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ONSOz

Temel bilimlerin, bilimin merkezi oldugu; bilimsel kesiflerden teknolojik yeniliklere, miihendislik
uygulamalarindan endustriyel ¢oziimlere kadar hayata deger katan her gelismenin dayanagini
olusturdugu ve insanligin yarinlarini sekillendirmede kilit rol oynadigl tartismasiz bir gercektir.
Gulnidmizde, s6z konusu gercegin toplumsal ve akademik dizeyde yeniden benimsenmesi; bilimsel
ilerleme kavraminin dogru bicimde tanimlanmasi ve teknolojik yeniliklerin tek basina bilimsel gelisme
sayllmasinin yanls oldugunun altinin gizilmesi biyik 6nem tasimaktadir. Zira buglin ortaya ¢ikan her
teknolojik yenilik, aslinda gecmiste yapilmis kapsamli temel bilim arastirmalarinin ve bu alanda biriken
bilginin sonucudur. Temel bilimler arastirmalarinin ve egitiminin bu hayati 6nemi goz ardi edildiginde,
gelecegin bilimini Gretme ve gelecegin teknolojilerini gelistirme potansiyeli daha buglinden yok
olmaya baslayacaktir. Bu noktada temel bilimlere hak ettigi sayginhgin yeniden kazandiriimasi

amaciyla yiritulecek girisimlerde, tiim paydaslarin sorumluluk Gstlenmesi blyik bir gerekliliktir.

Temel bilimlere &ncelik verilmesinin dnemini her firsatta dile getiren, 2015 Nobel Kimya Oddilii sahibi
Prof. Dr. Aziz Sancar'in Onursal Baskanliginda, Yildiz Teknik Universitesi Fen Edebiyat Fakiltesi
binyesinde diizenlenen Uluslararasi TURAN Temel Bilimler Sempozyumu (TURAN25), s6z konusu
gereklilik cergevesinde su amaclarla gergeklestirilmistir: temel bilimleri gerek tlkemizde gerek Tiirk
diinyasinin genelinde gliclendirme ve gelecekteki bilimsel ve teknolojik gelismelere dnciliik ve liderlik
etme vizyonu dogrultusunda, temel bilimlerin 6nemine yonelik farkindaligi artirmak Uzere
Fakiltemizce ulusal dlgekte yuritilen faaliyetleri Tirk Devletleri ile baslayarak uluslararasi dlgekte
genisletmek; Tirk Devletleri arasinda temel bilