenyl)-
perylene tetracarboxylic bisimide (3), N,N’-(o-phosphoethanoylamine)-perylene tetracarboxylic
bisimide (5) and investigate their the antibacterial activity and minimum inhibitory concentrations
(MICs). Products 3 and 5 were characterized by NMR, IR, UV-vis, DSC, TGA, and elemental analysis.
Also, electrochemical, spectrochemical and morphological properties of 3 and 5 were investigated. The
antibacterial activity against Gram-positive (Staphylococcus aureus) and Gram-negative (Klebsiella
pneumoniae and Escherichia coli) bacterias were obtained by using broth dilution assay. In addition, the
effect of cell proliferation of two fluorophores on breast cancer cells was studied using an MTT assay.

Conclusively, the overall results have shown that both products have excellent thermal stability and
absorption in the visible spectrum in the wavelength range of 300—-800 nm in DMSO. These fluorophores
are promising candidates for photovoltaic devices and good antibacterial agents against Klebsiella
pneumoniae bacteria. Moreover, compounds 3 and 5 inhibit MCF-7 cancer cell lines at 1C50
concentrations of 147.318 uM and 128.655 uM, respectively. The multidirectional applicability of the
fluorophores is discussed.

Keywords: Perylene derivatives, Donor-Acceptor groups, Thermal stability, Anticancer and
antibacterial activities
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Ozet

Gegmiste fulleren tiirevleri, iyi elektron kabul etme 6zelliklerinden dolay1 organik giines pillerinde
elektron alicilar1 olarak yaygin olarak kullanilmistir. Bununla birlikte, fulleren alicilar, ytiksek iiretim

maliyetleri, kararsizlik ve zayif 151k absorpsiyonu gibi sinirlamalar [1] gdstermistir.

Son zamanlarda, n-tipi yari iletken polimerler, fulleren tiirevlerinin yerini alacak potansiyel alicilar
olarak ¢ok ilgi gérmiistiir [2]. Fulleren tiirevleriyle karsilastirildiginda, yar1 iletken polimerler goriiniir
bolgede genis ve giiglii bir absorpsiyona sahiptir. n-tipi polimerler arasinda, naftalin diimid bazli
polimerler, yiiksek elektron hareketlilikleri, yiiksek elektron afiniteleri ve genis 151k absorpsiyonlari
nedeniyle oldukca umut verici alicilardir [3]. Ayrica, naftalin diimid polimer alicilarinin en diisiik bos

molekiiler orbital (LUMO) enerji seviyelerinin ayarlanmasi molekiiler tasarimla miimkiin olmaktadir.

Bir naftalin diimid molekiili, imid ve bay alanlari dahil olmak tizere gesitli pozisyonlarda
islevsellestirilebilir. Coziiniirligii gelistirmek ve polimerlerin polimer kristalligini degistirmek igin imid
pozisyonlarmin modifikasyonu yapilabilir. Ozellikle, naftalin diimidlerin optik ve redoks dzellikleri,
yalnizca naftalin ¢ekirdegindeki bay konumunun islevsellestirilmesiyle ayarlanabilir [4]. Bu nedenle,
elektron eksikligi olan naftalin diimid g¢ekirdegi, elde edilen polimerlerin optoelektronik 6zelliklerini
ayarlamak i¢in elektronca zengin bir¢ok birimlerle kopolimerize edilir.

Bu c¢aligmada, organik bir giines pilinde uygulanmak iizere naftalin diimid igeren omurgasi boyunca
konjuge edilmis bir polimer sentezlenmesi amaglanmaktadir. Bu amagla, naftalin dianhidrit ilk olarak
2,6-dibromo naftalin dianhidrit verecek sekilde bromlanir. Daha sonra, 2,6-dibromo naftalin dianhidrit
bir amin ile imidize edilerek N,N'-ikameli 2,6-dibromo naftalin diimid elde edilir. Son olarak, bir
bromlanmis naftalin diimid molekiilii ve bir bitiyofen tinitesi Stille-coupling polimerizasyon reaksiyonu
ile polimerize edilir. Polimer sentezine ek olarak, bay islevli bir naftalin dianhidrit ve bay islevli bir
naftalin diimid kii¢iik molekiilii sentezlenir. Sentezlenen bilesikler spektroskopik tekniklerle karakterize
edilir. Bay ikameli naftalin dianhidrit, bay ikameli naftalin diimid ve naftalin polimerinin optoelektronik

ozellikleri karsilastirilacaktir.

Anahtar Kelimeler: n-type semiconducting polymer; conjugated polymer; naphthalene diimide;
organic solar cells; electron acceptor
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Abstract

In the past, fullerene derivatives were extensively used as electron acceptors in organic solar cells due
to their good electron accepting properties. However, the fullerene acceptors showed limitations [1]
including high production costs, instability and weak light absorption.

Recently, n-type semiconducting polymers gained much interest as potential acceptors to replace
fullerene derivatives [2]. Compared to fullerene derivatives, semiconducting polymers have a broad and
strong absorption in the visible region. Among n-type polymers, naphthalene diimide-based polymers
are highly promising acceptors due to their high electron mobility, high electron affinity and broad light
absorption [3]. Also, the adjustment of lowest unoccupied molecular orbital (LUMO) energy levels of
naphthalene diimide polymer acceptors is possible by molecular design.

A naphthalene diimide molecule can be functionalized at various positions including imide and bay
areas. Modification of the imide positions can be done to improve the solubility and to alter the polymer
crystallinity of the polymers. Notably, naphthalene diimides' optical and redox properties can only be
tailored by functionalizing bay-position at the naphthalene core [4]. Therefore, electron-deficient core
of naphthalene diimides are copolymerized with various electron-rich units to tune the optoelectronic
properties of the resulting polymers.

This study aims to synthesize a naphthalene diimide containing polymer conjugated along the backbone
for application in an organic solar cell. For this purpose, naphthalene dianhydride is initially brominated
to yield 2,6-dibromo naphthalene dianhydride. Next, 2,6-dibromo naphthalene dianhydride is imidized
with an amine to give N,N’-substituted 2,6-dibromo naphthalene diimide. Finally, brominated
naphthalene diimide molecule is polymerized with a bithiophene unit by the Stille-coupling
polymerization reaction. In addition to the polymer synthesis, a bay functionalized naphthalene
dianhydride and a bay functionalized naphthalene diimide small molecule are synthesized. The
synthesized compounds are characterized by spectroscopic techniques. The optoelectronical properties
of bay-substituted naphthalene dianhydride, bay-substituted naphthalene diimide and naphthalene
polymer will be compared.

Keywords: n-tipi yariiletken polimer; konjuge polimer; naftalin diimid; organik gilines hiicreleri;

elektron alicilan
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Ozet

Bu c¢alismada, 5-nitro-1H-indol-2,3-dion-3-(N-feniltiyosemikarbazon) bilesiginin optimize edilmis
yapisal parametreleri (Bag uzunluklar1 ve Bag acgilar1) ve titresim frekanslar1 Yogunluk Fonksiyonu
teorisi (DFT) ve 6-311++G(d,p) temel seti ile hesaplandi. Incelenen bilesigin titresim freknslarmin ve
teorik yapisal parametrelerinin deneysel sonuglar ve literatiirde bulununan degerlerle uyumlu sonuglar
verdigi gozlemlendi. HOMO-LUMO molekiiler orbital enerjileri, baz1 reaktivite diskriptorleri ve
cizgisel olmayan optik (NLO) 6zellikleri ayn1 metot ve temel set ile hesaplandi. Yapilan hesaplamalar
sonucunda ¢aligilan molekiiliin ¢izgisel olmayan optiksel 6zellik gosterdigi ve ¢izgisel olmayan optiksel
uygulamalar i¢in kullanilabilecegi sdylenebilir. Son olarak, reaktif bolgeleri belirlemek i¢in 5-nitro-1H-
indol-2,3-dion-3-(N-feniltiyosemikarbazon) molekiiliiniin molekiiler potansiyel enerji yiizeyi (MEP)
haritasi ¢izilmistir. Tiim hesaplamalar Gaussian 09 (Linux) ve Gauss View 5.0 paket programlari

kullanilarak yapilmustir.

Anahtar Kelimeler: FT-IR, NLO, DFT, HOMO-LUMO
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Abstract

In this study, optimized structural parameters (bond lengths and bond angles) and vibrational frequencies
of 5-nitro-1H-indole-2,3-dione-3-(Nphenylthiosemicarbazone) molecule were calculated by Density
Function Theory (DFT) and using the 6-311++G(d,p) basis set. It was observed that the vibrational
frequency and theoretical structure values of the investigated compound gave consistent results with the
experimental and literature values. The HOMO-LUMO molecular orbital energies, some reactivity
descriptors and nonlinear optical properties (NLO) of the studied molecule were calculated with the
same method and basis set. As a result of the calculations made, it can be said that the studied molecule
show nonlinear optical properties and can be used for nonlinear optical applications. Finally, the
molecular potential energy surface (MEP) map of the 5-nitro-1H-indole-2,3-dione-3-
(Nphenylthiosemicarbazone) molecule were drawn to identify the reactive regions. All calculations
were performed using Gaussian 09 (Linux) and Gauss View 5.0 package programs.

Keywords: FT-IR, NLO, DFT, HOMO-LUMO
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Ozet

Iyonoforlar, analit ile spesifik olarak etkilesime giren ve iyon segici elektrotlarin segiciligini onemli
Olciide belirleyen en 6nemli sensor bilesenidir. Porfirinler 6nemli makrosiklik bilesiklerdir ve literatiirde
iyonofor olarak kullanilan porfirin tlirevlerinin miikemmel sensor materyalleri oldugu kanitlanmistir.
Bu c¢aligmada, iyonofor olarak 5,10,15,20-tetrakis(4-metoksikarbonilfenil)porfirin sentezlendi ve
bakir(Il) iyonlarina karsi yiiksek secicilik sergileyen yeni bir potansiyometrik sensor gelistirildi.
Geligstirilen bakir(Il) segici sensdr, genis bir konsantrasyon araliginda calisir ve Nernstian davranig
sergiler. Sensor yiiksek stabiliteye, iyi tekrarlanabilirlige, hizli cevap zamanina sahiptir ve genis bir pH
caligma araliginda pH degisimlerinden etkilenmeden caligmaktadir. Gelistirilen sensor, bakir(Il)
iyonlarimin EDTA ile potansiyometrik titrasyonunda indikator elektrot olarak kullanilabilir ve cesitli
icecek ve su numunelerinde yiiksek geri kazanimlarla bakir(Il) iyonlarini tespit edebilir. Sonug olarak
gelistirilen bu sensor, porfirin tiirevlerinin iyonofor olarak bagariyla kullanilabilecegini bir kez daha

kanmitlamaktadir.

Anahtar Kelimeler: Potansiyometri, sensor, porfirin, PVC membran, bakir(Il)
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Abstract

lonophores are the most important sensor components that interact specifically with the analyte and
significantly determine the selectivity of the ion-selective electrodes. Porphyrins are important
macrocyclic compounds and porphyrin derivatives used as ionophores in the literature have been proven
to be excellent sensor materials. In this study, 5,10,15,20-tetrakis (4-methoxycarbonylphenyl) porphyrin
was synthesized as an ionophore and a novel potentiometric sensor with high selectivity towards
copper(ll) ions was developed. The developed copper(ll)-selective sensor works over a wide
concentration range and exhibits Nernstian behavior. The sensor has high stability, good reusability, fast
response time and works over a wide pH working range without being affected by pH changes. The
developed sensor can be used as an indicator electrode in potentiometric titration of copper(I1) ions with
EDTA and can detect copper(ll) ions in various beverage and water samples with high recoveries. As a
result, this developed sensor proves once again that porphyrin derivatives can successfully used as
ionophore.

Acknowledgements—The authors thank to the Tokat Gaziosmanpasa University Scientific Research
Projects Commission (Project Number 2019/43) for the financial support.
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Ozet

Anorganik-organik hibrit malzeme olan Metal Organik Kafes (MOF), yiizey alan1 genisligi, gézenek
yapisi, agik metal aktif bolge, ayarlanabilir 6zellikleri vardir [1]. Bu o6zellikler kataliz, ila¢ salinimi,

sensor gibi genis uygulama alani saglar [2].

Aralarinda farkliliklar bulunana kimyasal ve elektrokimyasal yontemler MOF sentezlenmesine yardimci
olur. Cok asamali prosediiriin olmasi, yiiksek basing ve sicaklik, segici iiretimde basarisizlik ve tek faz
morfoloji kimyasal sentezin dezavantajlarindandir. Jel-tabakali metot kimyasal sentez metoduna
ornektir [3]. Disiik sicaklikta hizli reaksiyon mekanizmasi, onciil kimyasal gerektirmemesi,
sentezlemedeki malzeme tiliriinin  MOF  ozelliklerini etkilemesi elektrokimyasal sentezin
avantajlarindandir. Anodik c¢oziinme, indirgeyici elektrosentez, c¢ift kutuplu elektrosentez,
elektroforetik biriktirme MOF iiretmek i¢in kullanilir [4].

Nanopargaciklar, metal oksit nanoparcaciklar, polimerler, cok duvarli karbon nanotiipler ve karbon
malzemeler ile modifiye edilerek MOF gelistirilir. Elektrokimyasal sensorlerin gelistirmek i¢in bilim
insanlar1 yeni yontemler arastirmaktadir. MOF ve modifiye malzemenin beraber galisilmasi hassasiyet,
secicilik ve kararlilikta etkilidir [2].
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Abstract

Metal Organic Framework (MOF), an organic-inorganic hybrid material, has surface area width, porous
structure, open metal active site, and adjustability properties [1]. These provide a wide range of
application areas, including catalysis, drug delivery, and sensor [2].

Chemical and electrochemical ways that there are differences help synthesize MOFs. The multi-stepped
procedure, high pressure and temperature, failure in selective production, and single phase morphology
are disadvantages of chemical synthesis. A gel-layered method is an example of chemical synthesis [3].
Electrochemical synthesis supplies a fast reaction mechanism at low temperatures, it does not require
precursor chemicals, and materials type in synthesis affect the properties of MOFs. Anodic dissolutions,
reductive electrosynthesis, double polarized electrosynthesis, and electrophoretic deposition are
beneficial to fabricated MOFs [4].

To develop MOFs, combining various materials such as nanoparticles, metal oxide nanoparticles,
polymers, multiwall carbon nanotubes, and carbon materials. Scientists investigate novel methods for
the development of electrochemical sensors. The combination of MOF and modification substance
determines sensitivity, selectivity, and stability [2].
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Karakterizasyonu

Nagihan Bebek **, Nagihan Oztiirk *, Baris Seckin Arslan !, Mehmet Nebioglu ! & Ilkay Sisman *

! Kimya Boliimii Sakarya Universitesi
*nagihan.bebekl@ogr.sakarya.edu.tr

Ozet

18-n elektronuna sahip olan ftalosiyaninler iyi derecede optik ve elektrokimyasal 6zellikler gosteren
konjuge makrosiklik bilesiklerdir. Yiiksek termal ve kimyasal kararliliklar1 onlar teknoloji
uygulamalar1 agisindan 6nemli malzemeler haline getirmistir [1]. Ftalosiyaninler boyar madde olarak
kullanimlarinin yani sira fotodinamik terapide elektrokimyasal sensorler, floresan sensorler, gaz
sensorleri, lineer olmayan optikler, yar1 iletkenler, sivi kristaller, lazer boyalar, katalizorler,
elektrokromikler, fotovoltaikler ve 1s18a duyarlilastiricilar gibi farkli teknolojilerde fonksiyonel
malzemeler olarak tercih edilmektedir (PDT) [2, 3].

2,4,6-Triarilpiridin sistemi; gelismis materyallerin, organik ledlerin, metal-organik sistemlerin,
supramolekiillerin, reaktif kimyasal ara iriinlerin ve ilaglarin tasariminda yer alan fonksiyonel

molekiillerin eldesinde kullanilan temel bilesenlerdendir [4].

Bu calisma da 2.4,6-triarilpiridin siibstitiientine sahip metal iceren bazi fitalosiyanin bilesikleri
sentezlenerek, yapisal karakterizasyonlar1 gerceklestirildi. Sentezlenen nihai bilesiklerin optik ve

elektrokimyasal 6zellikleri incelendi.
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Abstract

Phthalocyanines with 18-n electrons are conjugated macrocyclic compounds having excellent optical
and electrochemical properties. Their high thermal and chemical stability has made them important
materials for technology applications [1]. In addition to their use as dyes, phthalocyanines are preferred
as functional materials in different technologies such as electrochemical sensors, fluorescent sensors,
gas sensors, nonlinear optics, semiconductors, liquid crystals, laser dyes, catalysts, electrochromics,
photovoltaics and photosensitizers in photodynamic therapy (PDT) [2, 3].

2,4,6-Triarylpyridine system is one of the basic components used in the production of advanced
materials, organic LEDs, metal-organic systems, supramolecules, reactive chemical intermediates and
functional molecules involved in the design of drugs [4].

In this study, some metal-containing phthalocyanine compounds with 2,4,6-triarylpyridine substituent
were synthesized and their structural characterizations were carried out. Optical and electrochemical
properties of the synthesized final compounds were investigated.
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Ozet

Imidazol bilesikleri, cok cesitli biyolojik aktiviteleri nedeniyle tibbi kimyada énemli bilesiklerdir. Bu
calismada oncelikle bir imidazol tiirevi olan 2-(4- metoksifenil)-4,5-dihidro-1h-imidazol bilesiginin
yapist DFT yontemi ve 6-311++G(d,p) baz seti ile optimize edilmis ve kararli yapist bulunmustur.
Titresim frekanslarinin isaretlemeleri bu kararli yapi lizerinden ayn1 yontem ve temel set kullanilarak
yapilmigtir. Arastirilan bilesigin titresim frekans degerlerinin deneysel ve literatiir degerleri ile tutarli
sonuglar verdigi goriilmiisgtiir. Calisilan bilesigin HOMO-LUMO molekiiler orbital enerjileri, dogrusal
olmayan optik 6zellikleri (NLO) ve molekiiler elektrostatik potansiyel (MEP) haritast ayni1 yontem ve
temel set ile hesaplanmistir. Tim hesaplamalar Gaussian 09 (Linux) ve Gauss View 5.0 paket

programlar1 kullanilarak yapilmistir.
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Abstract

Imidazole compounds are important compounds in medicinal chemistry due to their wide variety of
biological activities. In this study, firstly, the structure of compound 2-(4- methoxyphenyl)-4,5-dihidro-
1h-imidazole, which is an imidazole derivative, was optimized with the DFT method and the 6-
311++G(d,p) basis set, and its stable structure was found. Vibration frequencies were assigned on this
stable structure using the same method and basis set. It was observed that the vibrational frequency
values of the investigated compound gave consistent results with the experimental and literature values.
The HOMO-LUMO molecular orbital energies, nonlinear optical properties (NLO) and molecular
electrostatic potential (MEP) map of the studied compound were calculated with the same method and
basis set. All calculations were performed using Gaussian 09 (Linux) and Gauss View 5.0 package
programs.
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Ozet

Su ve toprak gibi alanlarin temizlenmesi i¢in fitoremediasyon teknikleri kullanilmaktadir. Bu teknikte,
organik veya inorganik kirleticiler bitki metabolik siireclerinde birikir, depolanir veya kirlenmis alanlari
temizlemek i¢in ayristirilir. Bitki doku kiiltiirii ¢alismalari ile yapilan fitoremediasyon ¢aligmalart birgok
avantaja sahiptir bunlar; toprakta veya hidroponik sistemlerde yapilan caligmalara gore kisa siirede
sonu¢ alinmasi, bitkinin fitoremediasyon kabiliyetinin toprak bilesenlerinden ve ksenobiyotiklerden
bagimsiz olarak belirlenmesi ve kirleticilerin topraga uygulanabilecegi seviyelerden ¢ok daha yiiksek
seviyelerde uygulanabilirligini saglamasidir. Hiperakiimiilator bitkiler, topraktan 6nemli miktarlarda bir
veya daha fazla agir metali aktif olarak alabilir. Ayn1 zamanda bu tiirler aldiklar1 agir metalleri basta
yapraklar1 olmak iizere toprak iistii organlarina tasiyabilmekte ve hiperakiimiilatér olmayan bitki
tirlerine gére 100-1000 kat daha fazla konsantrasyonda biriktirebilmektedirler. Bu aragtirmada Achillea
millefolium tohumlarina sterilizasyon islemleri uygulanmigtir. Tohumlar MS (Murashige ve Skoog,
1962) besin ortaminda ¢imlendirilmistir. Bu bitkiciklerden elde edilen siirgiin ucu eksplantlarina kontrol
ve bes farkli konsantrasyonda (5, 20, 50, 100 ve 150 ppm) kadmiyum(Il) uygulanmistir. Bitkilerde
biriken Cd(Il) miktarlari, standart takviye yontemine gore Atomik Absorpsiyon Spektrofotometresi
(PerkinElmer PinAAcle 900T) kullanilarak olgiilmiistiir. Sonug olarak bitkinin hiperakiimiilasyon
kapasitesi belirlenmistir.
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Abstract

Phytoremediation techniques are used to clean areas such as water and soil. In this technique, organic
or inorganic pollutants are accumulated in plant metabolic processes, stored, or decomposed to clean
contaminated sites. Phytoremediation studies conducted with plant tissue culture studies have many
advantages, these are; obtaining results in a short time compared to studies performed in soil or
hydroponic systems, determining the phytoremediation ability of the plant independently of soil
components and xenobiotics, and enabling the applicability of pollutants at much higher levels than the
levels that can be applied to the soil. Hyperaccumulators plants can take up one or more heavy metals
from the soil in large amounts by an active. At the same time, these species can carry the heavy metals
they take up to their aerial organs, especially their leaves and accumulate 100-1000 times higher
concentrations than non-hyperaccumulator plant species. In this research, sterilization processes were
applied to Achillea millefolium seeds. The seeds were germinated in the MS (Murashige and Skoog,
1962) nutrient medium. Control and five different concentrations (5, 20, 50, 100, and 150 ppm) of
cadmium(ll) were applied to the shoot tip explants obtained from these plantlets. The amounts of Cd(l1)
accumulated in the plants were measured using an Atomic Absorption Spectrophotometer (PerkinElmer
PinAAcle 900T) according to the standard supplementation method. As a result, the hyperaccumulation
capacity of the plant was determined.

Keywords: Achillea millefolium L., Cadmium(ll), Phytoremediation, Plant Tissue Culture
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Ozet

Kursun (Pb), cesitli endiistrilerde yaygin olarak kullanilan toksik bir agir metaldir. Kursun, endiistrideki
yaygin kullanimi nedeniyle ¢evreyi ciddi sekilde kirletmekte ve insanlarda g¢esitli saglik sorunlarina
neden olabilmektedir. Bu nedenle, kursunun ¢esitli ¢cevresel 6rneklerdeki tayini son derece dnemlidir.
Potansiyometrik iyon—segici elektrotlar (ISE), ¢esitli iyonik tiirlerin belirlenmesinde énemli avantajlar
sunar ve c¢evresel, endiistriyel, klinik, gida ve farmasotik analiz gibi cesitli alanlarda yaygin olarak
kullanilir. Bu calismada, sentezlenmis bir hidrazinkarbotioamid tiirevi molekiilii iyonofor olarak
kullanarak, Pb(II) iyonlarina karsi yiiksek secicilik sergileyen yeni bir potansiyometrik sensor
gelistirdik. Gelistirilen sensor, Nernstian davranisi ile genis bir konsantrasyon araliginda dogrusal bir
yanit sergiler. Kursun(Il)-segici sensor, diigiik tayin limiti, kisa cevap zamani, uzun kullanim 6mri,
diisiik maliyet, yiiksek segicilik, iyi tekrarlanabilirlik ve kararlilik gibi avantajlara sahiptir. Son olarak,
Onerilen sensor cesitli cevresel numunelerdeki Pb(Il) iyonlarini yiiksek geri kazanimlarla tayin
edebilmektedir.
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Abstract

Lead (Pb) is a toxic heavy metal commonly used in various industries. Due to its widespread use in
industry, lead seriously pollutes the environment and can cause various health problems in humans.
Therefore, its determination in various environmental samples is extremely important. Potentiometric
ion—selective electrodes (ISEs) offer important advantages in the determination of various ionic species
and are widely used in various fields such as environmental, industrial, clinical, food and pharmaceutical
analysis. In this study, we developed a novel potentiometric sensor that exhibits high selectivity towards
Pb(Il) ions, using a synthesized hydrazinecarbothioamide derivative molecule as an ionophore. The
developed sensor exhibits a linear response over a wide concentration range with Nernstian behaviour.
The lead(ll)-selective sensor has advantages such as low detection limit, short response time, long
lifetime, low cost, high selectivity, good repeatability and stability. Finally, the proposed sensor can
detect Pb(1l) ions in different environmental samples with high recoveries.

Acknowledgements — The authors thank to the Tokat Gaziosmanpasa University Scientific Research
Projects Commission (Project Number 2019/100) for the financial support.
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Feniramidol, C13H14N20 kimyasal formiiliine sahip olan 214,263 g/mol agirhiginda 1-fenil-2—
(piridin—2—ilamino) etanol olarak adlandirilan bir bilesiktir. Aktif bilesen feniramidol i¢eren Cabral, kas-
iskelet sistemi ile iliskili ani baslayan agrili kas kasilmalar ile iliskili semptomlar1 azaltmak igin
kullanilir. Feniramidol, propandiol tiirevi, yatistirici olmayan kas gevsetici ilaglardir. Emilimden sonra
ilacin ¢ogu kas kiitlesi tarafindan tutulur ve yavas yavas dolagima salinir. Feniramidol karacigerde
glukuronik asit ile konjuge olur ve idrarla feniramidol glukuronid olarak atilir. Ilk olarak 1960 yilinda
klinik kullanima girmistir. Oral ve enjekte edilebilir preparatlar ticari olarak mevcuttur [1].

Bu ¢alismada, feniramidol tayini i¢in elektrokimyasal bir sensor gelistirilmistir. Platin elektrot tizerinde
elektrokimyasal olarak feniramidol yanitlart DPV ve CV teknikleri kullanilarak incelenmistir. Elektrolit
tiirii, elektrolit pH’s1, tarama hizi parametrelerinin optimizasyonu caligilmistir. optimum kosullarda
cizilen kalibrasyon grafiginden tayin sinir1 (LOD) 0.0417 mM, kantitasyon tayin sinir1 (LOQ) 0.1391
mM olarak bulunmustur ve gelistirilen sensor; gercek idrar Orneginde feniramidol tayini igin
kullanilmigtir. Yapilan standart ekleme sonucunda, 500 mM’da % geri kazanim 121.79 iken standart
sapma 0.22; 700 mM’da % geri kazanim 101.59 iken standart sapma 0.35; 900 mM’da ise % geri
kazanim 106.63 iken standart sapma 1.31 olarak bulunmustur. Sonug olarak; feniramidol’iin 15 tekrarla
elde edilen voltamogramlarindan yéntemin son derece duyarli ve tekrarlanabilir oldugu kanitlanmastir.
Ayrica Optimum kosullar altinda, 0.3-1.5 mM ve 7.0-30.0 mM derisim araliklarindaki Feniramidol pik
akimlarinin dogrusal oldugu, R? degerinin kiiglik derisim i¢in 0.9991; biiylik derisim igin 0.9955

olmasiyla kanitlanmistir.

Anahtar Kelimeler: Feniramidol, Voltametri, Sensor
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Abstract

Phenyramidol is an expression as 214.263 g/mol 1-phenyl-2-(pyridin-2-ylamino)ethanol, which has the
chemical formula C13H14N20O. Cabral containing the active ingredient phenyramidol is used to reduce
the symptoms associated with sudden onset of painful muscle contractions associated with the
musculoskeletal system. Phenyramidol is a propanediol derivative, non-sedative myorelaxant drugs.
After absorption, most of the drug is retained by the muscle mass and is slowly released into the
circulation. Phenyramidol is conjugated with glucuronic acid in the liver and excreted in the urine as the
phenyramidol glucuronide. It was first introduced into clinical use in 1960. Oral and injectable
preparations are commercially available [1].

In this study, an electrochemical sensor was developed for the determination of phenyramidol.
Electrochemical responses of phenyramidol on the platinum electrode were investigated using
differential pulse voltammetry (DPV) and cyclic voltammetry (CV) techniques. Optimization of
electrolyte type, electrolyte pH, scan rate parameters were studied. The limit of detection (LOD) was
found to be 0.0417 mM and the limit of determination of quantitation (LOQ) was found to be 0.1391
mM from the calibration curve drawn under optimum conditions. And the developed sensor was used
for the determination of pheniramidol in real urine sample. As a result of the standard addition, recovery
was found as 121.79% with a standard deviation of 0.22 at 500 mM; recovery was 101.59% with
standard deviation 0.35 at 700 mM; the recovery was found as 106.63%, while the standard deviation
was found to be 1.31 at 900 mM.

As a result; the method has proven to be highly sensitive and reproducible From voltammograms of
pheniramidol obtained in 15 replicates. In addition, under optimum conditions, pheniramidol peak
currents in the concentration ranges of 0.3-1.5 mM and 7.0-30.0 mM are linear, the R? value is 0.9991
for the small concentration; proven to be 0.9955 for the large concentration.

Keywords: Phenyramidol, Voltammetry, Sensor
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Kumarin Grubu Iceren Yeni Pirazol Tiirevlerinin Sentezi
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Ozet

Pirazol tiirevleri gostermis olduklari biyolojik aktivite ¢esitliliklerinden dolay1 bir¢ok ilag etken maddesi
olarak kullanilmaktadir. Ornegin; celebrex, epirizole, rimonabant, viagra, izolan ve pyrazofuran gibi bir
dizi pirazol bazl ilaglar bulunmaktadir. Bunun yani sira pirazoller giinesten koruyucu madde, boyar
madde, analitik ayira¢ ve pestisit olarak da ¢ok farkli kullanim alanlarina sahiptirler. Dolayisiyla pirazol
bilesiklerinin kimyasal yapilar1 ve biyolojik aktiviteleri ile ilgili olarak literatiirde pek ¢ok calisma

bulunmaktadir.

Diger yandan dogal ve sentetik kumarin tiirevleri ise, zirai kimya, kozmetik ve boya endiistrisinde
kullanilmalarinin yani sira, antikanser, anti-tiimér, antibakteriyel, antifungal, antiviral, anti-inflamatuar,
antikoagiilan, antioksidan, anti-alzheimer gibi bir¢cok biyolojik aktiviteye sahip olduklarindan dolay1 tip

alaninda da potansiyel ilag adaylaridirlar.

Bu caligmada pirazol-kumarin-benzotiyazol gibi farkli biyolojik aktiviteye sahip gruplari tek bir
birlesikte birlestirerek daha iyi biyolojik aktivite potansiyeline sahip olabilecek yeni hibrit bilesiklerin
sentezi amaglanmistir. Bunun igin ilk olarak 3-(1-(2-(benzo[d]tiyazol-2-il)hidrazono)etil)-2H-kromen-
2-on (1) bilesiginden yola ¢ikilarak baglangi¢ bilesigi olan 1-(benzo[d]tiyazol-2-il)-3-(2-okso-2H-
kromen-3-il)-1H-pirazol-4-karbaldehit (2) uygun sartlarda sentezlenmistir. Daha sonra 2 bilesigi, ¢esitli
aromatik ve alifatik hidrazinlerle etkilestirilerek bir seri yeni pirazol-kumarin tiirevi (4 — 7) elde
edilmistir. Sentezi gergeklestirilen tiim bilesiklerin yapilar1 FT-IR, 1H-NMR, 13C-NMR ve Kiitle
spektroskopisi teknikleri kullanilarak karakterize edilmistir.
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Abstract

Pyrazole derivatives are used as active ingredients in many drugs due to their biological activity
diversity. For example; There are a number of pyrazole-based drugs available, such as celebrex,
epirizole, rimonabant, viagra, izolan and pyrazofuran. In addition, pyrazoles have many different uses
as sunscreens, dyes, analytical braces and pesticides. Therefore, there are many studies in the literature
regarding the chemical structures and biological activities of pyrazole compounds.

On the other hand, natural and synthetic coumarin derivatives are used in agricultural chemistry,
cosmetics and paint industries, as they have many biological activities such as anticancer, anti-tumor,
antibacterial, antifungal, antiviral, anti-inflammatory, anticoagulant, antioxidant, anti-Alzheimer's. they
are also potential drug candidates in medical field.

In this study, It was aimed to synthesize new hybrid compounds that may have better biological activity
potential by combining groups with different biological activities such as pyrazole-coumarin-
benzothiazole in one compound. For this, in the first stage starting from the 3-(1-(2-(benzo[d]thiazol-2-
yDhhydrazono)ethyl)-2H-chromen-2-one (1) compound, the starting compound 1-(benzo[d]thiazol-2-
yl)-3-(2-ox0-2H-chromen-3-yl)-1H-pyrazole-4-carbaldehyde (2) was synthesized under suitable
conditions. Then, a series of new pyrazole-coumarin derivatives (4 — 7) were obtained by interacting
2nd compound with various aromatic and aliphatic hydrazines. The structures of all synthesized
compounds were characterized using FT-IR, 1H-NMR, 13C-NMR and Mass spectroscopy techniques.
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Ponza - Aktif Karbon Hibrit Adsorban ile C.I. Yellow 18 Tekstil Boyasinin Adsorpsiyon
Sartlarinin Tespiti ve Spektroskopik Ozelliklerinin DFT Yéntemi ile Belirlenmesi
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Ozet

Boyalar; tekstil, gida, kagit, kimya ve otomotiv gibi endiistrilerde yaygin olarak kullanilmaktadir.
Ozellikle tekstilde kullanilan bazi boyalar ekosistemde ciddi kimyasal kirlilige neden olmaktadir. Bu
caligmada Yellow 18 boyasinin ponza- aktif karbon hibritindeki adsorbsiyonu incelenmistir. Ponza,
ogiitiiciden gecirildikten sonra 800 0 C ve 1000 oC’ da firmlanmistir. Ponza igerisine %10, %5, %4,
%3, %2, %1 aktif karbon eklenerek alt1 farkli adsorban elde edilmistir. Boyar maddenin farkli pH’larda
(2, 4, 6, 8, 10, 12) en yiiksek adsorblamanin gergeklestigi dalga boyu tespit edilmistir. Adsorpsiyon
caligmalar1 kapsaminda farkli baslangi¢ derisiminin, sicakligin ve pH i Yellow 18 adsorpsiyonuna
etkisi arastirilmistir. Farkli pH’larda yapilan ¢aligmalar gostermistir ki pH=2 de 1000 0 C ‘da firinlanmig
ponza ile hazirlanan %10’luk adsorbanla en iyi yiizde giderim gergeklesmistir. Bu verilerden yola
cikilarak farkli dersimlerdeki ¢ozeltiler ile (10, 20, 50, 100, 200, 300, 400 ppm) ii¢ farkli sicaklikta ( 25
0C, 35 0C ve 45 oC Yellow 18 icin tutunma orani hesaplanmigtir. Sonugta 300 ppm’lik boya ¢dzeltisinin
35 0 C sicaklikta tutunmanin en yiiksek oldugu gozlemlenmistir. En yiiksek sartlarin oldugu durumda

adsorbsiyon kapasitesi ve termodinamik degiskenler hesaplanmistir.

Anahtar Kelimeler: Ponza, Yellow 18
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Determination of Adsorption Conditions of Textile Dye C.I. Yellow 18 with Pumice - Activated
Carbon Hybrid Adsorban and Determination of its Spectroscopic Properties by DFT Method
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Abstract

Dyes are widely used in industries such as textile, food, paper, chemistry, and automotive. Some dyes,
especially used in textiles, cause serious chemical pollution in the ecosystem. In this study, the
adsorption of Yellow 18 dye on pumice-activated carbon hybrid was investigated. After the pumice was
passed through the grinder, it was baked at 800 °C and 1000 °C. Different adsorbents were obtained by
adding 10%, 5%, 4%, 3%, 2%, 1% activated carbon in pumice. At different pHs (2, 4, 6, 8, 10, and 12),
the wavelengths corresponding to the maximum absorptions were determined. In the context of the
adsorption studies, the effects of different initial concentrations, temperatures, and pHs on the Yellow
18 adsorption were investigated. Results obtained at different pHs indicate that the 10% adsorbent, at
pH =2, prepared with the baked pumice at 1000 °C yields the best removal percentage. Based on this
result, the adsorption rates of Yellow 18 were calculated with the solutions at different concentrations
(10, 20, 50, 100, 200, 300, 400 ppm) and different temperatures (25 °C, 35 °C, and 45 °C). As a result,
it was observed that the adsorption of the dye solution was the highest at 35°C temperature and 300 ppm
concentration. The adsorption capacity and thermodynamic variables were calculated at the optimal
conditions.

Keywords: Pumice, Yellow 18
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C.I. Reactive Red 24 Tekstil Boyasimin Perlit- Aktif Karbon Hibrit Adsorban ile Adsorpsiyon
Sartlarinin Belirlenmesi ve Spektroskopik Ozelliklerinin DFT Yontemi ile Belirlenmesi
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Ozet

Giliniimiizde su kirliliginin en 6nemli nedenlerinden biri boyalardir. Boyalar; tekstil, gida, kagit, kimya
ve otomotiv gibi endistrilerde yaygin olarak kullanilmaktadir. Bu ¢alismada, perlit ve aktif karbonun
farkli derisimlerde adsorbanlar1 hazirlanmig ve tekstil boyasi olarak kulanilan Red 24 “{in adsorbsiyonu
test edilmistir. Perlit, 6giitiiciiden gegirildikten sonra 800 0 C ve 1000 oC’ da firinlanmugtir. Perlit
icerisine %10, %5,%4,%3,%2,%]1 aktif karbon eklenerek alt1 farkli hibrit adsorban elde edilmistir.
Boyar maddenin farkli pH’larda ( 2,4,6,8,10,12) en yiiksek adsorblamanin gergeklestigi dalga boyu
tespit edilmistir. Adsorpsiyon ¢alismalar1 kapsaminda farkli baslangi¢ derisiminin , sicakligin ve pH’1n
Red 24 adsorpsiyonuna etkisi arastirilmistir. Farkli pH’larda yapilan ¢alismalar gostermistir ki pH=2 de
800 0 C ‘de firinlanmig perlit ile hazirlanan %10’luk adsorbanla en iyi yiizde giderim gergeklesmistir.
Bu verilerden yola ¢ikilarak 7 farkl dersimdeki ¢ozeltiler ile (10,20,50,100,200,300,400 ppm) ti¢ farkli
sicaklikta ( 25 0oC, 35 oC ve 45 oC Red 24 i¢in tutunma orani hesaplanmistir. Sonugta 300 ppm’lik boya
¢oOzeltisinin 35 0 C sicaklikta tutunmanin en yiiksek oldugu gozlemlenmistir. En yiiksek sartlarin oldugu

durumda adsorbsiyon kapasitesi ve termodinamik degiskenler hesaplanmuistir.

Anahtar Kelimeler: Perlite, Red 24
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Determination of Adsorption Conditions of Textile DYE C.I. Reactive Red 24 with Perlite -
Activated Carbon Hybrid Adsorban and Determination of its Spectroscopic Properties by DFT
Method
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Abstract

Nowadays, one of the most important reasons of the water pollution is dyes. Dyes are widely used in
industries such as textile, food, paper, chemistry, and automative. In this study, adsorbents of different
concentrations of perlite and activated carbon were prepared and the adsorption of Red 24, which is used
as a textile dye, was tested. After the perlite was passed through the grinder, it was baked at 800 °C and
1000 °C. Different adsorbents were obtained by adding 10%, 5%, 4%, 3%, 2%, 1% activated carbon in
puerlite. For the dye, the wavelengths corresponding to the maximum absorptions were determined at
different pHs (2,4,6,8,10, and 12). In the context of the adsorption studies, the effects of different initial
concentrations, temperatures, and pHs on the Red 24 adsorption were investigated. Results obtained at
different pHs indicate that the 10% adsorbent, at pH =2, prepared with the baked pumice at 800 °C
yields the best removal percentage. Based on this result, the adsorption rates of Red 24 were calculated
with the solutions at different concentrations (10,20,50,100,200,300,400 ppm) and different
temperatures (25 °C, 35 °C, and 45 °C). As a result, it was observed that the adsorption of the dye
solution was the highest at 35°C temperature and 300 ppm concentration. The adsorption capacity and
thermodynamic variables were calculated at the optimal conditions.
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Nepeta Nuda L. Subsp. Albiflora Boiss. Bitkisinin Fitokimyasal Bilesenlerinin ve
Biyoaktivitelerinin Arastirilmasi
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Ozet

Tiirkiye’ de yetisen yaygin tiirlerden biri olan Nepeta tiirleri etkin fitokimyasal igerikleriyle bircok
arastirmalarin  konusu olmustur. Bu c¢alismada Nepeta nuda L. subsp. albiflora bitkisinin
metanol:kloroform (1:1) ¢oziicii sisteminde ekstraksiyon edildi. Elde edilen ham ekstrakt kolon
kromotografisinde silika jel kullanilarak artan ¢oziicli polaritesine gore fraksiyonlandirma yapilarak,
hekzan, kloroform, etil asetat ve metanol fraksiyonlar1 elde edildi. N. nuda’ nin ham ekstraktina ve
fraksiyonlarina fitokimyasal analizler ve biyoaktivite testleri uygulandi. N. nuda’ nin fraksiyonlarina
uygulanan biyoaktivite testlerinden antioksidan (toplam antioksidan, indirgeme giicli, metal selat,
DPPHe, ABTS++ and superoksit anyon giderme), antimikrobiyal (disk difiizyon ve minimum inhibisyon
konsantrasyonu), enzim inhibisyon (asetikolinesteraz, biitirilkolinesteraz, a-amilaz, a-glukozidaz
tirosinaz, lipaz Inhibisyonu) ve DNA koruyucu aktivite testleri uygulandi. Ayrica ekstrakt ve
fraksiyonlara toplam fenolik ve flavonoid igerigi, HPLC-MS/MS, GC-MS ve GC-FID analizleri yapildi.
Ekstraktin analizinde, rosmarinik asit, klorojenik asit, skutellarin ve kafeik asit; koloroform, etilasetat
ve metanol fraksiyonlarinda ise kuersetin-3-ksilozid, ferulik asit ve klorojenik asit ana bilesen olarak
belirlenmistir. Heksan fraksiyonunun GC-MS analizinde en fazla bulunan bilesenler, 9,12,15-
oktadekatrienoik asit metil ester, heksadekanoik asit metil ester ve (-)-karyofilen oksit. Ham esktrakt ve
fraksiyonlar etkin aktiviteler gosterdi. Etil asetat fraksiyonu en yliksek biyoaktiviteye sahip oldugu tespit
edildi. Ayrica, N. nuda 6nemli diizeyde terpenler, fenolik bilesikler ve esansiyel yag asitleri i¢erdiginden

tibbi olarak degerlendirilmesi 6nemlidir.
Tesekkiirler: Bu ¢calisma TUBITAK (119Z442) tarafindan desteklendi.
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Izolasyon

189



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress
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Abstract

Nepeta species, a common species grown in Turkey, have been the subject of much research with their
effective phytochemical contents. In this study, Nepeta nuda L. subsp. albiflora plant was extracted in
methanol:chloroform (1:1) solvent system. Hexane, chloroform, ethyl acetate, and methanol fractions
were obtained by fractionating the crude extract according to increasing solvent polarity using silica gel
in column chromatography. Phytochemical analyses and bioactivity tests were applied to the crude
extract and fractions of N. nuda. Antioxidant (total antioxidant, reducing power, metal chelate, DPPHe,
ABTSe+, and superoxide anion scavenging), antimicrobial (disk diffusion and minimum inhibition
concentration), enzyme inhibition (acetylcholinesterase, butyrylcholinesterase, a amylase, a glucosidase
tyrosinase, lipase Inhibition) and DNA protective activity tests were applied to the extract and fractions
of N. nuda. In addition, total phenolic and flavonoid content, HPLC MS/MS, GC MS, and GC FID
analyzes were performed on the extracts and fractions. The crude extracted analysis determined
rosmarinic acid, chlorogenic acid, scutellarin, and caffeic acid, while quercetin 3 xyloside, ferulic acid,
and chlorogenic acid were determined as the main components in chloroform, ethyl acetate, and
methanol fractions. The most abundant components in the GC MS analysis of the hexane fraction were
9,12,15 octadecatrienoic acid methyl ester, hexadecanoic acid methyl ester, and caryophyllene oxide.
The crude extract and fractions showed effective activities. The ethyl acetate fraction was found to have
the highest bioactivity. In addition, N. nuda is essential for medical evaluation as it contains significant
levels of terpenes, phenolic compounds, and essential fatty acids.

Acknowledgments: This work was supported by the TUBITAK (119Z442).
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2-Amino-3-Metilpiridin ile 2,6-Piridindikarboksilik Asitin Proton Tuzu ve Cu(ll) Kompleksleri
Sentezi, Karakterizasyonu, Antimikrobiyal ve Antifungal Aktivitesinin Incelenmesi
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Ozet

Japon yemegi Natto'dan kesfedilen 2,6-piridindikarboksilik asit (dipikolinik asit), katalizde, kimyada,
biyokimyada, tipta birgok uygulamada kullanilmaktadir. 2,6-piridindikarboksilik asit (H2dipic) ve
protonlanmisg formlar1 (Hdipic- ve dipic2-) ile yapilan ¢alismalarda metale baglanarak O, N, O'
uclarindan, monomerik, dimerik veya polimerik veya karboksilat kopriilii selat iyon kompleksleri
olusturduklari  gozlenmistir. 2-Aminopiridin tiirevleri, antifungal, antiviral, antidiyabetik,
antihistaminik, antikonviilsan, antienflamatuar, antibakteriyel, antiparazitik, kardiyotonik, analjezik,
alzheimer ve noronal nitrik oksit inhibitorleri gibi biyolojik ozelliklere sahiptir. 2-Aminopiridin
tiirevleri, aromatik halkanin nitrojen atomu veya amino grubu ile metal iyonu ile kompleks olusumunda
metale baglanmaktadir. 2,6-Piridindikarboksilik asit ve onun proton vermis formlarmi ve 2-
aminopiridin tiirevlerini i¢eren co-kristal, proton transfer tuzu ve karisik ligandli metal kompleksleri ile
bir¢ok caligma yapilmig ve yapilmaya devam etmektedir. Bu ¢aligmada 2-amino-3-metilpiridin ve 2,6-
piridindikarboksilik asidin proton transfer tuzu ve Cu(ll) kompleksleri sentezlendi. Cu(ll)
komplekslerinin yapilart X-151nm1, AAS, FT-IR, UV, termal, manyetik duyarlilik ve molar iletkenlik
teknikleri ile Onerilmistir. Ayrica tiim bilesiklerin S. aureus (ATCC 29213), E. faecalis (ATCC 29212)
ve E. coli (ATCC 25922) (bakteri), C. parapisilosis (ATCC 22019), C. Krusei (ATCC 6258)'e kars1
antibakteriyel 6zellikleri ) ve C. albicans (ATCC 10231) (mayalara) kars antifungal 6zelliklerine karsi

etkinligi arastirilmistir. Tim bilesikler bakteri ve mayaya karsi aktivite gostermistir.
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Abstract

2,6-Pyridinedicarboxylic acid (dipicolinic acid) discovered from Japanese food Natto is used in
catalysis, chemistry, biochemistry, medicine of many applications. In studies conducted with 2,6-
pyridindicarboxylic acid (H2dipic) and its protonated forms (Hdipic- and dipic2-), it was observed that
they formed monomeric, dimeric or polymeric or chelate complexes from O, N, O’ ends by binding to
the metal ion with a carboxylate bridge. 2-Aminopyridine derivatives have biological properties such as
antifungal, antiviral, antidiabetic, antihistaminic, anticonvulsant, anti-inflammatory, antibacterial,
antiparasitic, cardiotonic, analgesic, alzheimer's and neuronal nitric oxide inhibitors. 2-Aminopyridine
derivatives are bonded to the metal with the nitrogen atom or amino group of the aromatic ring in
complex formation with metal ion. Many studies have been carried out and continue to be done with the
co-crystal, proton transfer salt and metal complexes with mixed ligands, which contain 2,6-
pyridindicarboxylic acid and its proton given forms and 2-aminopyridine derivatives. In this study, the
proton transfer salt of 2-amino-3-methylpyridine and 2,6-pyridinedicarboxylic acid and its Cu(ll)
complexes were synthesized. The structures of Cu(ll) complexes have been proposed by X-ray, AAS,
FT-IR, UV, thermal, magnetic susceptibility and molar conductivity techniques. In addition,
antibacterial properties of all compounds against S. aureus (ATCC 29213), E. faecalis (ATCC 29212)
and E. coli (ATCC 25922) (bacteria), C. parapisilosis (ATCC 22019), C. Krusei (ATCC 6258) and
C.albicans (ATCC 10231) (yeasts) against its antifungal properties has been studied activity against.
All compounds showed activity against bacteria and yeast.

Keywords: 2,6-Pyridinedicarboxylic Acid, 2-Amino-3-methylpyridine, Proton Transfer Salt, Cu(ll)
complexes, Antibacterial and Antifungal Activities
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Pamuklu Kumaslarda Sol Jel Nano Giimiis Kaplama ve Antimikrobiyal Aktiviteleri
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Ozet

Giimis, insanlik tarihinde en c¢ok kullanilan elementlerden biridir. Giimiisiin tibbi ve tedavi edici
faydalar1 binlerce yildir bilinmektedir. Glinlimiizde glimiis, antimikrobiyal o6zellikleri nedeniyle
bandajlardan yanik tedavisinde kullanilan ilaglara kadar enfeksiyon kontroliiniin kritik oldugu hemen
her yerde genis bir saghk firiiniinde kullanilmaktadir. Bu giimiis bazli antimikrobiyaller arasinda
nanogiimiis, onemli derecede inhibe edici ve bakterisidal aktivite sergiler. Nanoteknoloji, kiiltiirel
mirasin korunmasi igin antibakteriyel ve antifouling yenilikleri ve eko-siirdiiriilebilir metodolojiler
saglar. "Yumusak kimya" veya "chimie douce" olarak da adlandirilan sol-jel islemi, orta adim olarak bir
sol veya jel kullanilarak geleneksel hazirlama yontemleri yerine daha diisiik sicakliklarda bir ¢ozeltiden
katt bir malzemenin hazirlanmasma dayanir. Tekstil terbiye islemlerinde sol-jel teknolojisini
kullanmanin birgok avantaji vardir. Son yillarda bitkilerden elde edilen organik maddelerin tekstil
tiriinlerine uygulanmasinda sol jel teknolojisi kullanilmaktadir. Sol-jel yontemi ile nano giimiis
hazirlamak i¢in ¢esitli yontemler kullanilmaktadir. Bu yontemlerin 6rnekleri, fotokatalitik indirgeme,
radyasyon-kimyasal indirgeme, metalik tel patlamasi, sono-kimyasal, polioller, matris kimyasi, foto-
indirgeme ve hatta biyolojik sentez yoluyla nanopargaciklarin iiretimidir. Bu ¢alismada, juglon ve juglon
Cu(Il), Mn(II), Zn(I1) kompleksleri %100 pamuklu kumasa uygulanmis ve daha sonra juglon ve metal
kompleksleri ile muamele edilen kumaslar sol jel yontemi ile elde edilen nanogtimiis ile kaplanmustir. .
Juglon, metal kompleksleri ve nano glimiis ile kaplanmis kumaslarin yiizey yapilarit SEM/EDX analizi
ve ICP-OES ile incelenmigtir. Juglon, metal kompleksleri ve juglon kompleksleri ve nanoglimiis ile
kaplanmig tiim bilesiklerin antimikrobiyal aktivite testleri gram pozitifti; Staphylococcus aureus
Rosenbach ATCC-6538, Bacillus cereus ATCC 7064, gram negatif; Escherichia coli ATCC-8739,
Salmonella typhimurium suslart ve Candida albicans ATCC-90028 mantar tiirlerine karsi da
gergeklestirilmistir.

Anahtar Kelimeler: sol gel, nanogiimiis, nano giimiis kaplama, antimikrobiyal
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Abstract

Silver is one of the most used elements in human history. The medicinal and therapeutic benefits of
silver have been known for thousands of years. Today, silver is used almost everywhere where infection
control is critical, from bandages to drugs used in burn treatment, for its antimicrobial properties in a
wide spectrum of health products. Among these silver-based antimicrobials, nanosilver exhibits
significant inhibitory and bactericidal activity. Nanotechnology provides antibacterial and antifouling
innovations and eco-sustainable methodologies for the protection of cultural heritage. The sol-gel
process, also called “soft chemistry” or “chimie douce”, is based on the preparation of a solid material
from a solution at lower temperatures instead of traditional preparation methods, using a sol or gel as
the middle step. There are many advantages to using sol-gel technology in textile finishing processes.
In recent years, sol gel technology has been used to apply organic materials obtained from plants to
textile products. Various methods are used to prepare nano silver with the sol-gel method. Examples of
these methods are the production of nanoparticles by photocatalytic reduction, radiation-chemical
reduction, metallic wire explosion, sono-chemical, polyols, matrix chemistry, photo-reduction, and even
biological synthesis. In this study, juglone and juglone Cu(ll), Mn(lIl), Zn(Il) complexes were applied
on 100% cotton fabric, and then, fabrics treated with juglone and metal complexes were coated with
nanosilver obtained by the sol gel method. Surface structures of fabrics coated with juglone, metal
complexes and nano silver were investigated with SEM/EDX analysis and ICP-OES. Antimicrobial
activity tests of fabrics coated with juglone, metal complexes and all the compounds coated with juglone
complexes and nanosilver were gram positive; Staphylococcus aureus Rosenbach ATCC-6538, Bacillus
cereus ATCC 7064, gram negative; and it was also performed against Escherichia coli ATCC-8739,
Salmonella typhimurium strains and Candida albicans ATCC-90028 fungal species.

Keywords: sol gel, nanosilver, nano silver coating, antimicrobial
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5-Dimetilamino-2-hidroksi-3-metoksibenzaldehit Siilfisoksazol Bilesiginin ve Onun Cu(II)
Kompleksinin Sentezi, Karakterizasyonu, CA(Il) Enzim Aktivitesi ve Molekiiler Doking
Cahismalan
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Ozet

Bu c¢alismada, salisilaldehit tiirevi olan 5-Dimetilamino-2-hidroksi-3-metoksibenzaldehit ve
Siilfisoksazol bilesiginin kondenzasyon tepkimesi sonucu olusan 5-Dimetilamino-2-hidroksi-3-
metoksibenzaldehit siilfisoksazol (L1) bilesigi ve onun Cu (II) kompleksi sentezlenmistir. Sentezlenen
ligandin yapis1 element analizi 1H-NMR, 13C-NMR, FT-IR ve LC-MS yontemleriyle aydinlatilirken
Cu (IT) kompleksinin yapisi ise LC-MS, FT-IR ve manyetik duyarlik yontemleriyle aydinlatilmistir.
Bilesiklerin karbonik anhidraz inhibisyon hCA II izoenzimleri tizerinde esteraz aktivitesine bakilarak
test edilmistir. Cu(L1)2 kompleksi hCA II’ye kars1 liganda gore daha iyi bir inhibisyon etkisi gosterdigi
goriilmiistiir. Enzim-bilesik etkilesimlerini molekiiler seviyede belirlemek icin ise Molegro Virtual
Docker MVD 2019.7.0 programi kullanilarak doking ¢alismasi1 yapilmistir. hCA(II) enzimi i¢in yapilan
molekiiler docking ¢aligmalarinda inhibitér molekiillerin her biri igin enzimin aktif bolgesine baglanma
enerjileri hesaplandi. Elde edilen enerjiler de enzimle en iyi etkilesimi Cu(L1)2 tarafindan
gerceklestirildigini desteklemektedir. Ayrica, doking sonuglarina gére molekiiller ve enzimin aktif
bolgesi arasinda etkilesimde sterik etkilesmislerin ve hidrojen baglarimin 6nemli rol oynadigi

gbzlemlenmisgtir.
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Abstract

In this study, 5-Dimethylamino-2-hydroxy-3-methoxybenzaldehyde sulfisoxazole (L1) compound,
which is formed as a result of the condensation reaction of 5-Dimethylamino-2-hydroxy-3-
methoxybenzaldehyde and Sulfisoxazole, which is a salicylaldehyde derivative and its Cu (11) complex
were synthesized. While the structure of the synthesized ligand was elucidated by elemental analysis
1H-NMR, 13C-NMR, FT-IR and LC-MS methods, the structure of the Cu(ll) complex was elucidated
by LC-MS, FT-IR and magnetic susceptibility methods. The compounds were tested by looking at their
esterase activity on carbonic anhydrase inhibition hCA Il isoenzymes. It was observed that Cu(L1)2
complex showed a better inhibition effect against hCA Il than ligand. In order to determine the enzyme-
compound interactions at the molecular level, a docking study was carried out using the Molegro Virtual
Docker MVD 2019.7.0 program. In molecular docking studies for the hCA(I1) enzyme, binding energies
for each of the inhibitor molecules to the active site of the enzyme were calculated. The obtained
energies also support that the best interaction with the enzyme is realized by Cu(L1)2. In addition,
according to the docking results, it was observed that steric interactions and hydrogen bonds play an
important role in the interaction between the molecules and the active site of the enzyme.

Keywords: Sulfisoxazole, DFT, CA(Il), molecular docking
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Ozet

Nepeta, Lamiaceae familyasinin en biiyiik iyesidir ve 300 tiir icermektedir. Nepeta, halk arasinda
terletici, idrar soktiiriicii, oksiiriikk 6nleyici ve mide rahatsizliklar1 i¢in kullanilmaktadir. Tiirkiye’ de
yetisen yaygin tiirlerden biri olan Nepeta tiirleri etkin fitokimyasal igerikleriyle bir¢cok arastirmalarin
konusu olmustur. Bu ¢alismada Nepeta stenantha Kotschy & Boiss bitkisinin metanol:kloroform (1:1)
¢oziicli sisteminde ekstraksiyon edildi. Elde edilen ham ekstrakt kolon kromotografisinde silika jel
kullanilarak artan ¢6ziicli polaritesine gore fraksiyonlandirma yapilarak, hekzan, kloroform, etil asetat
ve metanol fraksiyonlar: elde edildi. N. stenantha’ nin ham ekstraktina ve fraksiyonlarina fitokimyasal
analizler ve biyoaktivite testleri uygulandi. N. stenantha’ nin fraksiyonlarina uygulanan biyoaktivite
testlerinden antioksidan, antimikrobiyal, enzim inhibisyon (asetikolinesteraz, biitirilkolinesteraz, o-
amilaz, a-glukozidaz tirosinaz, lipaz inhibisyonu) ve DNA koruyucu (agaroz jel elektroforez metodu)
aktivite testleri uygulandi. Ayrica ekstrakt ve fraksiyonlara toplam fenolik, flavonoid igerigi, HPLC-
MS/MS, GC-FID ve GC-MS analizleri yapildi. Orneklerin analizlerinde rosmarinik asit, kafeik asit,
klorojenik asit, fraksiyonlar da ise koloroform, etilasetat ve metanol alt fraksiyonlarinda ana bilesenler
sirastyla sikimik asit, sikimik asit, rosmarinik asit ana bilesen olarak belirlenmistir. Heksan
fraksiyonunun GC-MS analizinde 9,12,15-oktadekatrienoik asit,metil ester, (% 43.09), oktadekanoik
asit, metilester (% 18.80) ve heksadecanoik asit, metilester (% 11.06) oranla igeren bilesenleridir. Ham
esktrakt ve fraksiyonlar etkin aktiviteler gostesterdi. Ayrica, N. stenantha 6énemli diizeyde terpenler,

fenolik bilesikler ve esansiyel yag asitleri icerdiginden tibb1 olarak degerlendirilmesi 6nemlidir.
Tesekkiir: Bu calisma TUBITAK (119Z442) tarafindan desteklenmistir.
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Abstract

Nepeta is the largest member of the Lamiaceae family and includes 300 species. Nepeta is popularly
used for diaphoretic, diuretic, anti cough, and stomach ailments. Nepeta species, a common species
grown in Turkey, have been the subject of much research with their effective phytochemical contents.
In this study, the Nepeta stenantha Kotschy & Boiss plant was extracted in methanol: chloroform (1:1)
solvent system. Hexane, chloroform, ethyl acetate, and methanol fractions were obtained by
fractionating the crude extract according to increasing solvent polarity using silica gel in column
chromatography. Phytochemical and bioactivity tests were applied to the crude extract and fractions of
N. stenantha.  Antioxidant,  antimicrobial, enzyme inhibition  (acetylcholinesterase,
butyrylcholinesterase, o amylase, a glucosidase tyrosinase, lipase Inhibition) and DNA protective
(agarose gel electrophoresis method) activity tests were applied to the fractions of N. stenantha. In
addition, total phenolic, flavonoid content, HPLC MS/MS, GC FID, and GC MS analyzes were
performed on the extracts and fractions. In the analyzes of the samples, rosmarinic acid, caffeic acid,
chlorogenic acid, and in the fractions chloroform, ethyl acetate, and methanol sub fractions, the main
components were determined as shikimic acid, shikimic acid, rosmarinic acid, respectively. In the GC
MS analysis of the hexane fraction, 9, 12, 15 octadecatrienoic acid, methyl ester (43.09%), octadecanoic
acid, methyl ester (18.80%), and hexadecanoic acid are the components containing methyl ester
(11.06%). The crude extract and fractions showed effective activities. In addition, N. stenantha has
significant levels of terpenes, phenolic compounds, and essential fatty acids, so it is important to
consider it medicinally.

Acknowledgments: This study was supported by TUBITAK (119Z442).
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Ozet

Nepeta, Lamiaceae familyasinin en biiyiik tiyesidir ve 300 tiir icermektedir. Nepeta, halk arasinda
terletici, idrar soktiiriicii, 0ksiiriik 6nleyici ve mide rahatsizliklar1 i¢in kullanilmaktadir. Cogu Nepeta
tiirlinde terpenler ve nepetalakton tiirevleri bulundugundan, antimikrobiyal, antioksidan ve enzim
inhibitorii gibi genis biyolojik etkileri vardir ve bu nedenle bir¢ok arastirmanin konusu olmustur.
Endemik Nepeta baytopii Hedge Et Lamond, Tiirkiye’ de Bingdl ilinde yayilim gdsteren, sinirli dagilima
sahip lokal endemik bir tiirdiir. Bu bitki metanol:kloroform (1:1) ¢6ziicii karisimu ile ekstrakte edildi ve
elde edilen ham ekstakta kolon kromatografisi uygulandi. Hekzan, kloroform, etil asetat ve metanol
fraksiyonlart elde edildi. Bu fraksiyonlara tekrar kolon kromatografisi uygulandi. Ham ekstrakt,
fraksiyonlar ve izole edilen molekiillere enzim inhibisyon (asetilkolinesteraz, biitirilkolinesteraz, a-
amilaz, a-glukozidaz, lipaz ve tirozinaz) testleri ile birlikte toplam fenol ve flavonoid igerigi, HPLC-
MS/MS analizleri uygulandi. HPLC-MS/MS analizinde kloroform, etil asetat ve metanol
fraksiyonlarinda en fazla krisin, kuersetin-3-glukozit, sikimik asit, rosmarinik asit ve rutin bilesikleri
belirlendi. Ayrica bu fraksiyonlar enzim inhibisyon testlerinde de yiiksek aktivite gdsterdi.
Fraksiyonlara enzim inhibisyon testleri uygulanarak biyoaktivite yonlendirmeli izolasyon galigmalari
gergeklestirildi. N. baytopii fraksiyonlarinin arasinda en yiiksek aktiviteye sahip fraksiyon kloroform
fraksiyonu olarak belirlendi. Biyoaktif fraksiyonlardan f-sitosterol, daukosterol, iksorozit, ursolik asit
ve apigenin bilesikleri izole edilerek molekiil yapilari 'H-NMR, *C-NMR, COSY, HMBC ve HSQC
analizleriyle ile tanimlandi. Izole edilen molekiillerin enzim inhibisyon aktiviteleri de etkili bulundu ve

bu molekiillerin enzim inhibitorii olarak kullanilabilecegi diistiniilmektedir.
Tesekkiirler: Bu calisma TUBITAK (1192442) tarafindan desteklendi.
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Abstract

Nepeta is the largest member of the Lamiaceae family and includes 300 species. Nepeta is popularly
used for diaphoretic, diuretic, anti-cough, and stomach ailments. Since most Nepeta species contain
terpenes and nepetalactone derivatives, they have broad biological effects such as antimicrobial,
antioxidant, and enzyme inhibitor and have therefore been the subject of many studies. Endemic Nepeta
baytopii Hedge Et Lamond is a locally endemic species with limited distribution, which is distributed
in Bing6l province in Turkey. This plant was extracted with a solvent mixture of methanol:chloroform
(1:1), and column chromatography was applied to the obtained crude extract. Hexane, chloroform, ethyl
acetate, and methanol fractions were obtained. Column chromatography was applied to these fractions
again. Enzyme inhibition (acetylcholinesterase, butyrylcholinesterase, a-amylase, a-glucosidase, lipase,
and tyrosinase) tests, total phenol and flavonoid content, HPLC-MS/MS analyses were applied to crude
extracts, fractions and isolated molecules. In HPLC-MS/MS analysis, chrysin, quercetin-3-glucoside,
shikimic acid, rosmarinic acid, and rutin compounds were determined the most in chloroform, ethyl
acetate, and methanol fractions. In addition, these fractions showed high activity in enzyme inhibition
tests. Bioactivity-directed isolation studies were performed by applying enzyme inhibition tests to the
fractions. Among the N. baytopii fractions, the fraction with the highest activity was determined as the
chloroform fraction. B-sitosterol, daucosterol, ixoroside, ursolic acid, and apigenin compounds were
isolated from bioactive fractions, and their molecular structures were defined by 'H-NMR, *C-NMR,
COSY, HMBC, and HSQC analyses. The enzyme inhibition activities of the isolated molecules were
also found to be effective, and it is thought that these molecules can be used as enzyme inhibitors.

Acknowledgments: This work was supported by the TUBITAK (119Z442).
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Ozet

Halk arasinda terletici, idrar soktiiriicii, oksiiriik 6nleyici ve mide rahatsizliklar1 i¢in kullanilan Nepeta,
Lamiaceae familyasinin en biiyiik iiyesidir. Igerdikleri sekonder metabolitler sayesinde antioksidan,
antibakteriyel gibi birgok biyolojik aktiviteye sahiptir. Nepeta tiiriiniin bir iiyesi olan Nepeta italica L.
subsp. italica, Tiirkiye’ de Bingdl ilinde yayilim gosteren bir tiirdiir. Metanol: kloroform (1:1) ¢oziicii
karigimi kullanilarak bitki ekstrakte edildi ve ham ekstrakt kolon kromatografisinde artan polariteye
gore dort farkli ¢oziicii ile fraksiyonlara ayrildi ve hekzan, kloroform, etil asetat ve metanol fraksiyonlari
elde edildi ve bu farksiyonlara tekrar kolon kromatografisi uygulandi ve her birinden ayr1 ayr
fraksiyonlar elde edildi. Ham ekstrakta, fraksiyonlara ve saf bilesiklere antibakteriyel aktivite testleri ile
birlikte kimyasal igerik (toplam fenol ve flavonoid igerigi, HPLC-MS/MS) analizleri uygulandi. Ham
ekstrakt, kloroform, etil asetat ve metanol fraksiyonlariin HPLC-MS/MS analizinde en fazla bulunan
bilesenler rosmarinik asit, sikimik asit, kafeik asit, kuersetin-3-ksilozid ve naringindir. Elde edilen
fraksiyonlara antibakteriyel aktivite testleri uygulandiktan sonra biyoaktivite yonlendirmeli izolasyon
caligmalar1 yapildi. Yiiksek antibakteriyel aktiviteye sahip kloroform, etil asetat ve metanol
fraksiyonlariin biyoaktif alt fraksiyonlarindan B-sitosterol, daukosterol, ursolik asit, kafeik ait, 8-
epideoksiloganik asit, cirsimarin, cirsimaritin ve abietatrien-3p-ol bilesikleri izole edildi. Bu bilesiklerin
molekiil yapilart 'H-NMR, BC-NMR, COSY, HMBC ve HSQC analizleriyle tanimlandi ve
antibakteriyel aktivite testleri uygulandi. izole edilen bilesiklerin antibakteriyel aktiviteleri de etkili

olarak belirlendi ve antibiyotik olarak kullanilabilir.
Tesekkiirler: Bu calisma TUBITAK (119Z442) tarafindan desteklend;.
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Abstract

Nepeta, which is popularly used for diaphoretic, diuretic, anti-cough, and stomach ailments, is the largest
member of the Lamiaceae family. Thanks to the secondary metabolites it contains, it has many
biological activities such as antioxidant and antibacterial. Nepeta italica L. subsp. italica is a species
that spreads in Bingdl province in Turkey. The plant was extracted using a solvent mixture of
methanol:chloroform (1:1), and the crude extract was separated into fractions with four different
solvents according to the increasing polarity in column chromatography, and hexane, chloroform, ethyl
acetate, and methanol fractions were obtained, and column chromatography was applied to these
fractions again and from each of them. Separate fractions were obtained. Antibacterial activity tests and
chemical content (total phenol and flavonoid content, HPLC-MS/MS) analyzes were applied to the crude
extract, fractions, and pure compounds. The most abundant components in HPLC-MS/MS analysis of
crude extract, chloroform, ethyl acetate, and methanol fractions are rosmarinic acid, shikimic acid,
caffeic acid, quercetin-3-xyloside, and naringin. After the antibacterial activity tests were applied to the
obtained fractions, bioactivity-guided isolation studies were performed. B-sitosterol, daucosterol, ursolic
acid, caffeic acid, 8-epideoxyloganic acid, cirsimarin, cirsimaritin and abietatrien-3p-ol compounds
were isolated from the bioactive sub-fractions of chloroform, ethyl acetate and methanol fractions with
high antibacterial activity. The molecular structures of these compounds were identified by 'H-NMR,
BC-NMR, COSY, HMBC, and HSQC analyses, and antibacterial activity tests were applied. The
antibacterial activities of the isolated compounds were also determined to be effective and can be used
as antibiotics.

Acknowledgments: This work was supported by the TUBITAK (119Z442).
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Ozet

Bu c¢alismada, endemik Nepeta aristata'’ nin metanol: kloroform (1:1) ekstraktinin fitokimyasal
bilesimleri ve in vitro biyolojik aktiviteleri arastirildi. Elde edilen ham ekstrakt silika jel kolonunda
¢Oziicii polaritesine gore dort fraksiyona ayrildi. Dort farkli fraksiyon sephadex kolonunda % 65
metanol-% 35 kloroform oraninda kolondan gecirelerek alt fraksiyonlar elde edildi. Ekstrakt ve
fraksiyonlarin toplam fenolik ve flavonoid igerigi, antioksidan (toplam antioksidan, indirgeme giicii,
serbest radikal giderme, ABTS.+ radikali giderme, metal selat, siiperoksit anyonu giderme),
antimikrobiyal (disk difiizyon, minimum inhibisyon konsantrasyonu metodu), enzim inhibitorii
(asetikolinesteraz Inhibisyonu, biitirilkolinesteraz o-amilaz o-glukozidaz tirosinaz, lipaz inhibisyonu)
ve DNA koruyucu etkileri degerlendirildi. Ayrica kloroform alt fraksiyonlarindan biyoaktivite
yonlendirmeli izolasyon ile ursolik asit elde edildi ve biyoaktiviteleri incelendi. Ham eksrakt ve
fraksiyonlarin fitokimyasal bilesenleri HPLC-MS/MS, GC-FID ve GC-MS ile analiz edildi. N. aristata
ham ekstrakt ve fraksiyonlar1 dikkate deger antioksidan, enzim inhibisyonu ve DNA koruma aktiviteleri
gosterdi. N. aristata’ mn HPLC-MS/MS analizinde ham ekstrakta rosmarinik asit, rutin, kafeik asit,
diklorometan fraksiyonunda; krisin, sikimik asit, biokanin A, etil asetat fraksiyonunda; rosmarinik asit,
sikimik asit, kirisin, ve metanol fraksiyonunda; rosmarinik asit, kuersimeritrin, skutellarin belirlendi.
GC-FID analizinde cis-11- eikosanoat, palmitat, cis-9-oleik asit bilesikleri tespit edilirken GC/MS
analizinde ise 9,12,15-oktadekatrienoik asit, metil ester, camphene bilesikleri tespit edildi. Sonuglara
gore, N. aristata, antioksidan, antibakteriyel, enzim inhibisyonu ve DNA koruyucu 6zellikleri a¢isindan

zengin dogal biyoaktif bilesenler kaynagi olan dogal {iriin olabilir.
Tesekkiir: Bu calisma TUBITAK(119Z442) tarafindan desteklenmistir.
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Abstract

This study investigated phytochemical compositions and in vitro biological activities of
methanol:chloroform (1:1) extract of endemic Nepeta aristata. The obtained crude extract was separated
into four fractions according to solvent polarity on a silica gel column. Sub-fractions were obtained by
passing four different fractions through the column at a rate of 65% methanol-35% chloroform on a
sephadex column. Total phenolic and flavonoid content of extracts and fractions, antioxidant (total
antioxidant, reducing power, free radical scavenging, ABTS.+ radical scavenging, metal chelate,
superoxide anion scavenging), antimicrobial (disc diffusion, minimum inhibition concentration
method), enzyme inhibitor (acetylcholinesterase). Inhibition of butyrylcholinesterase a-amylase a-
glucosidase tyrosinase, lipase Inhibition) and DNA protective effects were evaluated. In addition, ursolic
acid was obtained from chloroform subfractions by bioactivity-directed isolation, and its bioactivity was
investigated. The phytochemical components of the crude extract and fractions were analyzed by HPLC-
MS/MS, GC-FID, and GC-MS. The crude extract and fractions of N. aristata showed remarkable
antioxidant, enzyme inhibition, and DNA protection activities. In the HPLC-MS/MS analysis of N.
aristata, in the crude extract rosmarinic acid, rutin, caffeic acid, dichloromethane fraction; chrysin,
shikimic acid, biochanin A in the ethyl acetate fraction; in the rosmarinic acid, shikimic acid, chrysin,
and methanol fraction; rosmarinic acid, quercimeritrin, scutellarin were determined. While cis-11-
eicosanoate, palmitate, cis-9-oleic acid compounds were detected in GC-FID analysis, 9,12,15-
octadecatrienoic acid, methyl ester, and camphene compounds were detected in GC/MS analysis.
According to the results, N. aristata may be the natural product, a rich source of natural bioactive
components in terms of antioxidant, antibacterial, enzyme inhibition, and DNA protective properties.

Acknowledgements: This study was supported by TUBITAK (1192442).
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2-Amino-5-Metilpiridin ile 2,6-Piridindikarboksilik Asitin Proton Tuzu ve Cu(ll) Kompleksleri
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Ozet

Japon yemegi Natto'dan kesfedilen 2,6-piridindikarboksilik asit (dipikolinik asit), katalizde, kimyada,
biyokimyada, tipta birgok uygulamada kullanilmaktadir. 2,6-piridindikarboksilik asit (H2dipic) ve
protonlanmisg formlar1 (Hdipic- ve dipic2-) ile yapilan ¢alismalarda metale baglanarak O, N, O'
uglarindan, monomerik, dimerik veya polimerik veya karboksilat kopriilii selat iyon kompleksleri
olusturduklari  gozlenmistir. 2-Aminopiridin  tiirevleri, antifungal, antiviral, antidiyabetik,
antihistaminik, antikonviilsan, antienflamatuar, antibakteriyel, antiparazitik, kardiyotonik, analjezik,
alzheimer ve noronal nitrik oksit inhibitorleri gibi biyolojik o6zelliklere sahiptir. 2-Aminopiridin
tiirevleri, aromatik halkanin nitrojen atomu veya amino grubu ile metal iyonu ile kompleks olusumunda
metale baglanmaktadir. 2,6-Piridindikarboksilik asit ve onun proton vermis formlarim1 ve 2-
aminopiridin tiirevlerini i¢eren co-kristal, proton transfer tuzu ve karisik ligandli metal kompleksleri ile
bir¢ok caligma yapilmig ve yapilmaya devam etmektedir. Bu ¢aligmada 2-amino-5-metilpiridin ve 2,6-
piridindikarboksilik asidin proton transfer tuzu ve Cu(ll) kompleksleri sentezlendi. Cu(ll)
komplekslerinin yapilar1 X-1s1n1, AAS, FT-IR, UV, termal, manyetik duyarlilik ve molar iletkenlik
teknikleri ile Onerilmistir. Ayrica tiim bilesiklerin S. aureus (ATCC 29213), E. faecalis (ATCC 29212)
ve E. coli (ATCC 25922) (bakteri), C. parapisilosis (ATCC 22019), C. Krusei (ATCC 6258)'e kars1
antibakteriyel 6zellikleri ) ve C. albicans (ATCC 10231) (mayalara) kars1 antifungal 6zelliklerine karsi

etkinligi arastirilmistir. Tim bilesikler bakteri ve mayaya karsi aktivite gostermistir.

Anahtar Kelimeler: 2-Amino-5-metilpiridin, 2,6-Piridindikarboksilik Asit, Proton Transfer Tuzu,
Cu(ll) kompleksleri, Antibakteriyel ve Antifungal Aktivite
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Abstract

2,6-Pyridinedicarboxylic acid (dipicolinic acid) discovered from Japanese food Natto is used in
catalysis, chemistry, biochemistry, medicine of many applications. In studies conducted with 2,6-
pyridindicarboxylic acid (H2dipic) and its protonated forms (Hdipic- and dipic2-), it was observed that
they formed monomeric, dimeric or polymeric or chelate complexes from O, N, O’ ends by binding to
the metal ion with a carboxylate bridge. 2-Aminopyridine derivatives have biological properties such as
antifungal, antiviral, antidiabetic, antihistaminic, anticonvulsant, anti-inflammatory, antibacterial,
antiparasitic, cardiotonic, analgesic, alzheimer's and neuronal nitric oxide inhibitors. 2-Aminopyridine
derivatives are bonded to the metal with the nitrogen atom or amino group of the aromatic ring in
complex formation with metal ion. Many studies have been carried out and continue to be done with the
co-crystal, proton transfer salt and metal complexes with mixed ligands, which contain 2,6-
pyridindicarboxylic acid and its proton given forms and 2-aminopyridine derivatives. In this study, the
proton transfer salt of 2-amino-5-methylpyridine and 2,6-pyridinedicarboxylic acid and its Cu(ll)
complexes were synthesized. The structures of Cu(ll) complexes have been proposed by X-ray, AAS,
FT-IR, UV, thermal, magnetic susceptibility and molar conductivity techniques. In addition,
antibacterial properties of all compounds against S. aureus (ATCC 29213), E. faecalis (ATCC 29212)
and E. coli (ATCC 25922) (bacteria), C. parapisilosis (ATCC 22019), C. Krusei (ATCC 6258) and
C.albicans (ATCC 10231) (yeasts) against its antifungal properties has been studied activity against.
All compounds showed activity against bacteria and yeast.

Keywords: 2-Amino-5-methylpyridine, 2,6-Pyridinedicarboxylic Acid, Proton Transfer Salt, Cu(ll)
complexes, Antibacterial and Antifungal Activities
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Ozet

Ceviz kabugundaki juglonun aktif maddesi (5-hidroksi-1,4-naftaledion) antimikrobiyal o6zellikler
gosterir . Juglon olarak bilinen biyomateryal ceviz kabuklarinda ve ceviz yapraklarinda bulunur .
Juglone yakin zamanda apoptozu indiikleyerek insan tiimor hiicrelerine (HL-60, HL-60R, A549 ve
SCG-7901) karst sitotoksisite gostermistir. Bazi Avrupa iilkelerinde, o6zellikle kirsal alanlarda,
kurutulmus ceviz yapraklari, antiradikal ve antibakteriyel 6zellikleri nedeniyle infiizyon hazirlamak igin
siklikla kullanilir . Ceviz kabugunda bulunan aktif bilesik juglon (5-hidroksi-1,4-naftaledion)
antimikrobiyal 6zellikler gdsterir ve pamuklu kumaglara uygulanarak daha spesifik iiriinler elde etmek
miimkiindiir . Ceviz kabuklarindan ekstraksiyon yontemi ile kolayca ve yiiksek verimle elde edilebilir .
Antimikrobiyal ajan olarak antibakteriyel, antifungal vb. tekstil tiriinleri, cerrahi elbiseler, hemsire
elbiseleri, hastane perdeleri, havlular ve bu tiir yerlerde kullanilan yatak malzemeleri gibi giysiler
antimikrobiyal 6zelliklere sahip olmalidir . Juglon gibi B-diketon yapisma sahip bilesiklerin, dondr
atomlar1 sayesinde metal iyonlari ile iyi koordine oldugu bilinmektedir . Bircok arastirmaci, dioksijen
alim1 , oksidatif kataliz , manyetik ve biyolojik o6zellikleri nedeniyle B-diketon tiirevleri ve metal

komplekslerine biiyiik ilgi duymaktadir.

Bu calismada ceviz kabugundan soxhlet aparati kullanilarak ekstraksiyon yontemi ile juglon elde
edilmis ve bunun Cu(Il), Mn(II), Zn(II) kompleksleri sentezlenmistir. Elde edilen komplekslerin yapilari
element analizi (C, H, N, S), FT-IR, UV-Vis gibi spektroskopik yontemlerle karakterize edildi.

Anahtar Kelimeler: juglon, metal kompleksleri
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Abstract

The active ingredient of juglone (5-hydroxy-1,4-naphthaledione) in the walnut shell shows antimicrobial
properties . The biomaterial known as juglone is found in walnut shells and walnut leaves . Juglone has
recently demonstrated cytotoxicity against human tumor cells (HL-60, HL-60R, A59, and SCG-7901)
by inducing apoptosis. In some European countries, especially in rural areas, dried walnut leaves are
often used to prepare infusions for their antiradical and antibacterial properties . The active compound
juglone (5-hydroxy-1,4-naphthaledione) found in the walnut shell shows antimicrobial properties and it
is possible to obtain more specific products by applying it to cotton fabrics . It can easily be obtained
and with high efficiency by the extraction method from walnut shells . As an antimicrobial agent,
antibacterial, antifungal etc. Clothing such as textile products, surgical dresses, nurse dresses, hospital
curtains, towels and bedding materials used in such places should have antimicrobial properties .
Compounds with an B-diketone structure such as juglone are known to coordinate well with metal ions
thanks to their donor atoms . Many researchers have great interest in B-diketone derivatives and their
metal complexes due to their dioxygen uptake , oxidative catalysis , magnetic and biological properties.

In this study, juglone was obtained by the extraction method using the soxhlet apparatus from the walnut
shell and its Cu (I1), Mn (I1), Zn (1I) complexes were synthesized. The structures of the obtained
complexes were characterized by spectroscopic methods such as, elemental analysis (C, H, N, S), FT-
IR, UV-Vis.

Keywords: Juglon, metal complexes
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5-Dimetilamino-2-hidroksi-3-metoksibenzaldehit Siilfisoksazol Bilesiginin ve Onun Cu(II)
Kompleksinin Sentezi, Karakterizasyonu, CA(II) Enzim Aktivitesi ve Molekiiler Doking
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Ozet

Bu c¢alismada, salisilaldehit tiirevi olan 5-Dimetilamino-2-hidroksi-3-metoksibenzaldehit ve
Siilfisoksazol bilesiginin kondenzasyon tepkimesi sonucu olusan 5-Dimetilamino-2-hidroksi-3-
metoksibenzaldehit siilfisoksazol (L1) bilesigi ve onun Cu (II) kompleksi sentezlenmistir. Sentezlenen
ligandin yapisi element analizi 1H-NMR, 13C-NMR, FT-IR ve LC-MS yontemleriyle aydimlatilirken
Cu (IT) kompleksinin yapisi ise LC-MS, FT-IR ve manyetik duyarlik yontemleriyle aydinlatilmistir.
Bilesiklerin karbonik anhidraz inhibisyon hCA II izoenzimleri iizerinde esteraz aktivitesine bakilarak
test edilmistir. Cu(L1)2 kompleksi hCA II’ye kars1 liganda gore daha iyi bir inhibisyon etkisi gosterdigi
gortlmiistiir. Enzim-bilesik etkilesimlerini molekiiler seviyede belirlemek i¢in ise Molegro Virtual
Docker MVD 2019.7.0 programi kullanilarak doking ¢alismasi yapilmistir. hCA(IT) enzimi i¢in yapilan
molekiiler docking ¢aligmalarinda inhibitér molekiillerin her biri igin enzimin aktif bolgesine baglanma
enerjileri hesaplandi. Elde edilen enerjiler de enzimle en iyi etkilesimi Cu(L1)2 tarafindan
gerceklestirildigini desteklemektedir. Ayrica, doking sonuglarina gére molekiiller ve enzimin aktif
bolgesi arasinda etkilesimde sterik etkilesmislerin ve hidrojen baglarinin 6nemli rol oynadigi

gbzlemlenmisgtir.

Anahtar Kelimeler: Siilfisoksazol, DFT, CA(II), molekiiler docking
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Abstract

In this study, 5-Dimethylamino-2-hydroxy-3-methoxybenzaldehyde sulfisoxazole (L1) compound,
which is formed as a result of the condensation reaction of 5-Dimethylamino-2-hydroxy-3-
methoxybenzaldehyde and Sulfisoxazole, which is a salicylaldehyde derivative and its Cu (11) complex
were synthesized. While the structure of the synthesized ligand was elucidated by elemental analysis
1H-NMR, 13C-NMR, FT-IR and LC-MS methods, the structure of the Cu(ll) complex was elucidated
by LC-MS, FT-IR and magnetic susceptibility methods. The compounds were tested by looking at their
esterase activity on carbonic anhydrase inhibition hCA 1l isoenzymes. It was observed that Cu(L1)2
complex showed a better inhibition effect against hCA Il than ligand. In order to determine the enzyme-
compound interactions at the molecular level, a docking study was carried out using the Molegro Virtual
Docker MVD 2019.7.0 program. In molecular docking studies for the hCA(11) enzyme, binding energies
for each of the inhibitor molecules to the active site of the enzyme were calculated. The obtained
energies also support that the best interaction with the enzyme is realized by Cu(L1)2. In addition,
according to the docking results, it was observed that steric interactions and hydrogen bonds play an
important role in the interaction between the molecules and the active site of the enzyme.

Keywords: Sulfisoxazole, DFT, CA(Il), molecular docking
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Yeni Kinazolin-Siilfonamit Tiirevlerinin TFA Katalizorliigiinde U¢ Bilesenli Mikrodalga
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Ozet

Siilfonamitler, suda hemen hemen hic¢ ¢oziinmeyen genellikle beyaz renkte, kokusuz, tatsiz, kristalize
toz bilesiklerdir. Isiga kars1 hassas olmalar1 disinda, genel olarak kararlidirlar. Antibakteriyel, antiviral,
antitiroid, diiiretik, hipoglisemik ve antitiimor gibi ¢esitli biyolojik aktiviteleri nedeniyle, siilfonamit

tiirevleri simdiye kadar ¢ok sayida ¢aligmanin konusu olmustur.

Kinazolinler ise, benzen ve pirimidin halkalarinin kenetlenmesi sonucu olusan ve genellikle kristal
formda bulunan heterosiklik bilesiklerdir. Ayrica bu bilesikler antimikrobiyal, antikonviilsan, anti-
inflamatuar, anti-HIV, antifungal, antitiimor, antibakteriyel ve antidiyabetik gibi genis spektrumdaki
biyolojik aktiviteleri nedeniyle medisinal kimya alaninda 6nemli bilesikler sinifinda bulunmaktadir.
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Bu calismada multikomponent reaksiyon teknigi kullanilarak, siilfonamit grubu iceren yeni kinazolin
tirevlerinin sentezlenmesi amaglanmistir. Bunun i¢in anahtar bilesik olan 5-amino-1,3,4-tiyadiazol-2-
siilffonamit bilesigi Diazomid adli ilagtan yola ¢ikilarak tarafimizca hazirlanmigtir. Reaksiyonlarda,
bilesen olarak hazirlanan  5-amino-1,3,4-tiyadiazol-2-siilfonamit  bilesigi,  5,5-dimetil-1,3-
sikloheksandion ve siibstitiie benzaldehit tiirevleri kullanilmistir. Katalizor olarak trifloroasetik asit
(TFA) kullanilmig ve reaksiyonlar mikrodalga yontemi ile {i¢ bilesenli olarak tek kap icerisinde
gerceklestirilmistir. Elde edilen kinazolin bilesiklerinin yap1 analizleri FTIR, 1H NMR, 13C NMR ve
Kiitle spektrum verileri kullanilarak yapilmistir.

Bu ¢alisma Kiitahya Dumlupinar Universitesi Bilimsel Arastirma Projeleri Koordinatérliigii tarafindan

2020-03 nolu proje kapsaminda desteklenmistir.

Anahtar Kelimeler: TFA; Siilfonamit; Kinazolin; Mikrodalga, Multikomponent
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Abstract

Sulfonamides are generally white, odorless, tasteless, crystalline powder compounds that are almost
insoluble in water. They are generally stable, except that they are light sensitive. Because of their diverse
biological activities such as antibacterial, antiviral, antithyroid, diuretic, hypoglycemic and antitumor,
sulfonamide derivatives have been the subject of numerous studies so far.

Quinazolines, on the other hand, are heterocyclic compounds formed as a result of the coupling of
benzene and pyrimidine rings and are generally found in crystal form. In addition, these compounds are
in the class of important compounds in the field of medicinal chemistry due to their broad spectrum of
biological activities such as antimicrobial, anticonvulsant, anti-inflammatory, anti-HIV, antifungal,
antitumor, antibacterial and antidiabetic.
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In this study, it was aimed to synthesize new quinazoline derivatives containing sulfonamide group by
using multicomponent reaction technique. The key compound for this, 5-amino-1,3,4-thiadiazol-2-
sulfonamide, was prepared by us based on the drug Diazomid. 5-amino-1,3,4-thiadiazol-2-sulfonamide
compound, 5,5-dimethyl-1,3-cyclohexanedione and substituted benzaldehyde derivatives were used as
components in the reactions. Trifluoroacetic acid (TFA) was used as the catalyst and the reactions were
carried out by microwave method as three components in a single vessel. The structural analyzes of the
obtained quinazoline compounds were performed using FTIR, 1H NMR, 13C NMR and Mass spectrum
data.

This research has been supported by Kiitahya Dumlupinar University Scientific Research Projects
Coordination Office under grant number 2020-03.

Keywords: TFA; Sulfonamide; Quinazoline; Microwave, Multicomponent
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Ozet

Pirazol, bitisik pozisyonlarda ii¢ karbon atomu ve iki azot atomundan olusan ve bes iiyeli halka yapisi
ile karakterize edilen aromatik heterosiklik bir bilesiktir. Pirazol halkasi yapisal 6zellikleri, kimyasal
ozellikleri, sentez yontemleri ve reaksiyonlar1 ile de 6n plana ¢ikmaktadir. Ayrica pirazol bilesikleri,
cok yonlii biyolojik aktiviteleri nedeniyle heterosiklik bilesikler igerisinde ayricalikli bir yere sahiptir.
Pirazollerin farmakolojik aktiviteleri; analjezik, anti-inflamatuar, antifungal, antipiretik, antikonviilsan,
antitlimor, antiobezite ve karbonik anhidraz inhibisyonu olmak iizere genis bir yelpazede bulunmaktadir.
Sahip olduklar1 biyolojik aktivitelerin arastirilmasi amaciyla giiniimiize kadar sayisiz pirazol tiirevi
sentezlenmis ve bu alandaki ¢alismalar artarak devam etmektedir. Fomepizol, Zometapine, Celecoxib
ve Rimonabant gibi giiniimiizde kullanilan bir¢ok ilag etken maddesinin yapisinda da pirazol halkasina
siklikla rastlanmaktadir.

Bu calismada pirazol bilesiklerinin ¢esitli 6zellikleri, literatiirde bulunan sentez yontemleri ve gesitli
biyolojik aktivite calismalari ile ilgili son yillardaki gelismeler derlenerek bu alanda c¢alisacak

arastirmacilar i¢in bir kaynak olusturulmasi amaglanmustir.

Bu arastrma Kiitahya Dumlupinar Universitesi Bilimsel Arastirma Projeleri Koordinatorliigii

tarafindan 2021-23 no.lu proje kapsaminda desteklenmistir.

Anahtar Kelimeler: Heterosiklik, Pirazol, Sentez, Biyolojik Aktivite
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Pyrazole Compounds: Chemical Properties, Synthetic Methods and Biological Significance
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Abstract

Pyrazole is an aromatic heterocyclic compound composed of three carbon atoms and two nitrogen atoms
in adjacent positions and characterized by its five-membered ring structure. The pyrazole ring also
stands out with its structural properties, chemical properties, synthesis methods and reactions. In
addition, pyrazole compounds have a privileged place among heterocyclic compounds due to their
versatile biological activities. The pharmacological activities of pyrazoles are in a wide spectrum
including analgesic, anti-inflammatory, antifungal, antipyretic, anticonvulsant, antitumor, antiobesity
and carbonic anhydrase inhibition. In order to investigate their biological activities, numerous pyrazole
derivatives have been synthesized to date and studies in this area are increasingly continuing. The
pyrazole ring is frequently encountered in the structure of many active pharmaceutical ingredients such
as Fomepizole, Zometapine, Celecoxib and Rimonabant.

In this study, it is aimed to create a resource for researchers who will work in this field by compiling the
various properties of pyrazole compounds, the synthesis methods in the literature and the recent
developments in various biological activity studies.

This study has been supported by Kutahya Dumlupinar University Scientific Research Projects
Coordination Office under grant number 2021-23.

Keywords: Heterocyclic, Pyrazole, Synthesis, Biological Activity
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3-Etoksi Fenil Boronik Asit ve 4-Etoksi Fenil Boronik Asit Bilesiklerinin Kuantum Hesaplama
Teknikleri ile Arastirllmasi

Alpaslan Bayrakdar

Tibbi Hizmetler ve Teknikler Béliimii Igdir Universitesi
alpaslan.bayrakdar@igdir.edu.tr

Ozet

Bu calismada, kuantum kimyasal hesaplama teknikleri kullanilarak teorik yontemler yardimiyla 3-
etoksifenilboronik asit ve 4-etoksifenilboronik asit bilesikleri karakterize edilmistir. Ilk olarak,
yogunluk fonksiyonel teorisi kullanilarak basliktaki bilesiklerin en kararli yapilar belirlendi. lk olarak,
baslik bilesikleri yogunluk fonksiyonel teorisi (DFT) ile optimize edildi ve en kararli yapilar1 belirlendi.
Optimizasyon islemi, 3-etoksifenilboronik asit molekiiliiniin 4-etoksifenilboronik asit molekiiliinden
daha kararli bir yapiya sahip oldugunu gosterdi. Ote yandan, bilesiklerin elektronik ozellikleri ve
kimyasal reaktiviteleri, en yiiksek dolu molekiiler orbital (HOMO) ve en diisiik bos molekiiler orbital
(LUMO) analizi ile belirlendi. Bilesiklerin ilag-benzerlik ozellikleri Lipinski kriterlerine gore
incelenmis ve gerekli kriterleri karsiladiklart tespit edilmistir. Ayrica bu calismada, molekiiler
yerlestirme ¢alismast igin SwisssTargetPrediction araglari yardimiyla sanal tarama yontemi kullanilarak
baslik bilesikleri icin hedef reseptdr tespiti yapilmistir. Son olarak, hedef reseptor ile baslik bilesikleri
arasindaki Protein-Ligand etkilesimleri molekiiler yerlestirme ¢aligmasi kullanilarak arastirildi.

Anahtar Kelimeler: Boronik asit, DFT, HOMO-LUMO, Molekiiler kenetleme

215



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

Quantum Computational Investigation of 3-Ethoxy Phenyl Boronic Acid and 4-Ethoxy Phenyl
Boronic Acid

Alpaslan Bayrakdar

Department of Medical Services and Techniques Igdir University
alpaslan.bayrakdar@igdir.edu.tr

Abstract

In this study, 3-ethoxyphenylboronic acid and 4-ethoxyphenylboronic acid compounds were
characterized with the help of theoretical methods using quantum chemical computation techniques.
First, the most stable structures of the title compounds were determined using density functional theory.
First, the title compounds were optimized by density functional theory (DFT) and their most stable
structures were determined. The optimization process showed that the 3-ethoxyphenylboronic acid
molecule had a more stable conformation than the 4-ethoxyphenylboronic acid molecule. On the other
hand, the electronic properties and chemical reactivity of the compounds were determined by the
analysis of the highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital
(LUMO). The drug-likeness properties of the compounds were examined according to the Lipinski
criteria and it was determined that they met the necessary criteria. In addition, in this study, target
receptor determination was carried out for the title compounds by using the virtual scanning method
with the help of SwisssTargetPrediction tools for molecular docking study. Finally, Protein-Ligand
interactions between the target receptor and the title compounds were investigated by using molecular
docking study.

Keywords: Boronic acid, DFT, HOMO-LUMO, Molecular docking
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Obezite Tedavisinde Pankreas Lipaz Enziminin Onemi ve Dogal Uriinlerin Bu Enzim
Uzerindeki Etkisinin incelenmesi

Selin Cokdinleyen ** & Metin Biilbiil *

! Biyokimya Boliimii Kiitahya Dumlupiar Universitesi
*selin.cokdinleyen@dpu.edu.tr

Ozet

Kiresel bir salgin haline gelen obezite; Oliim riskini arttirir ve kardiyovaskiiler hastaliklar,
gastrointestinal bozukluklar, tip 2 diyabet, eklem ve kas bozukluklari, solunum problemleri ve psikolojik
sorunlar dahil olmak iizere yagam kalitesini kotiilestiren bir¢cok saglik sorununa neden olur. Diinya
Obezite Federasyonu’na gore su anda obezite ile ugrasan 650 milyon yetigskin ve 120 milyon ¢ocuk
vardir. Covid-19 pandemisinde, normal kilodaki bireylerin de obez olma durumuna ilerlemesi Diinya
Obezite Federasyonu ve Diinya Saglik Orgiitii tarafindan bu durumun endise verici oldugu bildirilmistir.
Bu nedenle, obeziteye yonelik onlemlerin alinmasi ve tedavi edilmesi olduk¢a Onemlidir. Obezite
tedavisinde, yasam tarzi (diyet ve egzersiz) ve davramisdegisikligine ek olarak bariastik cerrahi ve
farmakoterapi gibi cesitli tedaviler uygulanmaktadir. Bu modern yontemler pahali olmakla birlikte
diisiik etkinlik ve ciddi yan etkiler gostermektedir. Daha giivenli, etkili, ve uzun siireli sonuglar elde
etmek icin alternatif tedavi yontemlerine ihtiya¢ duyulmaktadir. Alternatif tedavi i¢in son yillarda
caligmalar, insan sindirim sisteminde diyet yaglarinin parcalanmasindan sorumlu olanpankreas lipaz
enziminin dogal triinler ile inhibisyonuna odaklanmistir. Dogal tiriinlerden elde edilen pankreas lipaz
inhibitorleri, viicut metabolizmasi ve yag oksidasyonu iizerinde anti-obezite etkilere sahip ¢ok ¢esitli
bilesenler icermeleri, yapisal cesitlilikleri, diisiik toksisiteleri ve genis kaynak yelpazesi nedeniyle

oldukea dikkat ¢cekmistir.

Su anda bitkiler, mantarlar, algler ve bakterilerden yiizlerce ekstrakt izole edilmekte ve pankreatik lipaz
aktivitesi lizerindeki potansiyel inhibisyonlar1 i¢in taranmaktadir. Bildirilen bir¢ok dogal iiriiniin,
pankreatik lipaz inhibisyonunda oldukg¢a etkili oldugu gosterilmistir. Dogadan pankreatik lipaz
inhibitorlerinin gelistirilmesi konusunda arastirmalar siirekli olarak devam etse de, ne yazik ki higbiri
klinik kullanima ulasmamigtir. Bu nedenle; bu dogal iiriinlerin, insanlarda obeziteyi iyilestirme ve tedavi
etmedeki etkinlikleri hakkinda daha ¢ok biyoaktivite caligmalarina ve klinik arastirmalara ihtiyag

duyulmaktadir.

Bu derlemede, son yillarda obezite tedavisinde ana strateji olan pankreatik lipaz enziminin
inhibisyonundan ve bu enzimin inhibisyonu i¢in kullanilan giincel bazi dogal {iriinlerden
bahsedilecektir. Ayrica, bu dogal iiriinlerin pankreatik lipaz enzimi iizerindeki inhibisyonu ile ilgili

yapilanin vitro ¢alismalar ele alinacaktir.

Anahtar Kelimeler: Obezite Tedavisi, Pankreatik Lipaz Inhibisyonu, Dogal Uriinler
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The Importance of Pancreatic Lipase Enzyme in the Treatment of Obesity and Investigation of
the Effect of Natural Products on This Enzyme
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Abstract

Obesity, which has become a global epidemic; It causes many health problems that worsen quality of
life, including cardiovascular diseases, gastrointestinal disorders, type 2 diabetes, joint and muscle
disorders, respiratory problems and psychological problems. According to the World Obesity
Federation, there are currently 650 million adults and 120 million children dealing with obesity. It is
very important to take precautions and treat obesity. In the treatment of obesity, in addition to lifestyle
and behavioral changes, various treatments such as bariastic surgery and pharmacotherapy are applied.
Although these modern methods are expensive, they show low efficacy and serious side effects.
Alternative treatment methods are needed to obtain safer, more effective and long-lasting results. In
recent years, studies have focused on the inhibition of pancreatic lipase enzyme, which is responsible
for the breakdown of dietary fats in the human digestive system, with natural products. Natural inhibitors
have low toxicity, and structural diversity.

Currently, hundreds of extracts from plants, fungi, algae and bacteria are isolated and screened for
potential inhibition of pancreatic lipase activity. Although research is constantly ongoing on the
development of pancreatic lipase inhibitors from nature, unfortunately none have reached clinical use.
Therefore, more bioactivity studies and clinical research is needed on the efficacy of these natural
products in curing and treating obesity in humans.

In this review, the inhibition of pancreatic lipase enzyme, which has been the main strategy in the
treatment of obesity in recent years, and some current natural products used for the inhibition of this
enzyme will be discussed. In addition, in vitro studies on the inhibition of these natural products on the
pancreatic lipase enzyme will be discussed.

Keywords: Obesity Treatment, Pancreatic Lipase Inhibition, Natural Products
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Ozet

Caligmamizda, Nepeta trachonitica metanol-kloroform (1:1) ekstraktinin fitokimyasal bilesimleri ve in
vitro biyolojik aktiviteleri incelendi. Elde edilen ham ekstrakt silika jel kolonunda artan ¢oziicii
polaritesine gore dort fraksiyona ayrildi. Dort farkli fraksiyon sephadex kolonunda % 65 metanol-% 35
kloroform ¢6ziicli sisteminde kolondan gegirelerek alt fraksiyonlar elde edildi. Ekstrakt ve
fraksiyonlarin toplam fenolik, flavonoid igerigi, antioksidan (toplam antioksidan, indirgeme giici,
serbest radikal giderme, ABTS.+ radikali giderme, metal selat, siiperoksit anyonu giderme),
antimikrobiyal (disk difiizyon, minimum inhibisyon konsantrasyonu metodu), enzim inhibitorii
(asetikolinesteraz, biitirilkolinesteraz, a-amilaz, a-glukozidaz, tirosinaz, lipaz inhibisyonu) ve DNA
koruyucu etkileri gézlemlendi. Ham eksrakt ve fraksiyonlarin fitokimyasal bilesenleri HPLC-MS/MS,
GC-FID ve GC-MS ile analiz edildi. N. trachonitica ham ekstrakt ve fraksiyonlari énemli dlgiide
antioksidan, enzim inhibisyonu ve DNA koruma aktiviteleri gdsterdi. Ayrica biyoaktivite yonlendirmeli
izolasyon ile kloroform alt fraksiyonlarindan ursolik asit ve etil asetat alt fraksiyonlarindan daukosterol
bilesikleri elde edilerek yapilart NMR spektroskopisi ile aydinlatilip biyoaktiviteleri incelendi. N.
trachonitica ekstrakt ve fraksiyonlar; HPLC-MS/MS analizinde; rosmarinik asit, kafeik asit, klorojenik
asit, naringin, kuersetin-3-ksilozid, sikimik asit, t-ferulik asit belirlendi. GC-FID analizinde cis-11-
eikosanoat, palmitat ve linoleat belirlenirken GC/MS analizinde 9,12,15-oktadekatrienoik asit metil
ester, oktadekanoik asit metil ester, hekzadekanoik asit metil ester ve 9-heksadekenoik asit metil ester
bilesikleri en fazla miktarda tespit edildi. Sonuglara gore, N. trachonitica, antioksidan, antibakteriyel,
enzim inhibisyonu ve DNA koruyucu dzellikleri kiyaslandiginda dogal biyoaktif bilesen kaynagi olan

dogal {iriin olarak kullanilabilir.
Tesekkiir: Bu calisma TUBITAK(1197Z442) tarafindan desteklenmistir.

Anahtar Kelimeler: N. trachonitica, Fitokimyasal bilesenler, Biyoaktivite. NMR
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Abstract

Our study investigated the phytochemical compositions and in vitro biological activities of Nepeta
trachonitica methanol-chloroform (1:1) extract. The crude extract was separated into four fractions
according to increasing solvent polarity on a silica gel column. Sub-fractions were obtained by passing
four different fractions through the column in a 65% methanol-35% chloroform solvent system on a
sephadex column. Total phenolic, flavonoid content of extracts and fractions, antioxidant (total
antioxidant, reducing power, free radical scavenging, ABTS.+ radical scavenging, metal chelate,
superoxide anion scavenging), antimicrobial (disc diffusion, minimum inhibition concentration
method), enzyme inhibitor (acetylcholinesterase, butyrylcholinesterase, a-amylase, a-glucosidase,
tyrosinase, lipase inhibition) and DNA protective effects were observed. The phytochemical
components of the crude extract and fractions were analyzed by HPLC-MS/MS, GC-FID, and GC-MS.
The crude extract and fractions of N. trachonitica showed significant antioxidant, enzyme inhibition,
and DNA protection activities. In addition, ursolic acid from chloroform subfractions and daucosterol
compounds were obtained from ethyl acetate subfractions by bioactivity-guided isolation, their
structures were elucidated by NMR spectroscopy, and their bioactivity was examined. N. trachonitica
extract and fractions; In HPLC-MS/MS analysis; rosmarinic acid, caffeic acid, chlorogenic acid,
naringin, quercetin-3-xyloside, shikimic acid, t-ferulic acid were determined. While cis-11-eicosanoate,
palmitate, and linoleate were determined in GC-FID analysis, 9,12,15-octadecatrienoic acid methyl
ester, octadecanoic acid methyl ester, hexadecanoic acid methyl ester, and 9-hexadecenoic acid methyl
ester compounds were detected in the highest amount in GC/MS analysis. According to the results, N.
trachonitica can be used as a natural product, which is a natural source of bioactive components, when
its antioxidant, antibacterial, enzyme inhibition, and DNA protective properties are compared.

Acknowledgments: This study was supported by TUBITAK (1192442).

Keywords: N. trachonitica, Phytochemical components, Bioactivity, NMR
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Groundcover Vegetation Management - a Tool for Agricultural Climate Change Adaptation and
Mitigation

Mehdi Sharifi

Summerland Research and Development Centre Agriculture and Agri-Food Canada
mehdi.sharifi@agr.gc.ca

Abstract

Food production has been impacted by climate change, with many nations, facing unprecedented and
increasingly extreme weather events. As Canadian agriculture sector is a significant emitter, contributing
about 10% of all national emissions, it is especially important to explore and implement practices and
technologies that reduce its impact, while continuing to produce safe and healthy food to feed a growing
population. Canada’s agriculture sector acts as both a source and a sink, producing emissions while
simultaneously offsetting some of those emissions through the sequestration of carbon in agricultural
soils. Cover cropping is an alternative inexpensive climate change mitigation and adaptation solution.
Cover crops can address climate change challenges through capturing atmospheric carbon dioxide,
enhancing soil health and improving agricultural resilience. Across Canada, the rate of cover crops
adoption is not consistent (up to 13%), however adoption rates are greater in Eastern Canada relative to
the Prairies. The type of cover crops used is greatly dependent on cropping system, climate conditions
and crop management. The net effect of cover crops on emission of nitrous oxide is uncertain and varies
with conditions. The main potential benefits of cover crops in relation to greenhouse gas mitigation
include carbon sequestration; reduction in residual soil nitrogen or excess nitrate, and the reduction in
the nitrogen fertilizer application rates. Potential carbon sequestration contribution ranges from 0.06 to
2.6 Mg ha-1y-1, however, the effects of cover crops on soil organic stocks may vary with soil depth,
soil texture, rotation cycle, main cash crop as well as the residue management. Future research on
selections and breeding of species and cultivars for local conditions and low input systems, the water
and nutrients synchrony between main crop and cover crop, interactions with pests, weeds and diseases,
and cover crop derived-carbon residence time can enhance the rates of cover crops adoption.

Keywords: Agriculture, Carbon Sequestration, Cover Crops, Food Production, Greenhouse Gas
Emissions
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Climate Adaptation of Plant Life Cycles to Avoid Heat Stress
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Abstract

The immobile nature of plants required the evolution of flexible responses to survive in changing
environments. Natural variation underlies this plasticity and also enables adaptation under evolutionary
pressure from long term changes in the environment (e.g. global warming).

To understand how plants adapt to different climates we used two ecotypes of the model plant,
Arabidopsis thaliana. One adapted to the cool/damp climate of the Burren (Bur) region of Ireland. This
resulted in a summer annual life cycle with seedling emergence in spring and flowering in autumn. And
the other adapted to the warm/dry climate of the Cape Verdi Islands (Cvi). This resulted in a winter
annual life cycle with seedling emergence in autumn and flowering in spring to avoid hot summer
temperatures.

Seedling emergence timing and flowering time were monitored in a global warming scenario. Global
warming reduced seed dormancy and increased seedling emergence in Cvi. Seedling emergence timing
in Cvi was restricted to falling autumn temperatures. In Bur, seedlings emerged when temperature was
still high exposing them to a potentially hostile environment. Flowering time was earlier by 10 days/°C
increase in temperature in Cvi compared to 5 days/°C in Bur. This indicated that winter annual ecotypes
are better equipped to adapt to climate change than summer annuals.

Changes in genome-wide expression patterns during an annual dormancy cycle in buried seeds identified
major gene clusters associated specifically with seasonal signals or with ecotypes. Gene clusters specific
to the seasonal environment indicate environmental monitoring by seeds. While ecotype specific clusters
indicate the presence of climate adapted genes associated with the respective life cycles of Bur and Cvi.
We are currently trying to identify the climate adapted genes in these clusters to help in developing the
climate smart crops needed in the near future.

Keywords: Climate Adaptation, Dormancy Cycling, Evolution, Global Warming, Flowering Time,
Seedling Emergence, Transcriptome
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Abstract

As society addresses the reality of our changing global environment, the International Commission on
Stratigraphy is considering the recognition of a new Epoch, the Anthropocene. A Global Boundary
Stratotype Sections and Points (GSSPs, reference point to define the lower boundaries within the
geologic time scale) is being considered from 12 locations around the globe with one representative site
to be chosen in the year 2022. This presentation considers one site, Crawford Lake, Ontario Canada and
its recent paleolimnology record to evaluate the Great Acceleration of the proposed Anthropocene.
Crawford Lake contains annually varved sediments documenting high resolution environmental changes
in the lake. Physical, biological, and chemical data are used to support the proposal that the sediments
of Crawford Lake capture local, regional and global changes in our climate. If a new geological time is
recognized, we hope the sediment record of Crawford Lake will be selected to represent the Golden
Spike marking the lower boundary of an Anthropocene Epoch.

Keywords: Anthropocene, Crawford Lake, Diatom, Epoch
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Ozet

Bu calismada Eskisehir Orman Boélge Miidiirliigii’niin (Eskisehir ve Afyonkarahisar) yabanil orman
meyvelerinin belirlenmesi ve halk saghigi iliskileri arastirilmistir. Arastirma alaninda yapilan
calismalarda, orman meyvelerinin gida, gidalarda aroma artirici, hayvan yemi ve tamamlayici tip
kapsaminda ¢esitli hastaliklarla miicadelede kullanildig1 belirlenmistir. Orman meyvelerinde bulunan
baslica biyoaktif bilesikler sunlardir; fenolik bilesikler, karotenoidler, flavonoidler, terpenler, bitki
organik asitleri, karotenoidler, yag asidi esterleri, amino asitler, furanokumarinler, fenoller,
antosiyaninler, polifenoller ve vitaminler. Bu bilesiklerin antibakteriyel, antikanser, anti kanserojen,
antienflamatuar, antilitik aktivite, antimikrobiyal, sitotoksik, antiviral, antioksidan aktivite gosterdigi
bilinmektedir.

Yapilan ¢aligmalar sonunda; Eskisehir Orman Bolge Miidiirliigii’de (Eskisehir ve Afyonkarahisar) 11
familya (Adoxaceae, Anacardiaceae, Berberidaceae, Betulaceae, Caprifoliaceae, Cornaceae, Fagaceae,
Oleaceae, Rhamnaceae, Rosaceae, Ulmaceae), 19 cins ve 32 tiir ve tiir alt1 taksona ait orman meyvesi
belirlenmigtir. Tesbit edilen tiirler sunlardir; Berberis crataegina, Celtis australis, Cornus mas, Corylus
avellana, Crataegus orientalis, Crataegus monogyna, Crataegus tanacetifolia, Fagus orientalis,
Jasminium fruticans, Malus sylvestris, Mespilus germanica, Olea eurepaea var. sylvestris, Pistacia
terebinthus, Prunus armeniaca, Prunus divaricata, Prunus cocomilia, Prunus spinosa ssp. dasyphylla,
Prunus argentea, Prunus avium, Prunus mahalep, Pyrus elaeagnifolia, Pyrus communis, Rhamnus
thymifolius, Rhamnus ssp. anatolicus, Rhus coriaria, Rosa canina, Sambucus nigra, Sorbus domestica,
Sorbus torminalis, Sorbus aria, Viburnum lantana, Viburnum opulus.

Orman meyvelerinden elde edilecek fitokimyasallar, giiniimiiziin 6nemli sorunlari olan viral hastaliklar
basta olmak iizere birgok hastalikla miicadelede kullanilma potansiyeline sahiptir. Orman meyveleri,
stirdiiriilebilir ormancilik ve halk sagligi bakimindan ¢ok 6nemlidir ve bu konuda ayrintili ¢aligmalara
ihtiya¢ vardir.

Anahtar Kelimeler: Halk Sagligi, Orman Meyveleri, Strdiiriilebilir Ormancilik, Biyolojik Cesitlilik
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Abstract

In this study, determination of wild forest fruits of Eskisehir Regional Directorate of Forestry (Eskisehir
and Afyonkarahisar) and public health relations were investigated. In the studies carried out in the
research area, it has been determined that forest fruits are used in the fight against various diseases within
the scope of food, flavor enhancer in foods, animal feed and complementary medicine. The main
bioactive compounds found in forest fruits are; phenolic compounds, carotenoids, flavonoids, terpenes,
plant organic acids, carotenoids, fatty acid esters, amino acids, furanocoumarins, phenols, anthocyanins,
polyphenols and vitamins. It is known that these compounds show antibacterial, anticancer, anti-
carcinogenic, anti-inflammatory, antilytic activity, antimicrobial, cytotoxic, antiviral, antioxidant
activity.

At the end of the studies; Forest fruits belonging to 11 families (Adoxaceae, Anacardiaceae,
Berberidaceae, Betulaceae, Caprifoliaceae, Cornaceae, Fagaceae, Oleaceae, Rhamnaceae, Rosaceae,
Ulmaceae), 19 genera and 32 species and subspecies were determined in Eskisehir Regional Directorate
of Forestry (Eskisehir and Afyonkarahisar). The identified species are: Berberis crataegina, Celtis
australis, Cornus mas, Corylus avellana, Crataegus orientalis, Crataegus monogyna, Crataegus
tanacetifolia, Fagus orientalis, Jasminium fruticans, Malus sylvestris, Mespilus germanica, Olea
eurepaea var. sylvestris, Pistacia terebinthus, Prunus armeniaca, Prunus divaricata, Prunus cocomilia,
Prunus spinosa ssp. dasyphylla, Prunus argentea, Prunus avium, Prunus mahalep, Pyrus elaeagnifolia,
Pyrus communis, Rhamnus thymifolius, Rhamnus ssp. anatolicus, Rhus coriaria, Rosa canina, Sambucus
nigra, Sorbus domestica, Sorbus torminalis, Sorbus aria, Viburnum lantana, Viburnum opulus.

Phytochemicals to be obtained from forest fruits have the potential to be used in the fight against many
diseases, especially viral diseases, which are important problems of today. Forest fruits are very
important in terms of sustainable forestry and public health and detailed studies are needed on this
subject.

Keywords: Public Health, Forest Fruits, Sustainable Forestry, Biodiversity
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Ozet

Triticum aestivum L. (Bugday) Poaceae familyasinin tarimsal anlamda en 6nemli bitki taksonlarindan
biridir. Kiiresel 1sinmanin artan etkileri ile bu taksonun gelecegi iizerinde yapilmasi gereken
arastirmalarin da 6nemi giin gectikce artmaktadir. Ekonomik ve tarimsal degere sahip olan Triticum
aestivum iizerinde atik suyun zararli etkilerinin, atik olan ugucu kil ile kontroliiniin saglanip
saglanmayacagimin ekofizyolojik agidan belirlenmesi bu g¢aligmanin amacini olugturmaktadir. Bu
calismada, iilkemizde siklikla tarimi yapilmakta olan, Triticum aestivum taksonuna ait Kobra
varyetesinin tohumlar: ¢alisma materyali olarak kullanilmigtir. Tohumlar 5’erli olarak sayilip
paketlenmistir. Tohum yatagi olarak 5 cm ¢apinda, siyah renkli plastik viyoller kullanilmstir. Viyollerin
icerisine dolgu materyali olarak farkli konsantrasyonlarda (0, 500, 750, 1000 mg/kg) ucucu kiil iceren
40 gram hazir saks1 topragi yerlestirilmistir. Calismada kullanilan sentetik atik su evsel atik su oranlari
gbdz Oniinde bulundurularak hazirlanmigtir. Tohum yataklarina esit miktarda atik su eklenmistir.
Deneyler dort tekrarli olarak 18 saat aydinlik/6 saat karanlik fotoperiyotta, 23+1°C’ta tutulmustur.
Tohumlarin ¢imlenmis olarak kabul edilmesi i¢in radikulanin ¢imlenme yatagina temas etmesi esas
alimmistir. Caligmaya 21 giin devam edilmis, her giin olusan fideler sayilmistir. Calismanin sonunda,
bitki orneklerinin fide gelisimi, ¢imlenme yiizdesi, biyomas, tolerans indeksi, fide canlilik indeksi,
Gmax ve Lag time degerleri, klorofil pigment analizi ve antioksidant enzimlerin aktivitesi belirlenmistir.
Yapilan ¢aligmanin ekofizyolojik analizleri sonucunda ¢imlenme yiizdesinde istatistiksel olarak anlamli
bir fark bulunamamistir. Kontrol grubu ile 750 mg/kg ugucu kiil uygulamasi arasinda ise fide gelisimi
arttigr gozlenmistir. Ugucu kiil uygulamasinda dozun artmasiyla beraber klorofil miktarinin diistiigii

saptanmuigtir.
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Abstract

Triticum aestivum L. (Wheat) is an agriculturally important taxon of the Poaceae family. With increasing
effects of global warming, the importance of taxa researches is increasing day by day. The aim of this
study is to determine the control of the harmful effects of wastewater with fly ash on Triticum aestivum,
which has economic and agricultural value, in terms of ecophysiology. In this study, seeds of the Kobra
variety of Triticum aestivum taxon, which is frequently cultivated in our country, were used as material.
Seeds are counted as 5 and packed. Black colored plastic viols with a diameter of 5 cm were used as
seedbeds. 40 gram of ready-made potting soil containing fly ash at different concentrations (0, 500, 750,
1000 mg/kg) was placed into the viols as a filling material. The synthetic wastewater used in the study
was prepared according to domestic wastewater rates. Wastewater was added with an equal amount of
to the seed beds. Experiments were kept at 23+1°C in a photoperiod of 18 hours light/6 hours dark in
four repetitions. Germination of seeds was accepted as the contact of the radicle with the germination
bed. The study was continued for 21 days and the seedlings growing each day were counted. At the
end of the study, seedling growth, germination percentage, biomass, tolerance index, seedling viability
index, Gmax value and lag time, chlorophyll pigment analysis and activity of antioxidant enzymes were
determined. As a result of the ecophysiological analyzes of the study, there is no statistically significant
difference was found in the germination percentage. It was observed that seedling growth increased
between the control group and 750 mg/kg fly ash implementation. It was determined that the amount of
chlorophyll is decreased with the increase of the dose in fly ash implementation.

Keywords: Wastewater, Fly Ash, Triticum, Ecophysiology
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Ozet

Amag: Tiirkiye’de 11 adet A grubu ve 15 adet B grubu olmak iizere toplam 26 adet Hayvanat Bahgesi
ve Akvaryum bulunmaktadir. Bu c¢alismada Bursa Biiyiiksehir Belediyesi Hayvanat Bahgesinin
Tiirkiye’de bulunan diger hayvanat bahgeleri ve akvaryumlar arasindaki yeri ve Oneminin ortaya

¢ikarilmasi hedeflenmistir.

Gere¢ ve Yontem: Veriler, hayvanat bahgesi gorevlileriyle yapilan goriisme ve gozlemlerin yanisira
hayvanat bahgeleri ile ilgili simirli sayidaki literatiir, internet kayitlar1 ve Hayvanat Bahgelerinin

Kurulusu ile Calisma Usul ve Esaslar1 Hakkinda Yo6netmelige dayanmaktadir.

Bulgular: Bursa Hayvanat Bahgesi A grubu ruhsata sahip bir kurulugtur. A grubu ruhsati elde eden
ikinci kurulus olmasi bakimindan onemlidir. Ayrica Tirkiye’de hayvanat bahgeleri birliginin
kurulmasina 6nder olup ve diger paydaslarini kendi kurulusuna ¢agirarak ev sahipligi yaptig1 ortaya
cikarilmistir. Bursa Hayvanat Bahgesinin 6nemini ortaya koyan bir diger bulguda, Avrupa Hayvanat
Bahgeleri ve Akvaryum Birligi (EAZA)’ ne paydaslari arasinda ii¢iincii iiye olan bir kurulus olmasidir.
Ayrica Uluslararast Tiir Bilgi Sistemi (ISIS) ’nin iiyesi olmasi bakimindan da ayri1 bir 6nemi
bulunmaktadir. Bursa Hayvanat Bahgesi barindirdigi tiir sayist bakimindan altinci sirada yer aldigi tespit

edilmistir. Kapsadigi alan biiyiikliigii bakimindan da doérdiincii sirada yer almaktadir.

Sonug: Bursa ili, Tirkiye nin ¢ogu bdlgesinden siirekli insan gogline maruz kalmaktadir. Bu sebepten
dolayi niifus hizla artmakta kentsellesme biiyiimektedir. insanin dogadan almas1 gereken lezzetlerini
kaybetmesine sebep olmaktadir. Bu durum insani en yakin doga paydaslar1 olan hayvanlarla birlikte
bulunmaya sevk etmektedir. Her gegen giin hayvanat bahgelerinin ziyaretci sayisi artmaktadir. Bu artigin

kargilanabilmesi i¢in alan genigletmesi ¢aligmalarina 6nem verilmelidir.

Anahtar Kelimeler: Tiirkiye, Hayvanat Bahgesi ve Akvaryum, Bursa
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Abstract

Aim: There are a total of 26 Zoos and Aquariums in Turkey, 11 of which are group A and 15 are group
B. In this study, it is aimed to reveal the place and importance of Bursa Metropolitan Municipality Zoo
among other zoos and aquariums in Turkey.

Materials and Methods: The data are based on the limited literature on zoos, internet records and the
Regulation on the Establishment and Working Principles of Zoos, as well as interviews and observations
with zoo officials.

Results: Bursa Zoo is an establishment with a group A license. It is important in that it is the second
institution to obtain a group A license. In addition, it has been revealed that he is the leader of the
establishment of the zoos union in Turkey and hosted by inviting other stakeholders to his own
establishment. Another finding that reveals the importance of Bursa Zoo is that it is the third member of
the European Association of Zoos and Aquariums (EAZA) among its stakeholders. It also has a special
importance in terms of being a member of the International Species Information System (ISIS). It has
been determined that Bursa Zoo ranks sixth in terms of the number of species it hosts. It ranks fourth in
terms of the area it covers.

Conclusion: Bursa province is constantly exposed to human migration from most regions of Turkey.
For this reason, the population is increasing rapidly and urbanization is growing. It causes people to lose
the flavors they should get from nature. This situation leads people to be together with animals, which
are the closest nature partners. The number of visitors to zoos is increasing day by day. In order to meet
this increase, space expansion studies should be given importance.

Keywords: Turkey, Zoo and Aquarium, Bursa
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Ozet

Kiiresel 1stnma ve iklim degisikligi cagimizin en 6nemli sorunlari arasinda yer almaktadir. Bu kapsamda
gelistirilmis geleneksel birgok yontem bulunmasina karsin, mevcut yontemler siirecin énlenmesinde
yetersiz kalmaktadir. Bu sebeple kiiresel 1sinma konusunda etkili ve ¢evreci yontemlerin tercih edilmesi
onemli bir gerekliliktir. Yesil ¢atilar; 6zellikle kent ekosistemlerinde iklim degisikligi ile miicadele
konusunda umut vaad eden, siirdiiriilebilir ve ekolojik bir uygulama yontemidir. Gergeklestirilen
calismada yesil ¢ati uygulamalarinda siklikla tercih edilen, ekolojik toleransi yiiksek, bakim
gerektirmeyen Thymus vulgaris tirii kullanilmistir.  Bu ¢alisma ile 2050 yilinda ortaya g¢ikmasi
muhtemel ii¢ farkli senaryo igerisinde (RCP2.6, RCP4.5, RCP8.5) Thymus vulgaris tiirii ile olusturulmus
yesil ¢ati sistemlerinin kullanim performansi belirlenmigtir. Caligma sonucunda elde edilen verilere
gore; 2050 yilindaki farkli senaryolara ait 442, 486 ve 540 ppm CO?2 seviyelerinde tiiriin hayatta kalmay1
basardig1 ve giinlimiiz ortam kosullarint igeren kontrol grubu ile anlamli bir farklilik olusturdugu
belirlenmistir. Bitkinin nispi gelisim orani incelendiginde senaryolardaki degisime bagli olarak bitkinin
trettigi biyokiitle miktarinin biiyiik miktarda arttigi goriilmistiir. Ayrica iretilen klorofil miktarinin
senaryolara bagli olarak anlamli bir degisim gosterdigi, en fazla klorofil miktarinin en optimistik senaryo
olan RCP2.6 senaryosunda meydana geldigi belirlenmistir. Ayrica iklim degisikliginin bitkide meydana
getirdigi stres durumunun belirlenmesi amaci ile gergeklestirilen antioksidant enzim deneyleri
sonucunda askorbat peroksidaz ve katalaz enzim aktivitlerinde anlamli farkliliklar elde edilmistir. En
fazla enzim aktivitesi RCP8.5 senaryosunda, en az enzim aktivitesi ise giiniimiiz ortam kosullarini iceren
kontrol grubunda gozlenmistir. Ek olarak farkli iklim senaryolarimin ortam kosullarinda yarattig
etkilerin belirlenmesi amaci ile pH, EC, ¢oziinmiis oksijen, redoks ve sicaklik gibi fizikokimyasal kalite
parametrelerindeki degisimler incelenmistir. Elde edilen verilere gore, kontrol grubu ve senaryolar
arasindaki kalite parametrelerinin anlamli bir sekilde degistigi belirlenmistir. Bu ¢aligma sonucunda elde
edilen veriler ile yesil ¢at1 uygulamalarinda kullanilan benzer bitki gruplarinda iklim degisikligine bagh
olarak meydana gelebilecek fizyolojik ve anatomik degisimler hakkinda fikir edinilmesi, tiirlerin

gelistirecegi adaptasyon mekanizmalarinin ve direngli tiirlerin tespiti hedeflenmektedir.
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Abstract

Global warming and climate change are among the most important problems of our age. Although many
traditional methods are developed in this context, existing methods are not sufficient to prevent the
process. For this reason, it is an important requirement to prefer effective and environmentally friendly
methods on global warming. Green roofs are sustainable, ecological application method in combating
climate change, especially in urban ecosystems. In the study carried out, Thymus vulgaris species,
frequently preferred in green roof applications, has high ecological tolerance and does not require
maintenance. With this study, the usage of green roof systems created with Thymus vulgaris species
was determined in three different scenarios (RCP2.6, RCP4.5, RCP8.5) likely to emerge in 2050.
According to the data, the species managed to survive at 442, 486 and 540 ppm CO2 levels belonging
to different scenarios. When the relative growth rate of the plant was examined, it was observed that the
amount of biomass produced by the plant increased greatly depending on the change in the scenarios.
In addition, it was determined that the amount of chlorophyll produced significantly changed depending
on the scenarios. The highest amounchlorophyll occurred in the RCP2.6 scenario, which is the most
optimistic scenario. In addition, as a result of antioxidant enzyme experiments to determine the plant's
stress situation caused by climate change, significant differences were obtained in ascorbate peroxidase
and catalase enzyme activities. The highest enzyme activity was observed in the RCP8.5 scenario, and
the lowest was in the control group containing today's ambient conditions. In addition, changes in
physicochemical quality parameters such as pH, EC, dissolved oxygen, redox and temperature were
investigated to determine the effects of different climate scenarios on ambient conditions. According to
the data, it was determined that the quality parameters between the control group and the scenarios
changed significantly.

Keywords: Green Roof, Global Warming, Climate Change, Thymus
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Ozet

Kiiresel 1sinma ve iklim degisikligi birgok canli tiirii ve yagam alanini tehdit eden en 6nemli sorunlardan
biri haline gelmistir. Ozellikle giiniimiizde ciddi ekolojik ve ekonomik kayiplara yol acan yangin, sel,
kuraklik gibi birgok felaketin dogrudan veya dolayli olarak kiiresel 1sinma ile baglantili oldugu
diisiiniilmektedir. Kiiresel 1sinma ve iklim degisikliginin etkilerinin insanlara bildirilmesi amaci ile
Avrupa Birligi (AB) biinyesinde faaliyetlerine devam eden Hiikiimetlerarasi Tklim Degisikligi Paneli
(IPCC) belirli donemlerde yayinladigi raporlar araciligi ile kiiresel 1sinmanin mevcut etkileri ve ortaya
¢ikan sonucglarmi duyurmaktadir. Sera gazi ve kirletici salimmi baz alarak gelistirilmis Temsili
Konsantrasyon Yollari (RCP) ad1 verilen senaryolar araciligi ile gelecek hakkinda 6nemli veriler elde
edilmektedir. Gergeklestirilecek bu ¢alisma ile farkli iklim degisikligi senaryolarina bagli olarak karbon
yutagi konumundaki turbalik alanlarin mevcut ve gelecekteki durumu incelenmistir. Bu kapsamda farkl
CO2 konsantrasyonlarmi igeren RCP2.6, RCP4.5 ve RCP8.5 senaryolarina ait 2050 ve 2070 yillarindaki
ortam kosullar1 simiile edilerek turbalik alanlarin mevcut ve gelecekteki durumu belirlenmistir.
Senaryolarin uygulanmasinda ortam sicaklig1 ve nemi, toprak nemi, CO2 miktar1 vb. bir¢ok parametre
ARDUINO yazilim sistemi araciligi ile kontrol edilerek fiziki hatalarin 6nlenmesi saglanmistir. Caligma
sonunda elde edilen verilere gore; farkl iklim degisikligi senaryolarina bagli olarak turbalik alanlarda
yayilis gosteren Typha latifolia tiiriiniin gelisimini 6nemli oranda artirdig1 belirlenmistir. Ayrica bitki
ve toprak kalite indikatorii olarak kullanilan askorbat peroksidaz, katalaz, siiperoksit dismutaz, fosfataz,
iireaz ve dehidrogenaz enzim aktivitelerindeki degisimler incelendiginde farkli senaryolara bagl olarak
enzimatik aktivitenin anlamli bir sekilde degistigi belirlenmistir. Ayrica fiziko-kimyasal kalite
parametrelerinden iletkenlik (EC), pH, redoks, ¢oziinmiis oksijen ve sicaklik parametrelerindeki
degisimler incelenerek kiiresel 1isinmanin ortam kosullarinda ve bitki biinyesinde yarattigi etkiler
belirlenmistir. Proje kapsaminda elde edilen veriler dogrultusunda kiiresel 1sinma ve iklim degisikligi
ile miicadele konularinda 6nemli adimlar atilabilecegi ve bu konuda ileride gerceklestirilecek

caligmalara yararli bilgiler saglanacagi kanaatindeyiz.
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Abstract

Global warming and climate change have become one of the most critical problems threatening many
living species and habitats. It is thought that many disasters such as fire, flood, and drought, which cause
severe ecological and economic losses, are directly or indirectly related to global warming. The
Intergovernmental Panel on Climate Change (IPCC), which continues its activities within the European
Union (EU) to inform people about the effects of global warming and climate change, announces the
current effects and emerging results of global warming through the reports it publishes periodically.
This study examined peatlands’ current and future status, which are carbon sinks, depending on different
climate change scenarios. In this context, the current and future conditions of the peatlands were
determined by simulating the environmental conditions in 2050 and 2070 of the RCP2.6, RCP4.5, and
RCP8.5 scenarios containing different CO2 concentrations. According to the data of the study, It has
been determined that Typha latifolia, which spreads in peatlands depending on different climate change
scenarios, significantly increases the growth of the species. In addition, when the changes in ascorbate
peroxidase, catalase, superoxide dismutase, phosphatase, urease, and dehydrogenase enzyme activities,
were used as a plant and soil quality indicators were examined, it was determined that the enzymatic
activity changed significantly depending on different scenarios. In addition, the changes in conductivity
(EC), pH, redox, dissolved oxygen, and temperature parameters, which are among the Physico-chemical
quality parameters, were examined. The effects of global warming in ambient conditions and within the
plant were determined. In line with the data obtained within the project's scope, we believe that essential
steps can be taken in the fight against global warming and climate change, and valuable information will
be provided for future studies on this subject.

Keywords: Global warming, climate change, peatland, Typha
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Ozet

Bu caligsmada is saglig1 ve giivenliginin 6nemi, risk degerlendirmesinin amaci ve risk degerlendirmesi
ele alinmistir. Yapilan risk degerlendirmesi gida sektoriinde yer alan bir isletmede gergeklesmistir.
Oncelikle is yerindeki olasi tehlikeler belirlenmis olup L Tipi Matris ve Fine Kinney Metodu ile iki ayr1
risk degerlendirmesi yapilmistir. Boylece iki farkli metodun kiyaslanarak hangisinin daha verimli
oldugu belirlenmistir. Ayrica Acil Eylem Planlar1 yapilarak dogal afetler ya da dngoriilmeyen olaylar
nedeni ile olusan acil durumlarda, insan ve ¢evre sagligina gelebilecek zarar1 en aza indirmek i¢in gerekli

miidahalenin erken ve etkin bir sekilde yapilmasi amag¢lanmugtir.

Sonug olarak yapilan risk degerlendirmesi ile belirlenen riskler i¢in 6331 Sayili Is Saglig1 ve Giivenligi

Kanunu geregi alinacak 6nlemler belirlenmistir.

Anahtar Kelimeler: Is Saglig1 ve Giivenligi, Risk Degerlendirmesi, L Tipi Matris
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The Importance of Risk Assessment in Food Industry and its Application in a Food Company
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Abstract

With the advancements in technology and industrialization, some problems, which business life might
be affected negatively in terms of occupational health and safety, occur. The aim of the studies done in
the of area of occupational health and safety is to find solutions for these problems. This will give a
chance to avoid some possible problems in business, will increase the productivity and provide an
opportunity for protection the rights of employees. In this study, the importance of occupational health
and safety, risk assessment and the aim of risk assessment are discussed. Risk assessment was carried
out in a business in food industry. First, the possible dangers in the work place were identified and then,
two different types of risk assessment were conducted using L type Matrix and Fine Kinney Method.
Thus, by comparing these different two methods it was determined which method was more efficient.
In addition, by making Emergency Action Plans it has been aimed that necessary and effective steps
will be taken to minimize the harm to human health and environment in case of emergencies caused by
natural disasters or unexpected cases.

In conclusion, for the risks that were detected in risk assessments, measures have been determined by
the law no 6331 on Occupational Health and Safety.

Keywords: Occupational Health and Safety, Risk Assessment, L Type Matrix
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Yapay Sulak Alan Ekosistem Cesitliliginin Atik Su Aritim Performanslarimin Belirlenmesi
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Ozet

Hizli niifus artisi, kentlesme ve sanayilesme su kaynaklari izerindeki talep ve stresin artmasina neden
olmaktadir.Artan talebin karsilanabilmesi ve olusan stresin en aza indirgenmesi amaciyla atiksularin
enerji harcanmadan aritilmasi ile yeniden degerlendirilebilecegi,ekoloji,ekonomi ve enerji (3E)
yaklagimini benimseyen alternatif siirdiiriilebilir teknolojilere ihtiya¢ duyulmaktadir.Yapay sulak
alan (YSA) ekosistemleri cesitli atiksularin aritilmasi amaciyla kullanilan ve 3E yaklagimini
benimseyen teknolojilerin baginda gelmektedir. Bu ¢aligmada,YSA ekosistem ¢esitlerinin atik su
arttim performanslar1 karsilastirilmistir. Ekosistem cesitlerinin KOI, NH4+ ve NO3- aritim
verimlilikleri sirasiyla; %70,2-93,50, %58,7-88,1 ve %56,6-91,3 araliklarinda degismektedir. Bu
veriler 15181nda yiizey alt1 sagkin akisli YSA ekosisteminin en yiiksek aritim performansi gosterdigi
saptanmistir. Atik sularin ekonomik, ¢evre dostu ve ikincil atik liretmeden yiiksek verimlilikte
aritilabilmesi sonucunda dongiisel ekonomi modelinin uygulandigi bir atik ydnetim stratejisi

belirlenmistir.

Anahtar Kelimeler: Yapay Sulak Alan, Atik Su Aritimi, Ekosistem
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Determination of Wastewater Treatment Performances of Constructed Wetland Ecosystem
Diversity
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Abstract

Rapid population growth, urbanization and industrialization cause an increase in the demand and stress
on water resources. In order to meet the increasing demand and minimize the stress, there is a need for
alternative sustainable technologies that adopt the ecology, economy and energy (3E) approach, where
wastewater can be re-evaluated without wasting energy. Constructed wetland ecosystems are one of the
leading technologies that are used for the treatment of various wastewaters and adopt the 3E approach.
In this study, wastewater treatment performances of constructed wetland ecosystem types were
compared. COD, NH4+ and NO3- treatment efficiencies of ecosystem varieties are respectively; It
varies between 70.2-93.50%, 58.7-88.1% and 56.6-91.3%. In the light of these data, it was determined
that the subsurface confused flow constructed wetland ecosystem showed the highest treatment
performance. As a result of the economic, environmentally friendly and high efficiency treatment of
waste water without producing secondary waste, a waste management strategy in which the circular
economy model is applied has been determined.

Keywords: Constructed Wetland, Wastewater Treatment, Ecosystem
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Ozet

Tiirkmen Dagi'ndaki Aphodiinae (Coleoptera, Scarabaeidae) faunasini belirlemek i¢in 2007-2008 yillar
arasinda aylik olarak arazi calismasi yapilmistir. 21 tiir tespit edilmistir. Ornekler taze giibreden elle
toplanmistir. Tespit edilen tiirlerin diinyadaki ve Tiirkiye'deki yayiliglar1 giincel olarak verilmektedir.
Her tiiriin mikroskop altinda ¢ekilmis fotograflari ¢alismaya dahil edilmistir.

Anahtar Kelimeler: Aphodiinae, Fauna, Scarabaeidae
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Aphodiinae (Scarabaeidae, Coleoptera) Fauna of Tiirkmen Mountain

Yakup Senyiiz ** & Yal¢in Sahin 2

! Biology Department Kiitahya Dumlupinar University
2 Biology Department Eskisehir Osmangazi University
*yakup.senyuz@dpu.edu.tr

Abstract

The monthly field study was carried out between 2007 and 2008 to determine the fauna of Aphodiinae
(Coleoptera, Scarabaeidae) in Turkmen Mountain. 21 species have been identified. Samples were
collected manually from fresh manure. The distributions of the detected species in the world and in
Turkey are given up-to-date. Photographs of each species taken under the microscope were included in
the study.

Keywords: Aphodiinae, Fauna, Scarabaeidae
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Melinopterus prodromus (Brahm, 1790) Tiiriiniin Kiitahya ve Cevresindeki Dikey ve Fenolojik
Dagilimi
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Ozet

Bu ¢alisma 2010-2011 yillar1 arasinda Kiitahya'da gergeklestirilmis olup, DPU BAP 2011-8 numaral
proje ile desteklenmistir. Scarabaeidae tiirleri ekolojik agidan énemli canlilardir. Bu ¢alismada giibre

tuzak tuzagi kullanilarak numuneler toplanmgtir.

Bolge i¢in gerekli olan Melinopterus prodromus (Brahm, 1790) tiirliniin fenolojik ve dikey dagilimi
belirlendi.

Anahtar Kelimeler: Aphodiinae, Dikey Dagilimi, Fenoloji, Scarabaeidae
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Vertical and Phenological Distribution of the species Melinopterus prodromus (Brahm, 1790) in
Kiitahya and its Surroundings
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Abstract

This study was carried out in Kiitahya between 2010- 2011, and was supported by the project numbered
DPU BAP 2011-8. Scarabaeidae species are ecologicall significant creatures. Samples were collected
by using dung pitfall trap this study.

The phenological and vertical distribution was determine of the Melinopterus prodromus (Brahm, 1790)
species, which, to be essential for the region, will be given.

Keywords: Aphodiinae, Phenology, Scarabaeidae, Vetical Distribution
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Atik Suyun Phaseolus vulgaris L. (Fabaceae) Uzerindeki Ekolojik ve Biyolojik Etkilerinin
Giderilmesinde Termik Santral Kiilii Kullaniminin Veriminin Arastirilmasi
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Ozet

Antropojenik etkiler sonucunda olusan atiklar, ekolojik faktorleri degisiklige ugratmasiyla cevre
felaketlerine, salgin hastaliklara, biyolojik gesitliligin azalmasina veya tiirlerin yok olmasia neden
olmaktadir. Antropojenik kaynakli olusan atiklarin en baginda kati veya sivi olabilen sanayi ve evsel
kaynakli atiklar gelmektedir. Siirdiiriilebilir ekosistem i¢in kat1 atiklarin geri doniisiim uygulamalar1 ve
aragtirmalar1 revagtayken sivi atiklar i¢in beklentiler karsilanamamaktadir. Bu sebeple, atik sularin
muhafaza edilememesi suretiyle ¢evreye yayilarak olusturabilecegi negatif etkilerin kontrol altina
alinmasina veya kullanilabilir hale getirilmesine katki sunacak stratejiler ve yontemler Onem
kazanmaktadir. Literatiirde termik santral kiiliiniin ¢evre sorunu olusturdugu bildirilmekle birlikte
cevreye ve elemanlarina; ¢imlenmeye etkisi, fitoremediasyona etkisi, toprak rehabilite 6zelligi veya
giibre olarak kullanilabilirligi vb, katkilar sagladig1 da bildirilmigtir. Bu ¢aligmada, sentetik atik suyun
tarimsal olarak 6neme sahip bitki tiirlerinden olan Phaseolus vulgaris cv. Horoz L. (Fabaceae)
tizerindeki ekofizyolojik ve biyolojik etkilerinin belirlenmesi ile bu etkilerin giderilmesinde termik
santral kiilii kullaniminin saglayacagi katkinin arastirilmasi amaglanmistir. Uygulamada, tohumlar 5’erli
olacak sekilde, 5 cm ¢apinda, siyah renkli plastik viyollerden olusan tohum yataginda yetistirilmistir.
Dolgu materyali olarak farkli konsantrasyonlarda (0, 500, 750, 1000mg/kg) ugucu kiil i¢eren 40 g hazir
saks1 topragi kullanilmistir. Tohum yataklarina esit miktarda atik su eklenecektir. Tohum yataklarina
ekilen tohumlar 18 saat aydinlik/6 saat karanlik fotoperiyottaki iklim kabininde (Sanyo MLR 350),
23+1°C' de 21 giin inkiibe edilmigtir. Calismanin sonunda, verilerin SPSS 20 programi vasitasiyla
istatistiksel analizi yapilmistir. Verilerin incelenmesiyle 500mg/kg uygulamalarinin nispeten verimi

arttirdig1 saptanmistir.

Anahtar Kelimeler: Atik Su, Ugucu Kiil, Phaseolus, Ekofizyoloji
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Investigation of the Efficiency of the Use of Thermal Power Plant Ash in Eliminating the
Ecological and Biological Effects of Wastewater on Phaseolus vulgaris L. (Fabaceae).
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Abstract

Wastes that are formed as a result of anthropogenic effects cause environmental disasters, epidemics,
decrease in biological diversity or extinction of species by changing ecological factors. Industrial and
domestic wastes, which can be solid or liquid, come first among the wastes of anthropogenic origin.
While solid waste recycling practices and researches are popular for a sustainable ecosystem,
expectations for liquid wastes cannot be met. For this reason, strategies and methods that will contribute
to controlling or making usable the negative effects that may be caused by spreading wastewater to the
environment by not being able to be stored gain importance. Although it is reported in the literature that
thermal power plant ash poses an environmental problem, it is harmful to the environment and its
elements; It has also been reported that it contributes to germination, phytoremediation, soil
rehabilitation or use as fertilizer, etc. This study, it was aimed to determine the ecophysiological and
biological effects of synthetic wastewater on Phaseolus vulgaris cv. Horoz L. (Fabaceae), which is one
of the agriculturally important plant species and to investigate the contribution of the use of thermal
power plant ash in eliminating these effects. In practice, the seeds were grown in a seed bed consisting
of 5 cm diameter, black-coloured plastic viols. 40 g of ready-made potting soil containing fly ash at
different concentrations (0, 500, 750, 1000mg/kg) was used as filling material. An equal amount of
wastewater will be added to the seed beds. The seeds sown in the seed beds were incubated for 21 days
at 23+1°C in a climate cabinet (Sanyo MLR 350) with a photoperiod of 18 hours light/6 hours dark. At
the end of the study, the data were analyzed with the SPSS program. By examining the data, it was
determined that 500mg/kg applications increased the yield relatively.

Keywords: Wastewater, Fly Ash, Phaseolus, Ecophysiology
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Néropsikiyatrik Hastalarda CYP2D6 Gen Polimorfizmlerinin incelenmesi

Safa Can Polat " & Fethi Sirr1 Cam ?

L* T1p Fakiiltesi Kiitahya Saglik Bilimleri Universitesi
2 Molekiiler Biyoloji ve Genetik Boliimii Manisa Celal Bayar Universitesi
*safacanpolat@gmail.com

Ozet

Giris-Amagc: Sitokrom p450 sistemi, farkli izoenzimlerden olusan ilag metabolizmasindan sorumlu
hepatik enzim sistemidir. Bu enzim geninin genetik polimorfizmleri kullanilan ilaglarin etkinligini ve
ilag toksisitesini degistirebilmektedir. Bu calismada CYP2D6 gen polimorfizmlerinin degerlendirilmesi

amaclanmistir.

Yontem: Psikiyatri ve noroloji kliniginden laboratuvarimiza ydnlendirilen 192 hastadan multiplex
Polimeraz Zincir Reaksiyonu (PCR) ve multiplex Allel Spesifik Primer Ekstensiyon (ASPE) yontemiyle

CYP2D6 enzim geni polimorfizmleri belirlenmistir.

Bulgular: Olgularin %82,29'u normal metabolizér, %12,5' orta metabolizoér, %2,08'i yavas metabolizor
ve %3,13'4 hizli metabolizor olarak saptanmistir. Calismamizda en sik rastlanan alleler sirasiyla *1
(37,63%), *2 (24,75%), *41 (15,15%), *4 (9,85%) ve *10 (4,29%),0ldugu tespit edilmistir.

Sonug: incelenen popiilasyonda Normal metabolizér (EM) oranlarinin Tiirk toplumunda yapilan
caligmalara gore daha yiiksek oldugu, Yavas-Diisilk metabolizér (PM) ile Hizli metabolizér (UM)
sikliginin daha disiik oranda oldugu tespit edilmistir. Enzim fonksiyonunda azalma ile seyreden *41
alleli bu ¢alismada en sik mutant allel olarak belirlenmistir.Enzim aktivitesinde degisim tespit edilen
olgularin %17,71 oraninda olmasi, tedavi dncesi olgularda CYP2D6 gen degisimlerinin belirlenmesi

bakimindan yararl olacaktir.

Anahtar Kelimeler: Farmakogenetik, CYP2D®6, Polimorfizm, Sitokrom p450
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Abstract

Aim: The system cytochrome p450 is a hepatic enzyme system that comprises of different isoenzymes
and is responsible for drug metabolism.Genetic polymorphisms of this enzyme gene can modify the
effectiveness of the drugs that are used and drug toxicity.In this study, it was aimed to evaluate CYP2D6
gene polymorphisms.

Material and Methods: Polymorphemes of enzyme gene CYP2D6 has been detected on 192 patients
that have been directed to our laboratory from psychiatry and neurology clinic in the ways of the
multiplexPolymerase chain reaction (PCR) and multiplexAllel Specific Primary Extension (ASPE).

Results: 82,29% of the cases have been detected as normal metabolizer and 12,5% of them as medium
metabolizer and %2,08 of them as slow metabolizer and %3,13 of them as fast metabolizer. In the study
the most common alees in an descending order are these; *1 (37,63%), *2 (24,75%), *41 (15,15%), *4
(9,85%) ve *10 (4,29%).

Conclusions: It has been detected that the rates of normal metabolizer (EM) are higher according to
studies in Turkish society and the rates of Slow-Low matabolizer (PM) and Fast metabolizer are less in
the population that has been investigated. The most common mutant has been detected as aleel in this
study with 41 alees that follows with a decrease in enzym fonction. In the study that the cases in which
have been detected changes in their enzym activity are in the rate of 17,71% is advantageous with regard
to determining of the changes of CYP2D6 gene in phenomenons that are before treatment.

Keywords: Pharmacogenetic, CYP2D6, Polymorfphism, Cytocrome p450
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Dianous (Staphylinidae: Steninae) Cinsinin Tiirkiye'deki Durumu ve Diinya Zoocografyasindaki
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Ozet

Staphylinidae familyas1 tiir bakimindan en zengin ve ekolojik olarak cesitlilik gosteren bocek
familyasidir (Parker, 2017). Steninae altfamilyas1 Staphylinidae igerisinde tiir bakimindan en zengin
altfamilyalardan biri olup iki cinse sahiptir. Bunlardan biri Stenus, digeri de Dianous’tur. Dianous cinsi
262 tiire sahiptir (Puthz, 2016, 2021). Tiirkiye’de Dianous cinsine ait sadece iki tiir tespit edilmis ve bu
tiirlerden bir tanesinin {i¢ alt tiirii verilmistir (Puthz, 1979, 1981, 2002; Turan ve Sert, 2019, 2021).
Bugiine kadar Tiirkiye’de yapilan ¢aligmalar incelendiginde {ilkemizde bu cinse ait yapilan ¢aligmalarin
¢ok az oldugu goriilmiistiir. Sadece Dogu Karadeniz’den, I¢ Anadolu Bélgesi’nde Erciyes Dagi’ndan,
Ege Bolgesi’'nde Sultan Daglari’ndan, Akdeniz Bolgesi’nde Adana’dan ve Marmara Bolgesi’nde
Bilecik’ten kayitlar verilmistir. Verilen bu kayitlar diginda Tiirkiye’nin diger bolgelerinde ve bu cinse
ait tiirlerin potansiyel habitatlarinda yapilan bir ¢caligma bulunmamaktadir. Bu sebeple Tiirkiye’nin
Dianous faunasi net olarak bilinmemektedir.

Dianous cinsinin Diinya zoocografik dagilimi incelendiginde bazi soru isaretlerinin oldugu
goriilmektedir. Tiirkiye’nin Anadolu diyagonalinin dogusu tamamen belirsizdir. Ayrica batida Bilecik
ve Sultan Daglar1 disinda hicbir kayit bulunmamaktadir. Bununla beraber Tiirkiye’den sonra Iran’in
cogunlugunda Tiirkmenistan ve Afganistan’imn genis bir bdlgesinde de bu cinse ait hi¢bir kayit

goriilmemektedir. Burada sorulan soru; bu bolgelerde tiirler neden bulunmamaktadir?

Dianous cinsinin Tiirkiye’deki faunistik durumunun ortaya konmasi, Diinya zoocografik durumunun
degerledirmesi ve sadece selale habitatlarinda yasayan bu cinsin bulundugu habitatlarin iklim
degisikligine bagli olarak gelecekteki durumunun degerlendirilmesi amaci ile TUBITAK ’a kapsaml1 bir

proje Onerisi hazirlanmagtir.

Anahtar Kelimeler: Dianous, Sitematik, Zoocografya, Ekolojik Nis Modellemesi
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Abstract

The Staphylinidae family is the most species-rich and ecologically diverse insect family (Parker, 2017).
Steninae is one of the most species-rich subfamilies in Staphylinidae and has two genera. One of them
is Stenus and the other is Dianous. The genus Dianous has 262 species (Puthz, 2016, 2021). In Turkey,
only two species belonging to the genus Dianous were identified and three subspecies of one of these
species were given (Puthz, 1979, 1981, 2002; Turan&Sert, 2019, 2021). When the studies carried out in
Turkey are examined, it has been seen that there are very few studies on this genus in our country. Only
records from the Eastern Black Sea Region, Erciyes Mountain in the Central Anatolia Region, Sultan
Mountains in the Aegean Region, Adana in the Mediterranean Region and Bilecik in the Marmara
Region are given. Apart from these records, there is no study conducted in other regions of Turkey and
potential habitats of species belonging to this genus. For this reason, the Dianous fauna of Turkey is not
known clearly.

When the world zoogeographic distribution of the genus Dianous is examined, it is seen that there are
some question marks. The east of Turkey's Anatolian diagonal is completely uncertain. In addition, there
are no records other than Bilecik and Sultan Mountains in the west. However, there are no records of
this genus in most of Iran after Turkey, Turkmenistan and a large area of Afghanistan. The question
asked here is; why there is no species in these regions?

A comprehensive project proposal has been prepared for TUBITAK in order to reveal the faunistic
situation of the genus Dianous in Turkey, to evaluate the zoogeographic situation in the world, to
evaluate the future situation of the habitats of this genus, which only lives in waterfall habitats, due to
climate change.

Keywords: Dianous, Systematic, Zoogeography, Ecological Niche Modeling
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Ozet

Bu arastirmanin amaci Salvia officinalis' in Kiitahya bolgesinde ekilmesi sonucundaki ugucu yag
oranlar1 ve ugucu yag iceriklerinin belirlenmesidir. Hasat sonunda elde edilen bitkideki yapraklar
kurutulup su distilasyon yontemiyle ugucu yag oranlari belirlenmis ve igerisindeki ugucu yag bilesenleri
GC-MS cihaz1 ile analiz edilmistir. S. officinalis yapraklarindaki ugucu yag oranlari %1,5 olarak
belirlenmistir. S. officinalis yapraklarindaki u¢ucu yaglarin ana bilesenleri beta thujone (%44), camphor
(%17), alpha thujone (%7), 1,8- cineole (%5), alpha humulene (%3), borneol (%3) olarak belirlenmistir.
Caligma sonucunda bu tiiriin yag oranlari ortaya konulmus olup beta thujone ve camphor toplamda %61

ile baskin ucucu yaglar olarak belirlenmistir.

Anahtar Kelimeler: Adagayi, Lamiaceae, Salvia L., Salvia officinalis, Ugucu Yag
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Determination of the Dominant Essential Oil Components in the Leaves of Salvia officinalis
Species Growed in the Kiitahya Region

Ayhan Yilmaz ", Siileyman Topal > & Kemal Karadal *

L* Department of Biology Kiitahya Dumlupinar University
2 Department of Biology Kiitahya Dumlupmar University
¥ Research & Development Center, Kiitahya Porselen
*ayhan.yilmaz@dpu.edu.tr

Abstract

The aim of this research is to determine the essential oil ratios and essential oil contents of Salvia
officinalis planted in Kiitahya region. The leaves of the plant obtained at the end of the harvest were
dried and the essential oil ratios were determined by water distillation method and the essential oil
components were analyzed by GC-MS device. The essential oil ratios in the leaves of S. officinalis were
determined as 1.5%. The main components of the essential oils in the leaves of S. officinalis has been
determined as beta thujone (44%), camphor (17%), alpha thujone (7%), 1,8-cineole (5%), alpha
humulene (3%), borneol (3%). As a result of the study, the oil ratios of this species were revealed and
beta thujone and camphor were determined as the dominant essential oils with a total of 61%.

Keywords: Sage, Lamiaceae, Salvia L., Salvia officinalis, Essential Oil
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Kiitahya Bolgesinde Yetistirilen Salvia fruticosa Mill., (syn. Salvia triloba L.) Tiiriiniin
Yapraklarindaki Baskin Ucucu Yag Bilesenlerinin Belirlenmesi

Ayhan Yilmaz ", Siileyman Topal > & Kemal Karadal *

L* Biyoloji Béliimii Kiitahya Dumlupinar Universitesi
2 Biyoloji Béliimii Kiitahya Dumlupiar Universitesi
¥ Arastirma & Gelistirme Merkezi Kiitahya Porselen

*ayhan.yilmaz@dpu.edu.tr

Ozet

Bu arastirmanin amaci Salvia fruticosa Mill., (syn. Salvia triloba L.)'nin Kiitahya bolgesinde ekilmesi
sonucundaki ugucu yag oranlar1 ve ugucu yag igeriklerinin belirlenmesidir. Hasat sonunda elde edilen
bitkideki yapraklar kurutulup su distilasyon yontemiyle ugucu yag oranlar1 belirlenmis ve igerisindeki
ucucu yag bilesenleri GC-MS cihazi ile analiz edilmistir. S. fruticosa yapraklarindaki ugucu yag oranlari
%3,5 olarak belirlenmistir. S. fruticosa tiiriinde ugucu yaglarin ana bilesenleri 1,8- cineole (%34),
camphor (%20), caryophyllene (%6), beta pinene (%6) ve camphene (%5) olarak belirlenmistir. Calisma
sonucunda bu tiirin yag oranlar1 ortaya konulmus olup 1,8- cineole ve camphor toplamda %54 ile baskin

ucucu yaglar olarak belirlenmistir.

Anahtar Kelimeler: Adagayi, Lamiaceae, Salvia L., Salvia fruticosa Mill., (syn. Salvia triloba L.),
Ucucu Yag.
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Abstract

The aim of this research is to determine the essential oil ratios and essential oil contents of Salvia
fruticosa Mill., (syn. Salvia triloba L.) planted in Kiitahya region. The leaves of the plant obtained at
the end of the harvest were dried and the essential oil ratios were determined by water distillation method
and the essential oil components were analyzed by GC-MS device. The essential oil ratios in the leaves
of S. fruticosa were determined as 3.5%. The main components of the essential oils in S.fruticosa species
were determined as 1,8-cineole (34%), camphor (20%), caryophyllene (6%), beta pinene (6%) and
camphene (5%). As a result of the study, the oil ratios of this species were revealed and 1,8- cineole and
camphor were determined as the dominant essential oils with a total of 54%.

Keywords: Sage, Lamiaceae, Salvia L., Salvia fruticosa Mill., (syn. Salvia triloba L.), Essential Oil.
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Karar Vermede Yenilik¢i Yaklasimlar

Serdar Enginoglu

Matematik Boliimii Canakkale Onsekiz Mart Universitesi
serdarenginoglu@gmail.com

Ozet

Son zamanlarda, bulanik parametreli bulanik esnek matrisler, sezgisel bulanik parametreli sezgisel
bulanik esnek matrisler ve aralik degerli sezgisel bulanik parametreli aralik degerli sezgisel bulanik
esnek matrisler gibi yeni matematiksel araglar yoluyla olusturulan bazi yenilik¢i karar verme
yaklagimlari, performans siralamasinda, denetimli 6grenmede ve tibbi teshiste One ¢ikmustir. Bu
caligma, s6z konusu yaklasimlari; bilgisayar ve saglik bilimleri ve sosyal ve beseri bilimlerdeki

uygulamalarii sunmaktadir.

Anahtar Kelimeler: Bulanik kiimeler, Esnek kiimeler, Karar verme, Destekli 6grenme, T1bbi teshis

255



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

New Approaches in Decision Making

Serdar Enginoglu

Department of Mathematics Canakkale Onsekiz Mart University
serdarenginoglu@gmail.com

Abstract

Recently, several innovative decision-making approaches, constructed by new mathematical tools, —
e.g., fuzzy parameterized fuzzy soft matrices, intuitionistic fuzzy parameterized intuitionistic fuzzy soft
matrices, and interval-valued intuitionistic fuzzy parameterized interval-valued intuitionistic fuzzy soft
matrices — have become prominent in performance ranking, supervised learning, and medical diagnosis.
This study presents the aforesaid approaches with their applications in computer sciences, medicine,
social sciences, and humanities.

Keywords: Fuzzy sets, Soft sets, Decision making, Supervised learning, Medical diagnosis
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Sabit Acih Yiizeyler Hakkinda

Yusuf Yayh

Matematik ve Bilgisayar Bilimleri Boliimii Ankara Universitesi
yayli@science.ankara.edu.tr

Ozet

Bu calismada, ii¢ boyutlu Oklid uzayinda herhangi bir yone gore olusturulmus sabit acili yiizeylerin
genel bir versiyonunu elde ediyoruz. Bu sabit a¢ili ylizey, yonii kiiresel bir gember olan agilabilir regle
yiizeylerin 6zel bir halidir. Burada yaricap1 kiirenin yaricapindan kiigiik olan ¢emberleri (kiigiik
cemberler), taban egrisi alarak sabit acil1 yiizeyleri elde ediyoruz.

Anahtar Kelimeler: Sabit ag1, Yiizeyler
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About Constant Angle Surface

Yusuf Yayh

Department of Mathematics and Computer Sciences Ankara University
yayli@science.ankara.edu.tr

Abstract

In this present study, we obtain a general version of constant angle surfaces constructed concerning any
direction in three dimensional Euclidean space. This constant angle surface is the special case of
developable ruled surfaces whose direction is a spherical circle. Here, we obtain the constant angle
surfaces by taking the circles (small circles) whose radius is less than the radius of the sphere, as the
base curve.

Keywords: Constant Angle, Surface
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Pell Padovan Dizileri Kullamlarak Elde Edilen Modiil 1 de Baz1 Ozel Diziler
Selime Beyza Ozgevik ", Cagla Celemoglu ? & Senol Eren 3
13 Matematik Boliimii Ondokuz May1s Universitesi

2 Matematik ve Bilgisayar Bilimleri Boliimii Ondokuz May1s Universitesi
*0zcevikbeyza8@gmail.com

Ozet

Bu caligmada Pell Padovan dizileri yardimiyla modiil [ de bazi 6zel diziler tanimladik ve bu dizilerin
periyotlarini inceledik. Ayrica, elde edilen sonuclar ile modiil k: da Pell kuvvet dizilerinin periyotlarini

karsilastirip bu say1 dizilerini birlikte ele alarak bazi sonuglar elde ettik.

Anahtar Kelimeler: Pell say1 dizisi, Pell-Padovan say1 dizisi, Modiil, Periyot
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Some Special Sequences on Modulo | Obtained Using Pell Padovan Sequences
Selime Beyza Ozgevik ", Cagla Celemoglu ? & Senol Eren 3
13 Department of Mathematics Ondokuz Mayis University

2 Department of Mathematics and Computer Sciences Ondokuz Mayis University
*0zcevikbeyza8@gmail.com

Abstract

In this study, we described some special sequences on modulo [ with help Pell- Padovan sequences and
examined the periods of these sequences. Also, we obtained some results by comparing the periods of
power Pell sequences on modulo & with obtained results and taking these sequences together.

Keywords: Pell number sequence, Pell-Padovan number sequence, Modulo, Period
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Padovan Kuvvet Dizileri ve Bu Dizilerin Periyotlar1 Uzerine

Cagla Celemoglu

Matematik ve Bilgisayar Bilimleri Boliimii Ondokuz May1s Universitesi
cagla.ozyilmaz@omu.edu.tr

Ozet

Burada, ilk olarak modiil ¢ de tiglincii mertebeden yeni bir tam sayi dizisi tanimladik. Bu diziyi
modiil ¢ de Padovan kuvvet dizisi olarak adlandirdik. Bu kuvvet dizilerinin var oldugu modiilleri
ve bu modiillerde dizilerin periyotlarin1 arastirdik. Ayrica, bazi ¢ modiilleri i¢in bu kuvvet
dizilerinin periyotlarini modiil ¢ de Padovan dizilerinin periyotlar1 cinsinden formiilize ettik. Son
olarak, ayni ¢ modiilleri i¢in Padovan kuvvet ve Narayana kuvvet dizilerinin periyodik iliskilerini

kargilagtirdik.

Anahtar Kelimeler: Fibonacci kuvvet dizisi, Narayana dizisi, Narayana kuvvet dizisi, Periyot
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On Power Padovan Sequences and the Periods of These Sequences

Cagla Celemoglu

Department of Mathematics and Computer Sciences Ondokuz Mayis University
cagla.ozyilmaz@omu.edu.tr

Abstract

In here, firstly, we descibe a new third order sequence of integers in the modulo ¢ . We called this
sequence a power Padovan sequence modulo c. We investigated those modulus ¢ for which these
power sequences exist and the periods of the sequences in these modulus c. In addition, we
formulated the periods of these power sequences for some positive integers ¢ , based on the period
of Padovan sequence modulo c. Finally, we compared periodic relations of power Narayana and
power Padovan sequences for same modulus c.

Keywords: Power Fibonacci sequence, Narayana sequence, Power Narayana sequence, Period
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Miimkiin Olan En Az Bosluk Sayisina Sahip Olan Sayisal Yar1 Gruplar

Nil Sahin

Endiistri Miihendisligi Béliimii ihsan Dogramaci Bilkent Universitesi
nilsahin@bilkent.edu.tr

Ozet

nl,...,nk ve ¢ , obeb(nl,..,nk)=1 olacak sekilde negatif olmayan tam sayilar olmak {izere, sayisal
yarigruplar , nlxl+..+nkxk=c Diofant denkleminin negatif tam say1 ¢Oziimlerini ararken ortaya
cikmiglardir. Bu ¢aligmada, indirgenemez sayisal yar1 gruplardan, miimkiin olan bosuk sayis1 en az
olanlarin Ozellikleri arastirilacak, bu yarigruplarin bazi degismezleri ile ilgili gilincel calismalar
paylasilacaktir.

Anahtar Kelimeler: Sayisal yarigrup, Frobenyus sayisi, Degismezler
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Numerical Semigroups with Least Number of Possible Gaps

Nil Sahin

Department of Industrial Engineering Thsan Dogramaci Bilkent University
nilsahin@bilkent.edu.tr

Abstract

nl,...,nk,c being nonnegative integers with gcd(nl,..,nk)=1, numerical semigroups arise when looking
for the nonegative integer solutions to Diophantine equations. We investigate the properties irreducible
numerical semigroups with least number of possible gaps and present the recent studies on the invariants
of these semigroups.

Keywords: Numerical semigroup, Frobenius number, Invariants
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Monogenik Yarigrup Graflar1 Uzerinde Bir Graf Carpimi Calismasi
Nihat Akgiines ** & Sedat Pak 2
12 Matematik ve Bilgisayar Bilimleri Boliimii Necmettin Erbakan Universitesi

nakgunes@erbakan.edu.tr

Ozet

Bu calismada, sifir bolen graflar 15181nda, bu ¢alismalar graf carpimina kadar genisletecegiz. Ayrintili
olarak, herhangi iki monogenik yar1 grup grafinin graf carpimlari i¢in bazi 6nemli graf parametrelerini

arastiracagiz.

Anahtar Kelimeler: Graflar, Cebirsel Graflar
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A Study of Graph Product over Monogenic Semigroup Graphs

Nihat Akgiines ** & Sedat Pak 2

12 Department of Mathematics and Computer Necmettin Erbakan University
*nakgunes@erbakan.edu.tr

Abstract

In the light of the zero-divisor graphs, in this paper is to extend these studies to the graph product over.
In detail, we investigate the some important graph parameters for the graph product of any two
monogenic semigroup graphs.

Keywords: Graphs, Algebraic Graphs
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Yariasal Halkalarin (a,f)-Ters Tiirevleri

Ayse Engin " & Neset Aydin *

! Matematik Boliimii Canakkale Onsekiz Mart Universitesi
*ayseayran@stu.comu.edu.tr

Ozet

Bir yariasal halkanin ideali ilizerinde tanimli olan (a,f)-ters tiirev ile (B,a)-tiirev arasindaki iliski
incelenmigtir. Burada a ve f segilen idealin homomorfizmalaridir. Herstein, R bir asal halka ve R
halkasinin sifir doniisiimiinden farkli d ters tiirevi varsa R halkasinin degismeli tamlik bolgesi oldugunu
ve d doniistimiiniin tiirev oldugunu gostermistir. Bu ¢alismada, Herstein’in iyi bilinen sonucu («,f)-ters
tiirev yardimiyla daha genel bir formda ispat edilmistir. Son olarak, bir halka iizerinde tanimli tiim (o, 3)-
tirevler kiimesi ve tim (o,f)-ters tlirevler kiimesinin kesisiminin bos kiimeden farkli oldugu

gosterilmigtir.

Anahtar Kelimeler: Yariasal halka, Asal halka, (o,p)-tirev, (o,p)-ters tiirev
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(a,B)-Reverse Derivations of Semiprime Rings

Ayse Engin " & Neset Aydin *

! Department of Mathematics Canakkale Onsekiz Mart University
*ayseayran@stu.comu.edu.tr

Abstract

In this study, the relationship between (o,f)-reverse derivation and (5,0)-derivation on an ideal of
semiprime ring is investigated, which is here « and  are a homomorphism of the ideal. Herstein shown
that if R is a prime ring and d is a nonzero reverse derivation of R, then R is commutative integral domain
and d is a derivation. We transform Herstein's well-known result back to a more general form with the
help of the (a,f)-reverse derivation. Finally, it is demonstrated that intersection of the set of all (o,5)-
derivations and the set of all («,5)-reverse derivation on a ring is a different from the empty set.

Keywords: Semiprime ring, Prime ring, (o,B)-derivation, (a,[3)-reverse derivation
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Yari-idempotent ve Terslenir Elemanlar Tarafindan Belirlenen Halkalar

Tufan Ozdin

Matematik Boliimii Erzincan Binali Yildirim Universitesi
tufan.ozdin@hotmail.com

Ozet

U(R)(UC(R))

R bir halka olmak iizere, £ halkasinin (merkezil) terslenir elemalarin1 kiimesi ,

E(R)

terslenir ¢ € R varsa, 4 elemanma f? halkasmnmn yari-idempotent elemani denir. F halkasindaki tiim

2 _
idempotetlerinin kiimesi ile gosterilsin. Bir /1 halkasinda 9~ = U olacak sekilde merkezil

yari-idempotent elemanlarinin lgﬁmesini QE (Rj ile gosterelim. Denk olarak eger ¢ < QE {Rj ise
(§ = U€ glacak sekilde ! € UC(R) ve € € E(R) vardir.

Bu ¢aligmada temel amag, yari-idempotentleri ve terlenir elemanlar tarafindan belirlenen 6zel halka

siniflarii belirlemek ve temel 6zelliklerini agiklanmaktadir. Ayrica,
P, Herr € R igin ™ € U(R) vell © QE(R) vardir dyle ki rR={q+u)R

-'E':’ ‘Her 7 € R icin = U(R] ve € QE(R] vardir oyle ki Rr = Rl':f]' + H]

olmak tizere, bu iki kosulu saglayan halka siniflar1 tanimlandi. Eger R diizenli halkasinn £ kosulunu

sagladigi gosterildi.

Anahtar Kelimeler: (Terslenir Elemanli)-Diizenli Halka, (Yar1)-Temiz Halka, Yar1 Degismeli Halka
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Rings Determined by Their Quasi-ldempotent and Units

Tufan Ozdin

Department of Mathematics Erzincan Binali Yildirim University
tufan.ozdin@hotmail.com

Abstract

Let i bea ring, we denote the set of (centeral)-unit elements U(R] (UC(R]], the set of idempotents
E(R) anelement? € I is called quasi-idempotent in a ring 7, if ¢* = ug where t € UC(R)
. The set of all quasi-idempotent elements in /1 denoted by QE(R]. Equivalently, if 4 € QE(R)
then there exist * € UCR) gng € € E(R) gyeh that 4 = e

The main goal of this paper is to describe determine particular classes of rings determined by their quasi-
idempotents and units, and principal properties. Also, let

P, tForevery r € R there exist © € UIR) gng @ € QE(R) gyep thae 7R = (g + u) R
Py Forevery 7 € R | thereexist U € U(R) ang 4 € QE(R) gyep that Br = Rlg + u)

we define ring classes satisfying these two conditions. We show that if /7 is a regular ring it satisfy P,
condition.

Keywords: (Unit-)Regular Ring, (Quasi)-Clean Ring, Semicommutative Ring
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Lineer Olmayan Szasz-Mirakyan-Durrmeyer Operatorlerinin Yaklasim

Hiiseyin Erhan Altin

Matematik Boliimii Bolu Abant Izzet Baysal Universitesi
erhanaltin@ibu.edu.tr

Ozet

Bu ¢alisma lineer olmayan Szasz - Mirakyan - Durrmeyer operator dizilerinin yakinsakligi tizerinedir.

[0, =) araliginin sonlu her alt araliginda smirli fonksiyonlar iizerinde tanimli £V 5n } operatérleri

(NSn)(f;x) = / Koz, t, f(t))dt,z € [0,00),n € H,

formundadir ve burada fn (., u} yygun sartlar saglayan cekirdek fonksiyonudur. Bu galismada,
yakin zamanda yayinlanan [1] numarali makalenin devam olarak, ™V } operatérlerinin, tirevi sinirlt

salinimli olan f fonksiyonlarina noktasal yakimsaklik durumlari incelenecektir.

Referanslar
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On Convergence of a Nonlinear Szasz-Mirakyan-Durrmeyer Operators

Hiiseyin Erhan Altin

Department of Mathematics Bolu Abant izzet Baysal University
erhanaltin@ibu.edu.tr

Abstract

The present work concerns with a sequence of nonlinear Szasz - Mirakyan - Durrmeyer operators
(NVSn) of the form

(NSp)(f;x) = / . Kn(zx, t, f(t))dt,z € [0,00),n € M,
o

acting on bounded functions on every finite subinterval of [0 %) where Kn (. t, u) satisfy some
suitable assumptions. As a continuation of the very recent paper [1], the pointwise convergence of the
operators {5 ) to a function f having derivatives of bounded variation is investigated.
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Oz-Eslenik Olmayan Standart Dis1 Bir Agirhk Fonksiyonuna Sahip Sturm-Liouville Operatorii
Uzerine Bir Not

Merve Yilmaz * & Nimet Coskun %
! Matematik Boliimii Karamanoglu Mehmetbey Universitesi
*cannimet@kmu.edu.tr

Ozet

Kuantum fizigindeki gelismeler, spektral teorideki teorik ¢alismalarin ana uygulamalaridir. Ote yandan,
0z-eslenik olmayan operatorler, uygulamalart heniiz yeni kesfedilen nispeten yeni bir arastirma alanidir.
Nicel spektral ozellikler ve spektral tekillikler ilk olarak Naimark tarafindan incelenmistir. Onun
caligmalarmin ardindan, 6z-eslenik olmayan operatorlerin nicel spektral 6zellikleri dikkate alinarak bir

takim makaleler ortaya ¢ikarilmigtir.

Bu sunumda, matris katsayilari ve standart olmayan yogunluk fonksiyonu ile 6z-eslenik olmayan Sturm-

Liouville operatodrlerinin 6zel bir durumunun spektral 6zelliklerine odaklanacagiz.

Anahtar Kelimeler: Spektral analiz; Sturm-Liouville operatorleri; Agirlik fonksiyonu
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A Note on the Non-selfadjoint Matrix Sturm-Lioville Operator with a Non-standard Weight
Function

Merve Yilmaz * & Nimet Coskun %
! Department of Mathematics Karamanoglu Mehmetbey University
*cannimet@kmu.edu.tr

Abstract

Developments in quantum physics are the main applications of theoretical studies in spectral theory.
Non-selfadjoint operators, on the other hand, is a relatively new research area whose applications are
only just being discovered. The quantitative spectral properties and spectral singularities was first
studied by Naimark. Following his studies, a number of papers has been revealed considering the
guantitative spectral properties of the non-selfadjoint operators.

In this presentation, we will concentrate on the spectral properties of a special case of the non-selfadjoint
Sturm-Liouville operators with a matrix coefficients and a non-standard weight function.

Keywords: Spectral Analysis, Sturm-Liouville Operators, Weight Function
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Matris Sturm-Liouville Operatéorleri iizerine Kisa Bir Derleme

Merve Yilmaz * & Nimet Coskun %"

! Matematik Boliimii Karamanoglu Mehmetbey Universitesi
*cannimet@kmu.edu.tr

Ozet

Oz-eslenik olmayan singiiler Sturm-Liouville denklemlerinin spektral tekillikleri ilk olarak Naimark
tarafindan incelenmistir. Spektral tekilliklerin 6nemi, daha sonra kuantum fizigindeki gelismelerle
anlagilds, ¢iinkii bu spektral tekillikler gogunlukla 6z-eslenik olmayan operatorlere 6zgii yapilardir. Oz-
eslenik matris Sturm-Liouville tipli operatorlerin spektral ve sagilma teorisi Agronovich ve Marchenko

'nun kitabinda ayrintili olarak incelenmistir.

Bu sunumda, teorinin ¢ok sayida yo6nii oldugu i¢in belirli bir operator tipini ele alacagiz. Temel olarak
arastirma konularinda spektral tekillikleri inceleyen en son makaleleri sunacagiz. Matris Sturm-
Liouville tipli operatorlerin spektral teorisi, kuantum fiziginden ekonomiye, mithendislige kadar birgok
uygulama alanina sahip oldugundan, bu sunumun okuyucularin bu konudaki son gelismeleri daha iyi

anlamalarina yardimci olacagini umuyoruz.

Anahtar Kelimeler: Spektral Analiz; Spektral Tekillikler; Matris Katsayili Operatorler, Naimark ve

Pavlov Kosullar1
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A Short Survey of Matrix Sturm-Liouville Operators

Merve Yilmaz * & Nimet Coskun %"

! Department of Mathematics Karamanoglu Mehmetbey University
*cannimet@kmu.edu.tr

Abstract

The spectral singularities of the non-selfadjoint singular Sturm-Liouville equations was first studied by
Naimark. The importance of the spectral singularities was understood later by the developments in
guantum physics since they are mostly instrict to the non-selfadjoint operators. Spectral and scattering
theory of the self-adjoint matrix Sturm-Liouville type operators has been presented in detail in the book
of Agronovich and Marchenko.

In this short survey, we will consider a specific type of operators since there are enormous number of
directions of the theory. We will basically present the recent papers including the spectral singularities
in its investigation topics. Since, spectral theory of the matrix Sturm-Liouville type operators has many
application areas ranging from quantum physics, economics to engineering, we hope that this
presentation help readers to better understand the recent developments on this topic.

Keywords: Spectral Analysis; Spectral singularities; Operators with matrix coefficients; Naimark's and
Pavlov's conditions
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Genellestirilmis Maksimal Operatoriin Genellestirilmis Lorentz Uzaylar1 Arasindaki
Simirhhigina iliskin Bir Cahsma

Rza Mustafayev !, Merve Yilmaz ** & Nevin Bilgicli ?

! Matematik Boliimii Karamanoglu Mehmetbey Universitesi
2 Kirikkale Lisesi Tiirkiye Cumhuriyeti Milli Egitim Bakanlig
*mervegorgulu@kmu.edu.tr

Ozet
0<a< ooyl @:(0,00) = (0,00) : A*(b) , Q
= k=< OO0 ve "t v fonksiyon olsun. klasik Lorentz uzay1 ve *¢,

R" icinde kenarlar1 eksenlere paralel herhangi bir kiip olmak iizere, genellestirilmis maksimal operator,

" izerinde tiim dlgiilebilir f fonksiyonlar i¢in

: ||f.\QH-\“fb')
My oy flx) == sup ——=———, e R"
A (b))‘ Qilr O(IQ”

seklinde tanimlanir. Genellestirilmis Lorentz uzaylari, verilen 0<m,p<oo parametreleri ve

(0, nc)

iizerinde bir ' agirlik fonksiyonu igin,

| fllarp,muw = ( /U ( A Fadia] (IT) i v(z) (1.1‘)

ifadesi sonlu olan, I&" iizerinde Olciilebilir f fonksiyonlarinin koleksiyonu olarak tanimlanir. Burada

*
[ f ‘nin artmayan yeniden diizenlemesidir.

Bu konugmada O<mp<l<r<g<oc parametreleri i¢in ﬂf@--“'l”':b} operatdriiniin
genellestirilmis Lorentz uzaylari arasindaki simirliligma iligskin elde ettigimiz karakterizasyonu

sunacagiz.

Anahtar Kelimeler: Maksimal Operatorler, Klasik ve Genellestirilmis Lorentz Uzaylari, Supremum
iceren iteratif Hardy tipli esitsizlikler, Agirlik fonksiyonlar
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A Note on Boundedness of Generalized Maximal Operator Between Generalized Lorentz Spaces
Rza Mustafayev !, Merve Yilmaz ** & Nevin Bilgigli ?
! Department of Mathematics Karamanoglu Mehmetbey University

2 Kirikkale High School Republic of Turkey Ministry of National Education
*mervegorgulu@kmu.edu.tr

Abstract

Let 0 < v < 00 and Ps @ (0,00) = {0,00) pe functions. Define the generalized maximal
operator for all measurable functions fon ™ as

. A i i 4 o b».
My poyf(2) := sup |—|—f—\—(—")—UL—‘—’ z e R"
Qzx @\ |(2| )
A“(b) . - Q) B with si
where is the classical Lorentz space and *« refers to any cube in with sides parallel to the

axes. Given parameters U < 771, P << 00 and a weight function v on (0, r:x;] the generalized Lorentz
spaces is known as the collection of all measurable functions f on " for which

| fllarp,muw = ( /U (/{) Fadtalis (17') i v(z) (1.1‘)

*
is finite. Here f denotes the non-increasing rearrangement of f :

In this talk we present the characterization of the boundedness of M pob) between the generalized

Lorentz spaces for the parameters in the range 0 << 1. p < 1 << 1 < ¢ < o0,

Keywords: Maximal operators, classical and generalized Lorentz spaces, lterated Hardy type
inequalities involving suprema, weight functions
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Lineer Olmayan Denklemler i¢in Galerkin Yonteminin Uygulanmasi

Ahmet Boz

Matematik Boliimii Kiitahya Dumlupinar Universitesi
ahmet.boz@dpu.edu.tr

Ozet

Bu ¢alismada, lineer olmayan denklemin sayisal bir ¢oziimii, ikinci dereceden B-Spline ile alt alan sonlu
elemanlar Galerkin yontemine dayali sayisal bir teknikle elde edilmistir. Crank-Nicolson yaklagimi
kullanilarak, adi diferansiyel denklemlerin elde edilen sisteminin sayisal ¢oziimii i¢in lineer bir yineleme
baglantis1 bulunmustur. Onerilen yéntemi dogrulamak icin soliter dalganin hareketi, dalga ondiilasyonu
ve dalga olusumunu igeren test problemleri incelenmistir. Sistemin korunum 6zelliklerini belirlemek
icin hareketin li¢ degismezi hesaplanir. Analitik ve sayisal ¢oziim arasindaki farklar1 6lgmek igin hata

normlar1 kullanilir.

Anahtar Kelimeler: Sonlu Eleman Yontemi, Galerkin Yontemi, Solitary Dalgalar, Crank-Nicolson,
Spline Fonksiyonlar
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An Application of the Galerkin Methods for Non-linear Equations

Ahmet Boz

Department of Mathematics Kiitahya Dumlupinar University
ahmet.boz@dpu.edu.tr

Abstract

In this study a numerical solution of the nonlinear equation, has been obtained by a numerical technique
based on subdomain finite element Galerkin method with quadratic B-Spline. A linear recurrence
relationship for the numerical solution of resulting system of ordinary differential equations is found
employing the Crank-Nicolson approach including a product approximate. Test problems including the
motion of solitary wave, wave undulation and wave generation are studied to validate the proposed
method. The three invariants of the motion are calculated to determine the conservation properties of
the system. L2 and L1 error norms are used to measure differences between the analytical and numerical
solution.

Keywords: Finite Element Method, Galerkin Method, Solitary Waves, Crank-Nicolson, Spline
Functions
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Zaman Kesirli Fokker-Planck Denkleminin Coziimii icin Yeni Bir Yaklasim

Siileyman Cetinkaya * & Ali Demir *

! Matematik Boliimii Kocaeli Universitesi
*suleyman.cetinkaya@kocaeli.edu.tr

Ozet

Bu ¢alismada zaman kesirli Fokker-Planck denklemlerinin niimerik ¢6ziimlerini Shehu doniistimii ve
Homotopi analiz metodunu kullanarak olusturduk. ilk olarak, Shehu doniisiimii yardimiyla zaman kesirli
Fokker-Planck denklemini adi diferansiyel denkleme déniistiirdiik. Ikinci olarak, elde edilen denkleme
homotopi analiz metodunu uyguladik. Son olarak, ters Shehu doniisiiminii uygularak niimerik
¢Ozlimleri elde ettik.

Anahtar Kelimeler: Caputo kesirli tiirev, Homotopi analiz metod, Shehu doniisiimii, Fokker-Planck
denklemi
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New Approach for the Solution of Time Fractional Fokker-Planck Equation

Siileyman Cetinkaya * & Ali Demir *

! Department of Mathematics Kocaeli University
*suleyman.cetinkaya@kocaeli.edu.tr

Abstract

In this study, we take the time fractional Fokker-Planck equations in hand and establish its numerical
solution by utilizing a new integral transformation named Shehu transformation and homotopy analysis
method (SHAM) together. First of all, the time fractional Fokker-Planck equation is reduced into
ordinary differential equation by means of Shehu transformation. Secondly, applying homotopy analysis
method to the obtained ordinary differential equation. At the final step, numerical solution is established
by taking inverse Shehu transformation into account. SHAM produces a numerical solution in the series
form as the other integral transformations produce. The implementation and application of SHAM are
straightforward.

Keywords: Caputo fractional derivative, Homotopy analysis method, Shehu transform, Fokker-Planck
equation
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Ardisik Kesirli Baslangic Simir Problemi Uzerine

Siileyman Cetinkaya * & Ali Demir *

! Matematik Boliimii Kocaeli Universitesi
*suleyman.cetinkaya@kocaeli.edu.tr

Ozet

Seri formunda ardisik kesirli baslangi¢ smir deger probleminin analitik ¢oziimiinii olusturmaya
odaklandik. ilk olarak, bu problemi homojen sinir kosullarina sahip olan bir probleme doniistiirdiik.
Daha sonra, karsilik gelen Sturm-Liouville probleminin 6zfonksiyonlart cinsinden analitik ¢oziimii
olusturmak igin degiskenlere ayirma yontemini kullandik. Uygulanan yontemin ardisik kesirli

problemler i¢in dogru ve etkili oldugunu 6rneklerle gosterdik.

Anahtar Kelimeler: Caputo kesirli tiirev, Uzay kesirli difiizyon denklemi, Mittag-Leffler fonksiyonu,
Baslangic sinir kosullari, Spektral metod
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On the Sequential Fractional Initial Boundary Problem

Siileyman Cetinkaya * & Ali Demir *

! Department of Mathematics Kocaeli University
*suleyman.cetinkaya@kocaeli.edu.tr

Abstract

We focus on establishing the analytic solution of the sequential fractional initial boundary value problem
in the series form. First, we transform this problem into a problem with homogenous boundary
conditions. Next, the separation of variables method is utilized to establish the analytical solution in
terms of eigenfunctions of the corresponding Sturm-Liouville problem. It is illustrated by examples that
the applied method is accurate and effective for sequential fractional problems.

Keywords: Caputo fractional derivative, Space fractional diffusion equation, Mittag-Leffler function,
Initial boundary conditions, Spectral method
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Makine Ogreniminde Parametrelerin Simiflandirma Uzerindeki Etkilerinin Bir Karsilastirmasi

Samet Memig

Bilgisayar Miihendisligi B&iimii Istanbul Rumeli Universitesi
samettmemis@gmail.com

Ozet

Makine Ogrenimi, anlamli veriler elde etmek, insan kararlarimi taklit etmek ve birgok belirsizligin
tistesinden gelmek i¢in kullanilan en yaygin kavramlardan biridir. k-En Yakin Komsu (KNN), Destek
Vektor Makineleri (SVM), Bulanik KNN, Karar Agaglar1 (DT) ve Rastgele Orman (RaF) gibi birgok
yaklasim yetmis yildir gelistirilmistir. Ayrica, bircok gercek diinya problemi i¢in gelistirilmis
versiyonlar1 onerilmistir. Son zamanlarda, bulanik parametreleri modelleyebilen bulanik parametreli
bulanik esnek matrisler (fpfs-matrisler) kavrami ortaya atilmigtir. Makine 6grenmesinde denetimli
ogrenme tlirlerinden biri olan smiflandirmaya uygulanmistir. Bu uygulamalarda, bir korelasyon
katsayis1 kullamlarak Bulanik Parametreli Bulanik Esnek Oklid Siniflandiricis1 (FPFS-EC),
Karsilagtirma Matrisine Dayali Bulanik Parametreli Bulanik Esnek Siniflandirici (FPFS-CMC) ve
Birlestirme Operatoriic Tabanli Bulanik Parametreli Bulanik Esnek Smiflandirict (FPFS-AC)
gelistirilmistir. Boylece fpfs-matrislerinin modelleme yetenegi, parametrenin siniflandirma tizerindeki
etkileri dikkate alinarak denetimli 6grenmeye aktarilmistir. Bu ¢alisma, sabit parametre agirliklarina ve
bir korelasyon katsayisi ile iiretilen parametre agirliklarina gore yukarida bahsedilen siniflandiricilarin
siniflandirma performansini1 karsilastirmaktadir. Sonuglar, géz Oniine alinan veri setlerinde bir
korelasyon katsayisi tarafindan tiretilen parametre agirliklarinin sabit olanlardan daha etkili oldugunu
gostermektedir. Bu nedenle, parametre agirliklandirma tabanli benzerlik veya uzaklik Olgiilerini
kullanan bir siniflandirici gelistirmek calismaya deger bir konudur. Son olarak, daha fazla arastirma i¢in

parametre agirliklandirma ve denetimli 6grenmeyi tartigiyoruz.

Anahtar Kelimeler: Bulanik Kiimeler, Esnek Kiimeler, Fpfs-Matrisler, Parametre Etkisi, Destekli

Ogrenme
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A Comparison of the Parameter Effects on Classification in Machine Learning

Samet Memig

Department of Computer Engineering istanbul Rumeli University
samettmemis@gmail.com

Abstract

Machine Learning is one of the most common concepts employed to obtain meaningful data, imitate
human decisions, and overcome many uncertainties. Many approaches such as k-Nearest Neighbor
(KNN), Support Vector Machines (SVM), Fuzzy kNN, Decision Trees (DT), and Random Forest (RaF)
have been developed for seven decades. Moreover, their improved versions have been proposed for
many real-world problems. Recently, the concept of fuzzy parameterized fuzzy soft matrices (fpfs-
matrices), which can model fuzzy parameters, has been introduced. It has been applied to classification,
being one of the supervised learning types in machine learning. In these applications, Fuzzy
Parameterized Fuzzy Soft Euclidean Classifier (FPFS-EC), Comparison Matrix-Based Fuzzy
Parameterized Fuzzy Soft Classifier (FPFS-CMC), and Aggregation Operator-Based Fuzzy
Parameterized Fuzzy Soft Classifier (FPFS-AC) have been developed utilizing a correlation coefficient.
Thus, the modelling ability of fpfs-matrices has been transferred to supervised learning by considering
the parameter effects on classification. This study compares the classification performance of aforesaid
classifiers according to fixed-parameter weight and parameter weights produced by a correlation
coefficient. The results manifest that parameter weights produced by a correlation coefficient are more
efficacious than the fixed ones for considered datasets. Therefore, developing a classifier utilizing
parameter weighting-based similarity or distance measures is worth studying. Finally, we discuss
parameter weighting and supervised learning for further research.

Keywords: Fuzzy Sets, Soft Sets, Fpfs-Matrices, Parameter Effect, Supervised Learning
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Zaman Skalalar1 Uzerinde Yerel Olmayan Simir Kosullu Dirac Operatoriiniin Ozdegerleri

Osman Keklik ! & Ahmet Sinan Ozkan "

! Matematik Boliimii Sivas Cumhuriyet Universitesi
2 Matematik Boliimii Sivas Cumhuriyet Universitesi
*sinanozkanl44@gmail.com

Ozet

Bu ¢alismada, zaman skalalar1 iizerinde Dirac dinamik denklem sistemi ve yerel olmayan iki sinir kosulu
ile tretilen bir sinir deger problemi ele alinmaktadir. Problemin katsayilarina gore 6zdegerlerin ve

6zfonksiyonlarin bazi 6nemli 6zellikleri verilmektedir.

Anahtar Kelimeler: Ozdegerler, Dirac operatorii, Zaman skalasi
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Eigenvalues of the Dirac Operator with Nonlocal Boundary Conditions on Time Scales

Osman Keklik ! & Ahmet Sinan Ozkan "

! Department of Mathematics Sivas Cumhuriyet University
2 Department of Mathematics Sivas Cumhuriyet University
*sinanozkanl44@gmail.com

Abstract

In this study, a boundary value problem generated by the Dirac dynamic equation system and by two
nonlocal boundary conditions, on time scales is considered. According to the coefficients of the problem,
some important properties of eigenvalues and eigenfunctions are given.

Keywords: Eigenvalues, Dirac operator, Time scale
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Volterra-Fredholm integro Diferansiyel Denklemlerin Boole Coziimlerinin Incelenmesi ve
Rezidiiel Hata Analizi

" Hale Giil Dag & * Kiibra Erdem Biger

! Matematik Boliimii Manisa Celal Bayar Universitesi
*halegul.dag@hotmail.com

Ozet

Bu c¢alismada, Volterra-Fredholm integro-diferansiyel denklemlerin yaklasik ¢oziimleri i¢in Boole
polinomuna dayali sayisal bir yontem sunulmaktadir. Boole polinomu, tiirevi ve siralama noktalari
kullanilarak  Volterra-Fredholm integro-diferansiyel denklemi bir matris denklem sistemine
dontistliriiliir. Bu matris denklem sisteminin ¢6zlimiinden verilen problemin yaklasik ¢6ziimi i¢in

[a, b]

serisi formunda elde edilir. Boole siralama yonteminin giivenirligini ve uygulanabilirligini gostermek

gerekli olan bilinmeyen Boole katsayilar elde edilir. Sayisal ¢6ziim, araliginda kesilmis Boole

amaciyla Rezidiiel fonksiyonlara dayali hata tahminleri gelistirilmistir.

Anahtar Kelimeler: Volterra-Fredholm integro-diferansiyel denklemler, Boole polinomu, Siralama
noktalari, Rezidiiel hata analizi
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The Analysis of the Boole Solutions of Volterra-Fredholm Integro-Differential Equations and
the Residual Error Analysis

" Hale Giil Dag & * Kiibra Erdem Biger

! Department of Mathematics Manisa Celal Bayar University
*halegul.dag@hotmail.com

Abstract

In this study, the numerical methods based on the Boole polynomial is presented for the approximate
solution of the Volterra-Fredholm integro-differential equations. By using the Boole polynomial, its
derivative and the collocation points, Volterra-Fredholm integro differential equation is converted into
the matrix equation system. The unknown Boole coefficients required for the approximate solution of
the given problem are obtained from the solution of this matrix equation system. The numerical solution

is gained the form of the truncated Boole series in the interval [a, JEJ]. The error estimations based on
the Residual functions has been developed in order to demonstrate the reliability and the applicability
of Boole collocation method.

Keywords: Volterra-Fredholm integro-differential equations, Boole polynomial, Collocation points,
Residual error analysis
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iki Degiskenli Siirekli Fonksiyonlar icin Meyer-Konig ve Zeller Operatériiniin Yaklasim
Ozellikleri

Melda Imren ¥" & Afsin Kiirsat Gazanfer 2

! Bilgisayar Teknolojisi istanbul Rumeli Universitesi
2 Matematik Zonguldak Biilent Ecevit Universitesi
*melda.imren@rumeli.edu.tr

Ozet

) = [ o) (n+l) . .
1960 yilinda Meyer-Konig ve Zeller tarafindan f (le =(1- Pj - fonksiyonunun & = () daki
Taylor seri agilimindan faydalanarak f < G[D‘ l] vel € [D‘ l], nelN igin,

ﬂf?l(f; le = {“ B ;11]'“_1 Z_Ei{] flfﬁ]l"k 0

[

r =1
1

(1), ;
M, : C0.1] = €0, 1]

=

bigiminde tanimlanan tek degiskenli Meyer-Konig ve Zeller operatorii elde

edilmistir.

Bu c¢alismada tek degiskenli Meyer-Konig ve Zeller operatorii tanimdan yola ¢ikarak,

I = {(z.y) z.yel} , f €C(I?

fonksiyonlar i¢in Meyer-Konig ve Zeller operatdriiniin tanimi verilip yaklasim 6zellikleri ve yaklagim

olmak {iizere bu aralikta taniml iki degiskenli siirekli

hiz1 incelenmistir. Ayrica bu caligmada tanimi verilen iki degiskenli operatdriin Maple bilgisayar
programindan yararlanilarak hata degerleri hesaplanmis ve bu hata oranmin giderek azaldigi
goriilmistiir. Elde edilen 6nemli sonuglardan biri de tiim degerlerin belirlenen araliklarda yaklasimi

Meyer-Konig ve Zeller operatorii yardimiyla grafik {izerinde gosterilmistir.
KAYNAKLAR:
Meyer, W-Konig ve Zeller K (1960) Bernsteinsche Potenzreihen. Studia Math, 19:89-94.

Anahtar Kelimeler: Yaklasim, Yaklagim hizi, Korovkin Teoremi, Cauchy-Schwarz esitsizligi
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Determination of Approximation Properties of Bivariate Continuous Functions with Meyer-
Konig and Zeller

Melda Imren *" & Afsin Kiirsat Gazanfer 2

! Department of Computer Technology istanbul Rumeli University
2 Department of Mathematics Zonguldak Biilent Ecevit University
*melda.imren@rumeli.edu.tr

Abstract

| —JI
In 1960, Meyer-Konig and Zeller created Jf L 1 - Ll " Jf = C[ and o [[j “
making use of the Taylor series expansion of the function at =z = 0, forn £ I icin, The Meyer-Kénig
and Zeller operator of fe C[U' 1) is defined by the formula, let M, Cf[[]' l] — Cf[[]- l],
e (1 — )" Jzk, 0w <1
My (fix) = Licof(mp)et, 0=
f(1). r =1

In this study, the definition of Meyer Komg and Zeller operators for continuous functlons of two
variables defined in this interval, { iﬁ Ly el and fe CLI ) is given and
approximation properties and speed of approximation are examined. In addition, error values of the
bivariate operator, whose definition is given in this study, are calculated by using the Maple
programming language and it is observed that this error rate gradually decreased. One of the important
results obtained is the approximation of all values within the specified intervals, shown on the graph by
means of the Meyer-Konig and Zeller operator.

Resources:
Meyer, W-Konig ve Zeller K (1960) Bernsteinsche Potenzreihen. Studia Math, 19:89-94.

Keywords: Approximation, Speed of approximation, The Korovkin type approximation theorem, The
Cauchy-Schwarz inequality
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Shishkin Bir Sebeke Uzerinde Robin Simir Kosullu Singiiler Pertiirbe Ozellikli Fredholm
Integro-Diferansiyel Denklem icin Yeni Bir Fark Metodu

Muhammet Enes Durmaz **, Mustafa Kudu 2 & Gabil M. Amiraliyev *

! Matematik Boliimii Kirklareli Universitesi
2 Matematik Boliimii Erzincan Binali Yildirrm Universitesi
*menesdurmaz025@gmail.com

Ozet

Bu calismada, Robin smir kosullu singiiler pertiirbe 6zellikli Fredholm integro-diferansiyel denklemi
ele alinmigtir. Problemin yaklagik ¢oziimii i¢in, interpolasyon kuadratiir formiilleri ve iistel baz
fonksiyonu kullanilarak pargali diizgiin bir sebekede uygun bir ikinci mertebeden fark semasi
olusturulmustur. Ayrik maksimum normda, fark semasinin kararliligi ve yakinsakligi incelenmistir.

Yontemin parametreye gore diizgiin yakinsakligin1 gostermek i¢in niimerik sonuglar sunulmustur.

Anahtar Kelimeler: Diizgiin yakinsaklik, Fredholm integro-diferansiyel denklem, Singiiler
pertiirbasyon, Sonlu fark metodu
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A New Difference Method for the Singularly Perturbed Fredholm Integro-Differential Equation
with Robin Boundary Condition on a Shishkin Mesh

Muhammet Enes Durmaz **, Mustafa Kudu 2 & Gabil M. Amiraliyev ®

! Department of Mathematics Kirklareli University
2 Department of Mathematics Erzincan Binali Yildirim University
*menesdurmaz025@gmail.com

Abstract

In this study, the singularly perturbed Fredholm integro-differential equation with Robin boundary
condition is considered. For the approximate solution of the problem, a fitted second-order difference
scheme has been built on a piecewise uniform mesh utilizing interpolating quadrature rules and an
exponential basis function. In the discrete maximum norm, stability and convergence of the difference
scheme have been examined. Numerical results have been presented to demonstrate the parameter-
uniform convergence of the method.

Keywords: Fredholm integro-differential equation, Finite difference method, Singular perturbation,
Uniform convergence
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Fornberg-Whitham Denkleminin C6ziim Fonksiyonunun Diizgiinliigii Hakkinda

Hasan Inci

Matematik Boliimii Kog Universitesi
hinci@ku.edu.tr

Ozet

Bu calismada $H"s(\R), s > 3/2$ sobolev uzayinda fornberg-whitham denkleminin baslangic deger
problemini ele aliyoruz. Denklemi sobolev tarzi bir diffeomorfizm grubu $\Ds"s(\R)$ iizerinde
tanimliyoruz. Bu formiilasyonun uygulamasi olarak coziim fonksiyonunun $\Phi_T, T > 03, yani
baslangic degeri $u_0 \in H"sS(\R)$ zaman $T$'de olan $u(T) \in HMS(\R)$ degerine gotiiren
fonksiyonunun, hicbir yerde lokal diizgiin siirekli olmadigini kanitliyoruz. C6ziim fonksiyonu 6zellikle
hicbir yerde lokal lipschitz degil ve hicbir yerde lokal $C*1$ degildir.

Anahtar Kelimeler: Fornberg-whitham denklemi, Coztiim fonksiyonu
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On the Regularity of the Solution Map of the Fornberg-Whitham Equation

Hasan Inci

Department of Mathematics Kog University
hinci@ku.edu.tr

Abstract

In this paper we consider the initial value problem for the Fornberg-Whitham equation on the Sobolev
space $H"s(\R), s > 3/2%. We will give a formulation of the equations on the Sobolev type
diffeomorphism group $\Ds"s(\R)$. As an application of this we will show that the solution map
$\Phi_T, T > 0$, mapping the initial condition $u_0 \in H*s(\R)$ to the time $T$ value $u(T) \in
H”s(\R)$, is nowhere locally uniformly continuous. In particular the solution map is nowhere locally
Lipschitz and nowhere $C"1$.

Keywords: Fornberg-whitham equation, Solution map
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Hiperbolic Degerli Rectangular b-Metrik Uzaylar ve Baz1 Sabit Nokta Sonugclari

Nilay Degirmen

Matematik Boliimii Ondokuz May1s Universitesi
nilay.sager@omu.edu.tr

Ozet

Bu calismada, rectangular metrik uzay ve hiperbolik degerli b-metrik uzay kavramlarinin bir
genislemesi olarak hiperbolik degerli rectangular b-metrik uzay kavrami verildi. Bazi topolojik
kavramlarin bu uzaylar i¢in yeni tanimlar1 sunuldu. Ayrica bilinen bazi daralma doniistimlerinin bu

uzaydaki karsiliklar1 tanimlanarak bazi sabit nokta teoremleri ispatlandi.

Anahtar Kelimeler: Hiperbolik sayi, Hiperbolik degerli b-metrik uzay, Rectangular metrik uzay, Sabit
nokta, Daralma doniisiimii
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Hyperbolic Valued Rectangular b-Metric Spaces and Some Fixed Point Results
Nilay Degirmen
Mathematics Ondokuz Mayis University
nilay.sager@omu.edu.tr

Abstract

In this study, the concept of a hyperbolic valued rectangular b-metric space is given as an extension of
the concepts of a rectangular metric space and a hyperbolic valued b-metric space. New definitions of
some topological notions for these spaces are introduced. In addition, some fixed point theorems are
proved by defining the analogues of some known contraction mappings in this space.

Keywords: Hyperbolic number, Hyperbolic valued b-metrik space, Rectangular metric space, Fixed
point, Contraction mapping
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A-Bernstein-Kantorovich Operatorlerinin Yeni Bir Ailesi icin Yaklasim Hiz

Resat Aslan

Matematik Bolimii Harran Universitesi
resat63@hotmail.com

Ozet

Ae[-1.1]

bir ailesi igin birkag yaklasim 6zelligi ile ilgilidir. Onerilen operatérlerin bazi moment tahminlerini ve

Mevcut ¢alisma, sekil parametresi agisindan Bernstein-Kantorovich operatérlerinin yeni

Korovkin tipi yaklagim teoremini inceledik. Ayrica, siireklilik modiilii, Lipschitz tipi fonksiyonlar sinifi
ve Peetre'nin K-fonksiyonu vasitasiyla yakinsaklik hizin1 tahmin ettik. Son olarak, olusturulan

operatorlerin yaklagim etkinligini géstermek i¢in bazi grafik érnekleri sunduk.

Anahtar Kelimeler: X sekil parametresi, A-Bernstein operatorleri, Siireklilik modiilii, Yaklagim hizi,

Bézier egrileri ve ylizeyleri
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Rate of Approximation for a New Family of A-Bernstein-Kantorovich Operators

Resat Aslan

Department of Mathematics Harran University
resat63@hotmail.com

Abstract

The present work deals with several approximation properties for a new family of Bernstein-
Kantorovich operators in terms of shape parameter A€ [_1‘ 1]. We examined some moment
estimates and Korovkin type approximation theorem of the proposed operators. Also, we estimated the
rate of convergence by means of the usual modulus of continuity, class of Lipschitz-type functions and
Peetre’s K-functional. Finally, to show the approximation effectiveness of the constructed operators, we
presented some graphical examples.

Keywords: shape parameter A, A-Bernstein operators, Modulus of continuity, Rate of approximation,
Bézier curves and surfaces
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Birbirine Karismayan Akiskan Akislarimin Hidrodinamigi

Gokeen Cekig

Isletme Boliimii Baskent Universitesi
gokcen.cekic@gmail.com

Ozet

Bu calismada egimli bir kati yiizey iizerinde, birbirine karigmayan ¢ok katmanli akislarin, gesitli
viskozitelerdeki lineer kararlilig1 incelenmistir. Kararlilik &zelliklerinin, hem birbirine karigmayan gok
katmanlh akislarda hem de siirekli akislarda farkli oldugu gosterilmistir. Kritik katmandaki degisim
viskoz kat1 katmanla bulustugunda, her iki durumda da olmayan yeni bir kararsiz mod ortaya cikar.
Ortalama karigmazlikta, kat1 yiizeye bitisik daha az viskoz akiskan olan durumun en kararli durum
oldugu goriilmiistiir. Bu aym1 zamanda, lubrikasyon durumunun kararsizligiyla da celisir. Ayrica,
kararsiz modlarin varligr yardimiyla, homojen ve ¢ok katmanl film akislarmin hidrodinamigi

karsilastirilmistir.

Keywords: Akiskan dinamigi, Birbirine karigmayan akigkanlar, Dalgalar, ¢atallanma
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Hydrodynamics of the Immiscible Fluid Flows

Gokeen Cekig

Department of Business Administration Baskent University
gokcen.cekic@gmail.com

Abstract

The linear stability of an immiscible multi-layer free-surface flow of varying viscosity, down an inclined
substrate is examined. | show that the stability characteristics are different from both immiscible multi-
layer flows and continously stratified flows. A new instability mode absent in either limiting case, arises
when the critical layer of the disturbance attaches the viscosity-stratified layer. At moderate
immiscibility, the configuration with less viscous fluid adjacent to the plane is most stabilizing. This is
also contrast with the limiting cases, in which the lubrication configuration is always destabilizing. Also,
the presence of unstable modes are allowed to compare hydrodynamics of homogeneous and multi-layer
film flows.

Keywords: Fluid dynamics, Immiscible flow, Instability, waves, Bifurcation
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Lord-Shulman Teorisi ile Basin¢h Bir Kiirenin Genellestirilmis Termoelastik Davranisi

Mehmet Eker 1 & Durmus Yarimpabuc *

! Makine Miihendisligi Boliimii Tarsus Universitesi
2 Matematik Boliimii Osmaniye Korkut Ata Universitesi
*mehmeteker@tarsus.edu.tr

Ozet

Bu ¢alismada, zamana bagl yiiklerde i¢i bos basingli kiirenin gegici termal stresi Lord-Shulman teorisi
kullanilarak ele almmustir. Kiirenin i¢ ylizeyi zamana bagli sicaklik yiikiine maruz kalirken, dig
ylizeyinin ise etkilesimsiz ve yalitilmis oldugu varsayilmistir. Ayristirma metodolojisi kullanilarak
zamandan bagimsiz hale getirilen birlestirilmis formdaki denklemler, ps6dospektral Chebyshev yontemi
ile ¢ozllmiistlir. Sayisal yaklagim, literatiirdeki kiyaslama sonuglari ile dogrulanmistir. Sicaklik, radyal
ve tegetsel gerilme dagilimlari, uygulanan anlik sicaklik yiikiinliin zamanla degisen etkilerini temsil
etmek icin ii¢ farkli zaman diliminde farkli basinglar altinda incelenmistir. Lord-Shulman teorisindeki
birlestirilmis terimin etkisi farkli yiiksek sicaklik ve basinglar igin incelenmis ve farkli zaman

dilimlerinde birlestirilmis ve baglanmamig ¢6ziim arasindaki fark vurgulanmistir.

Anahtar Kelimeler: Basingli kiire, Lord-Shulman teorisi, Psodospektral Chebyshev yontemi, Termal
gerilmeler
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Generalized Thermoelastic Behavior of a Pressurized Sphere with Lord-Shulman Theory

Mehmet Eker 1 & Durmus Yarimpabuc *

! Department of Mechanical Engineering Tarsus University
2 Department of Mathematics Osmaniye Korkut Ata University
*mehmeteker@tarsus.edu.tr

Abstract

In this study, the transient thermal stress of a hollow pressurized sphere at time-dependent loads is
discussed using Lord-Shulman theory. While the inner surface of the sphere is subjected to a time
dependent temperature load, the outer surface is assumed to be traction-free and insulated. The
governing equations in the coupled form, which are rendered time-independent using the decomposition
methodology, are solved by the pseudospectral Chebyshev method. The numerical approach is
confirmed by the benchmark results in the literature. Temperature, radial and tangential stress
distributions are investigated under different pressures in three different time periods to represent the
time-varying effects of the applied instantaneous temperature load. The effect of the coupled term in
Lord-Shulman theory is examined for different high temperatures and pressures, and the difference
between the coupled and uncoupled solution in different time periods is highlighted.

Keywords: Pressurized sphere, Lord-Shulman teory, Pseudospectral Chebyshev method, Thermal
stresses
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Harary Cizgelerinin Tepe Zedelenebilirligi Uzerine
Hande Tuncel Golpek * & Aysun Aytag
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2 Matematik Boliimii Ege Universitesi
*hande.tuncel@deu.edu.tr

Ozet

Ag teorisi ile ilgili en 6nemli sorunlardan biri, agin gilivenilirliginin ve kirilganligmin analizidir.
Sistemin saglamligini analiz etmek i¢in ¢izge teorisi yaklasimlariyla ortaya ¢ikan birgok parametre
vardir. Literatiirdeki parametreler arasinda yakinlik parametresi en Onemli giivenlik acig1
parametrelerinden biridir. Yakinlik parametresi tepeler arasindaki mesafeye baglidir ve parametre
zaman iginde bazi1 degisikliklere ugramistir. Literatiirde ilk ortaya ¢ikan yakilik tanimi, baglantisiz
yapilarda kullanilamamaktadir. Bu bildiride Dangalchev'in ortaya koydugu ve baglantisiz yapilarda
caligma olanagi saglayan yakinlik tanimi ele alinacaktir. Kdse ve kenar yaklasimlari dahil olmak iizere
parametrenin gesitli varyasyonlari literatiirde yer almaktadir. Bu ¢alismada, 1962 yilinda F. Harary
tarafindan tanitilan H_{k,n} Harary ¢izgelerinin yakinlik degerlerini hesaplayacagiz. Harary ¢izgeleri,
miimkiin olan en az sayida kenar ile k-baglantili 6zelligi ile n tepe noktasina sahip iyi bilinen bir yapidir.
Harary cizgelerinin k ve n degerlerinin tek veya ¢ift say1 olmasina gore ii¢ farkli durumu s6z konusudur.
Oncelikle her bir durum igin ¢ap degerleri belirlenecek, daha sonra yakinlik parametresinin sonuglar
elde edilecektir.

Anahtar Kelimeler: Cizge Teorisi, Yakinlik Parametresi, Harary Cizgeler
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On Vertex Vulnerability of Harary Graphs
Hande Tuncel Golpek * & Aysun Aytag
! Maritime Faculty Dokuz Eyliil University

2 Department of Mathematics Ege University
*hande.tuncel@deu.edu.tr

Abstract

One of the most important problem about network theory is the analysis of the reliability and
vulnerability of the network. There are many parameters that emerge with graph theory approaches to
analyze the robustness of the system. Among the parameters in the literature, the closeness parameter is
one of the most important vulnerability parameter. Closeness parameter is depending on distance
between vertices and the parameter has undergone some changes over time. First appearing closeness
definition in the literature is not able to utilize in disconnected structures. In this paper, the closeness
definition introduced by Dangalchev and providing the opportunity to work in disconnected structures
will be discussed. Various variations of the parameter are possible, including vertex and edge
approaches. In this study, we will calculate the closeness values of Harary graphs, H_{k,n}, which is
introduced by F. Harary in 1962. Harary Graph is well known structure that has n vertex with the k-
conncted property with the least possible number of edges. Harary graphs has three different cases
according to whether the k and n values are odd or even numbers. Initially, the diameter values for each
case will be determine, afterwards the results of the closeness parameter will be obtained.

Keywords: Graph Theory, Closeness, Harary Graphs
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Integral Tipli Yerel Olmayan Simir Kosullu Sturm-Liouville Operatorii icin Bir Ters Nodal
Problem

Ibrahim Adalar

Zara Veysel Dursun Uygulamali Bilimler Yiiksekokulu Cumhuriyet Universitesi
iadalar@cumhuriyet.edu.tr

Ozet

Bu calismada, bir klasik tipli Dirichlet sinir kosuluna ve bir integral tipli yerel olmayan sinir kosuluna
sahip Sturm-Liouville operatorii incelenmistir.

. ., o e e
ly = —y" +qlz)y =Ay, =zeQ=1(01) Sturm-Liouville denklemi tarafindan iiretilen
L L N ST S . . §
Uly) =y(0) =0 (. kosuluna ve Viy) = yll) = _If“ y(t)dt. (Durum 1)
Viy) = yll) =1 L' ylt)dt. (Durum 2)

iki integral tipli yerel olmayan smir

kosulundan birine sahip yerel olmayan sinir deger problemlerini ele aliyoruz. Burada,
qlz) e CH[0,1], v € R, £E=L € (0,1).

Problemin katsayilarinin nodal noktalar ile tek olarak belirlenebilecegini gosteriyoruz. Ayrica,

potansiyel fonksiyonu ve siir kosulundaki katsayiy1 yeniden olusturmak icin bir algoritma veriyoruz.

Anahtar Kelimeler: Ters nodal problem; Sturm-Liouville operator; Yerel olmayan sinir gartt
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An Inverse Nodal Problem for Sturm-Liouville Operator with Integral-Type Nonlocal Boundary
Condition

Ibrahim Adalar
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iadalar@cumhuriyet.edu.tr

Abstract

In this study, the Sturm-Liouville operator with one classical-type Dirichlet boundary condition and
another integral-type nonlocal boundary condition is studied.

We consider nonlocal boundary value problems generated by the Sturm-Liouville equation

AN - povel b verurE P : e
(y = —y" +qle)y=Ay, xeQ=(01) with boundary condition{ (y) :=y(0) =10
and each one of the two integral type  nonlocal | boundary  conditions
Viy) :=y(1) =~ [ y(t)dt, (Case 1) Viy) :=y(l) =~ [; y(t)dt. (Case 2)

Here () € CH0.1], v e R, £€=E€(0,1).

We show that the coefficients of the problem can be uniquely determined by nodal points. Also, we give
an algorithm for reconstruct the potential function and the coefficient in the boundary condition.

Keywords: Inverse nodal problem; Sturm-Liouville operator; Nonlocal boundary condition
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Ozel Bir Modiiler Alt Gruptan Elde Edilen Graflarda Baglantilihik

Yavuz Kesicioglu
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yavuz.kesicioglu@erdogan.edu.tr

Ozet
Bu calismada,

j ol ii \ / ol
b — ( ) el':ab+3bc+cd =0 (mod 6)

¢ d

modiiler alt grubunun Ly { i } iizerindeki hareketinden olusan alt yoriingesel graflarin baglantililigi
incelenmistir.
Kaynaklar
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Connectedness of a Graph Obtained from a Special Modular Subgroup
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Abstract

In this study, we examine the connectedness of suborbital graphs arising from the action of the modular

subgroup

' ( f} 2 g &

[V = ( ) El:ab+3bc+cd=0 Illnn(l 0)

¢ d

on QU {0}
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Kiime Degerli Optimizasyon Problemlerinin Kiime ve Vektor Yaklasimlarina Gore Coziimleri
Arasindaki Iliskiler

Emrah Karaman

Matematik Boliimii Eskisehir Teknik Universitesi
e.karaman42@gmail.com

Ozet

Kiime degerli optimizasyon problemleri son zamanlarda ilgi ¢ekmektedir. Literatiirde kiime degerli
optimizasyonu ¢ozmek i¢in kullanilan yontemlerden biri vektor yaklasimi, digeri ise kiime yaklagimidir.
Kiime yaklasiminda, problemi ¢6zmek i¢in kiimeler {izerinde tanimlanan sira bagintis1 kullanilirken,
vektor yaklagiminda goriintii kiimesi dikkate alinir. Bu ¢alismada kiime ve vektor yaklasimlarina gore
kiime degerli optimizasyon problemlerinin ¢ézlimleri incelenmigtir. Literatlirdeki siralama bagmtilarina
gore problemin c¢oziimleri ile vektdr yaklasimina gore problemin ¢oziimleri arasindaki iligkiler

incelenmistir. Elde edilen sonuglar drnekler kullanilarak gosterilmistir.
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Relationships Between Solutions of Set-valued Optimization Problems with Respect to Set and
Vector Approaches

Emrah Karaman

Department of Mathematics Eskigehir Technical University
e.karaman42@gmail.com

Abstract

Set-valued optimization problems have received a lot of attention recently. One of the methods used in
the literature to solve set-valued optimization is the vector approach and the other is the set approach.
In the set approach, the order relation defined on the sets is used to solve the problem, while in the vector
approach, the image set is considered.

In this study, the solutions of set-valued optimization problems according to the set and vector
approaches are discussed. The relations between the solutions of the problem with respect to the ordering
relations in the literature and the solutions of the problem with respect to the vector approach were
examined. The obtained results were illustrated using examples.
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Bir Parametreli Lyapunov Fonksiyonlari ve Barmish'in iddiasi

" Birgiil Aksoy & 'Taner Biiyiikkéroglu
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Ozet

Bu calsmada 1. A2 € B oimak iizere {Ala) = (1 —a)A; + ady 1 a € [0, 1]}
Hurwitz kararh matrisler ailesinin bir parametreli Lyapunov fonksiyonu
Pla)=(1—=a)Py+aP)y f0inda olacak sekilde P12 P2 € B simetrik matrislerin

varlig1 ve belirlenmesi problemleri ele alinmisgtir. Arve A2 matrislerinin tim konveks kombinasyonlari
Ala) matrisinin Fle) = (1 —a) P

€ [0.1]

esitsizlikleri saglanacak sekilde * 1 Py matrislerinin varligr Barmish'in iddias1 olarak bilinmektedir

Hurwitz kararli ise + P formunda bir Lyapunov

;o VRV IR =T SN oA

fonksiyonunun varligi, yani her = igin Pla) >0 ve Ala)” Plar) + Pla)Ala) < 0
(Barmish; 1994). Bu iddianin ' =3 icin gegerli olmadig1 kars1 6rnek verilerek gosterilmistir (Ebihara
and Hagiwara; 2006). Bu kars1 6rnegi elde etmek i¢in LMI (Lineer Matris Esitsizlikleri) teknikleri
kullanilmigtir. 72 = 2 durumu igin bugiine degin ne karst ornek verilebilmistir ne de iddia
kanitlanabilmistir. Bu ¢aligmamizda bir parametreli Lyapunov fonksiyonunun varolmasi durumunda bu

fonksiyonu belirleyen bir i¢ nokta algoritmasi verilmistir. Bunun icin
X =[-L1"=[-11 x-x[-
P(

doniistlirilmiistiir. Bu algoritmanin her adiminda, kutunun belli bir kism1 P fonksiyonunun gradiyent

L, l] kutusu iizerinde tanimlanan % skaler fonksiyonu

yardimi ile ) bulma problemi, A’ kutusu iizerinde ¥ fonksiyonunun maksimizasyon problemine

vektorlerine gore olusturulan hiper diizlemler ile elimine edilmektedir. Bu algortima kullanilarak
n =3 icin kars1 ornek elde edilmistir. 7 = 2 durumunda Ay -"'lgjve A1 As matrislerinin negatif
ozdegerleri yoksa Barmish'in iddias1 dogrudur. Iddianin gegerli olmama durumu ancak A1 A
matrisinin en az bir negatif 6zdegeri varsa miimkiin olabilecektir. 77 = 2 durumu i¢in gok sayida drnek

incelenmistir.
Kaynaklar
Barmish B. R., New Tools for Robustness of Linear Systems, Macmillan, 1994,

Ebihara Y., Hagiwara T., On the degree of polynomial parameter-dependent Lyapunov functions for
robust stability of single parameter-dependent LTI systems: A counter-example to Barmish’s conjecture,
Automatica 42, 1599-1603.
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On One Parameter Dependent Lyapunov Functions and Barmish’s Conjecture
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Abstract

In this study, we consider the existence and determination P, Py € ™ symmetric matrices such
that () = (L —a)Pr+aP; 4, one-parameter Lyapunov function of the Hurwitz stable
matricesfamily{-‘q':“j =(1—a)d) +ady: ac |0, 1]},Where A Ay € RV o
conjectured that if all convex combinations of Ay and Ay matrices are Hurwitz stable then the matrix
-"'l':m_a}dmits a Lyapunov function in the form Pla)=(1—-a)P + Py that is Pla) =0
A(a)"P(a) + Pla)A(a) < 0 foral @ € [0. 1] (Barmish; 1994). A counter-example is given
that this assumption is not valid when = Jin general (Ebihara and Hagiwara; 2006). LMI techniques
was used to obtain the counter-example. To date, neither a counter-example for the conjecture has been

given in the case of 1= = 2, nor has the conjecture been proven. We propose an inner point algorithm
which gives one-parameter Lyapunov function in the case of existence. With the help of a scalar @
function definedonthe ¥ = [—1.1]" = [=1. 1] -+ x [ 1, 1],the problem offindingj:":”‘J
is transformed into the maximization problem of X" on the box . In each step of the algorithm, a certain
part of the box is eliminated with the hyperplanes created according to the gradient vectors of ¥
function. A counter-example for 7! = 3 has been obtained using our algorithm. In the case of 1 = 2,
the conjecture is true if the matrices -"’IJ-"'IEI and <1142 do not have negative eigenvalues. The
conjecture may not be valid if the matrix A1 Aonasa negative eigenvalue. A number of examples have
been investigated for 11 = 2.

References
Barmish B. R., New Tools for Robustness of Linear Systems, Macmillan, 1994.

Ebihara Y., Hagiwara T., On the degree of polynomial parameter-dependent Lyapunov functions for
robust stability of single parameter-dependent LTI systems: A counter-example to Barmish’s conjecture,
Automatica 42, 1599-1603.
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Lobatto-Chebyshev Yonteminin Bir Elastisite Problemine Uygulamasi

Ilkem Turhan Cetinkaya

Matematik Boliimii Kiitahya Dumlupinar Universitesi
ilkem.turhan@dpu.edu.tr

Ozet

Bu ¢alismada, bir catlak iceren homojen olmayan bir ortamdaki bir elastisite problemi ele alinmistir.
Problem, elatisite teorisinin temel denklemleri ve sinir kosullari kullanilarak birinci ¢esit Cauchy
cekirdekli bir singiiler integral denkleme indirgenmistir. Bu singiiler integral denkleme Lobatto-
Chebyshev yontemiyle yaklagilmistir. Catlak uglarindaki gerilme siddet faktorleri belirlenmistir. Ayrica,

malzeme nonhomojenlik parametresinin gerilme siddet faktorleri iizerindeki etkileri sunulmustur.

Anahtar Kelimeler: Elatisite problemi; Lobatto-Chebyshev kuadratiir; Singiiler integral denklemler
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An Application of Lobatto-Chebyshev Quadrature on an Elasticity Problem

Ilkem Turhan Cetinkaya

Department of Mathematics Kiitahya Dumlupinar University
ilkem.turhan@dpu.edu.tr

Abstract

In this study, an elasticity problem for a nonhomogeneous medium is considered. It is assumed that the
medium is weakened by a crack. The problem is converted to a singular integral equation by using the
basics of elasticity theory and boundary conditions. The obtained singular integral equation is first kind
with Cauchy kernel. The singular integral equation is approached by Lobatto-Chebyshev quadrature.
The stress intensity factors (SIFs) at the crack tips are determined. Also, the effect of the non-
homogeneity parameter on SIFs is presented.

Keywords: Elasticity problem; Lobatto-Chebyshev quadrature; Singular integral equations
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Salgin Hastaliklarda As1 ve Karantina Etkisinin Matematiksel Modellemesi

Seda Celik " & Saadet Seher Ozer 2
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2 Matematik Miihendisligi Istanbul Teknik Universitesi
*clkksedaa@gmail.com

Ozet

Bu caligmada son yillarda tiim diinyada etkin olan COVID-19 salgin1 da géz 6nilinde bulundurarak,

epidemik bir salginda asinin ve karantinanin oldugu matematiksel model galisilmistir.

Model adi tiirevli denklem sistemi olarak yazilmig, Denge noktalar1 civarnda kararlilik analizi

(Ro)

hastaliksiz denge noktasinda soniimlenmesi i¢in (o < 1) fiziksel parametreler tizerinde bir takim

yapilmigtir. Salginin yayilma hizi yeni nesil yaklasim yontemi ile belirlenmis ve salginin
kisitlar elde edilmistir. Bu kisitlarin analizi ile salginin daha ¢abuk sdniimlenmesi igin, etkili bir as1
ve gliclii bir karantina uygulamasi olmasi gerektigi matematiksel olarak gosterilmis, sonuglar
grafiklerle desteklenmistir. Ayrica salgini yayilma hizi 0.0155 ve 5.41662 degerleri arasinda;
(0.0155 < Rp < 5'41562}, farkli a1 etkinlikleri ve farkli karantina diizeylerinde incelenmistir.
Hastaligin yayilmasi ve sonlimlenmesini de igeren, salginin genel seyrini ifade eden ¢oziimler sayisal

olarak belirlenmis, grafikleri ¢izilmis, sonuglar tartigilmistir.

Bu caligmanin sonucunda as1 etkinliginin yani sira karantinanin hastaligin yayilimm azaltmada

onemli bir yere sahip oldugu sonucuna ulasilmistir.

Anahtar Kelimeler: Matematiksel epidemiyoloji, Kararlilik analizi, Temel iireme say1si, As1, Karantina

318



IDUSMAC 2022
Ozet Kitap / Absctract Book

Uluslararast Dumlupinar Fen ve Matematik Kongresi
International Dumlupinar Science and Mathematics Congress

Mathematical Modeling of the Effect of Vaccination and Quarantine in Epidemic Diseases
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Abstract

In this study, by also considering the COVID-19 epidemic, which has been active all over the world
in recent years, the mathematical model of vaccination and quarantine in an epidemic has been
studied.

The model is written as a system of ordinary differential equations and the local stability analysis is
studied near the equilibrium points. Basic reproduction number [H{l}; is determined by the next
generation approach method, and some constraints are obtained on the physical parameters to mitigate
the epidemic (Fp < 1) at the disease-free equilibrium point. By the analysis of these constraints, it
has been shown mathematically that there should be an effective vaccine and a strong quarantine to
mitigate the epidemic more quickly, and the results are supported by graphics. Moreover, the spread
of the epidemic is investigated for the basic reproduction number; between the values 0.0155 and
5.41662; (0.0155 < Ry < 5-41662}, for various parameters representing vaccine efficacy and
guarantine levels. Solutions of the problem expressing the general course of the epidemic, including
both the spread and extinction of the disease are determined numerically, their graphics are depicted
and the results were discussed.

As a result of this study, it is concluded that quarantine has an important place in reducing the spread
of the disease, as well as vaccine effectiveness.

Keywords: Mathematical epidemiology, Stability analysis, Basic reproduction number, Vaccination,
Quarantine
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Siralama Bagintilarina Gore Arahk Degerli Optimizasyon ve Coziimleri

Emrah Karaman
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e.karaman42@gmail.com

Ozet

Giinlik hayatta siklikla optimizasyon problemleriyle karsilagiriz. Optimizasyon problemlerini
matematiksel olarak modelledigimizde bir ama¢ fonksiyonu ve kisit kiimesi ortaya c¢ikmaktadir.
Optimizasyon problemleri amag¢ fonksiyonuna ve kisit kiimesine gore adlandirilir. Belirsiz bir
optimizasyon problemini matematiksel olarak modelledigimizde, ama¢ fonksiyonu aralik degerli bir
fonksiyon olarak elde edilebilir. Bu durumda probleme aralik degerli optimizasyon denir. Aralikli
optimizasyon problemlerinin ¢dziimleri, skaler degerli optimizasyon problemlerinin ¢6ziimiinden ¢ok
farklidir, ¢ilinkii araliklarda reel sayilarda oldugu gibi dogal bir siralama yoktur.
Bu calismada, aralik degerli optimizasyon problemleri ele alinacaktir. Aralik degerli optimizasyon
problemlerinin ¢6ziim kavramlart ve bazi temel tanimlar1 verilecektir. Ayrica, aralik degerli
optimizasyon

problemlerinin ¢dzlimlerinin siralama bagintilarina goére analizi ve ¢ozlimler arasindaki iliskiler

incelenecektir. Sonuglar 6rneklerle gosterilmistir.
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Abstract

We often encounter optimization problems in daily life. When we model the optimization problems
mathematically, an objective function and constraint set emerge. Optimization problems are called
according to the objective function and the properties of the constraint set. When we model an uncertain
optimization problem mathematically, the objective function can be obtained as an interval-valued
function. In this case, the problem is called interval-valued optimization. Solutions of interval-valued
optimization problems are very different from the solution of scalar-valued optimization problems
because there is not a natural ordering on the intervals as in the real numbers.

In this study, interval-value optimization problems will be discussed. The solution concepts and some
fundamental definitions of interval-valued optimization problems will be presented. Also, the analysis
of the solutions of interval-value optimization problems according to the order relations and the relations
between the solutions will be examined. The results were illustrated by examples.
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Ozet

Bu ¢aligmada bir Covid-19 modelinin kontrol edilebilir yayilim1 ele alinmistir. Hastaligin evrim modeli,
dort boyutlu dogrusal olmayan adi diferansiyel denklem sistemi ile tanimlanmistir. Asilama ve ilag
tedavisi, sistemin kontrol parametreleri olarak kabul edilmistir. As1 ve tedavi stoklarmin sinirl oldugu
ve kullanildike¢a tiikendigi varsayilmaktadir. Sistemin Erisim Kiimeleri, farkli kontrol stoklari i¢in
Tiirkiye'de kamuya agiklanan veriler baz alinarak yaklasik olarak hesaplanmistir. Erigim Kiimelerin bazi
kesitleri grafiksel olarak sunulmustur.

Anahtar Kelimeler: SEIR modeli, Erisim Kiimesi, Kontrol Sistem, Integral Kisit
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Attainable Sets of a Nonlinear Controlled Covid-19 Model Limited Control Stocks
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Abstract

In this study the controllable spread of a Covid-19 model is considered. The evolution model of the
disease is described by the 4-dimensional nonlinear ordinary differential equations system. Vaccination
and treatment are considered as control parameters of the system. It is assumed that the stocks of
vaccination and treatment is limited and depleted by using over time. Attainable sets of the system are
approximately calculated with respect to public reported data in Turkey for different control stocks.
Some sections of Attainable Sets presented graphically.

Keywords: SEIR model, Attainable set, Control system, Integral constraint
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Katsayilan 1,2,3 veya 4 Olan Bazi1 Oktonari Kuadratik Formlarla Gosterimler
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Ozet

Bu caligmada modiiler formlar kullanilarak katsayilar1 1,2,3 veya 4 olan bazi oktonari kuadratik form

seklindeki pozitif tamsayilarin gosterimlerinin sayisini veren formiiller belirlenmistir.

KAYNAKLAR
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Abstract

In this study, using modular forms we determine formulae for the number of representations of a positive
integer by certain octonary quadratic forms with coefficients 1, 2, 3 or 4.
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Ozet

Bu makalede, hemen hemen kontak manifoldlarin Oonemli bir sinifi olan Lorentzian Sasakian
manifoldlar1 tizerindeki bazi soliton tiplerini ele aldik ve bu manifoldlar i¢in bazi sonuglar ve

karakterizasyonlar elde ettik. Ayrica bu manifoldlarla ilgili baz1 kayda deger simiflandirmalar verdik.

Anahtar Kelimeler: Ricci Soliton, Lorentzian Sasakian manifold
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Abstract

In the present paper, we consider certain soliton types on Lorentzian Sasakian manifolds, which are an
important class of almost contact manifolds, and we obtain some outstanding results and
characterizatons for such manifolds. Also, we give some significant classifications related to these
manifolds.

Keywords: Ricci Soliton, Lorentzian Sasakian manifold
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Ozet

Graf teori, karmasik yapt ve ifadeleri daha anlasilir bir modele doniistiirerek ¢oziimii
kolaylastirabilmektedir. Problemlerin tanimlanmasini ve yapisal olarak iliskilerinin belirlenmesini

sagladigindan modern diinyada yer bulmustur.

G = (P UC,E) herhangi bir sonlu iki kiimeli graf olmak {izere,

C1. Y p;,pj, Pk € P icin cn(pi,pj,pk) =1

C2.VCeCigin d(C) =3

sartlarini saglayan G grafina Sirkiiler Graf denir. Tam graflardan Sirkiiler graf elde edilmistir.

Bu calismada Sirkiiler Graflar tanimlanarak bu graflarin temel 6zellikleri ve graf parametreleriyle
(uzakliklari, bagliliklari, girtleri, cap ve regiilerlik) ilgili 6nemli sonuglar elde edilmistir. Son olarak da

baz1 siniflandirmalar yapilarak 6nemli sonuglar elde edilmistir.

Anahtar Kelimeler: Graf Teorisi, Sirkiiler Graf, Iki Kiimeli Graf
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On the Circular Graphs

Ali Gokhan Ertas »* & Ibrahim Giinaltil ?
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Abstract

The graph theory can facilitate the solution by transforming complex structures and expressions into
a more understandable model. It has found a place in the modern world as it enables the definition of
problems and the determination of their structural relations.

LetG = (P UC,E) beany finite bipartite graph. G is called circuler graph stasfying the following
the condition:
C1. VY p;,pj,p € P for Cn(pi,pj,pk) =1
C2. vCecCfor d(C)=3.

We showed that any circuler graph was obtained from complete graphs.

In this study, important results of circuler graph have been obtained regarding the basic properties
and graph parameters (distance, dependency, girths, diameter and regularity ) of these graphs. Finally,

some classifications were made and important results were obtained.

Keywords: Graph Theory, Circular Graph, Bipartite Graph
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Minkowski 3-Uzayinda Genellestirilmis Dairesel Yiizeyler ve Dual Split Kuaterniyonlar

Selahattin Aslan

Matematik Boliimii Ankara Universitesi
selahattinnaslan@gmail.com

Ozet

Bu makalede, Minkowski 3-uzayinda hem tiip yiizeylerin hem de dairesel yiizeylerin genellestirilmesi
olarak spacelike (ya da timelike) genellestirilmis dairesel ylizeyler ilk defa tanimlanmistir. Bu tiir
yiizeylerin merkez egrisinin Frenet ¢atis1 kullanilarak bir dual split kuaterniyon tanimlanmistir. Ayrica,
bu dual split kuaterniyon kullanilarak, bu tiir yiizeyler vida hareketleri veya kati cisim hareketleri ile
iiretilmistir. Boylece, bu kati cisim hareketleri, Frenet ¢ati vektorlerinin homotetik hareketleri olarak

ifade edilmistir. Genellestirilmig dairesel yiizeylerin bazi1 6rnekleri, vida hareketleri ile tiretilmistir

Anahtar Kelimeler: Minkowski 3-uzayinda genellestirilmis dairesel yiizeyler, Dual split
kuaterniyonlar, Vida hareketleri, Homotetik hareketler
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Abstract

In this paper, spacelike (or timelike) generalized circular surfaces in Minkowski 3-space are first defined
as generalization of both tube surfaces and circular surfaces. A dual split quaternion is introduced by
using Frenet frame of the center curve of these kind of surfaces. Moreover, using this dual split
quaternion, these surfaces are constructed by rigid body motions or screw motions. Thus, these rigid
body motions are expressed as homothetic motions of Frenet frame vectors. Some examples of the
generalized circular surfaces are generated by the screw motions.

In this paper, spacelike (or timelike) generalized circular surfaces in Minkowski 3-space are first defined
as generalization of both tube surfaces and circular surfaces. A dual split quaternion is introduced by
using Frenet frame of the center curve of these kind of surfaces. Moreover, using this dual split
quaternion, these surfaces are constructed by rigid body motions or screw motions. Thus, these rigid
body motions are expressed as homothetic motions of Frenet frame vectors. Some examples of the
generalized circular surfaces are generated by the screw motions.

Keywords: Generalized circular surfaces in Minkowski 3-space, Dual split quaternions, Screw motions,
Homothetic motions
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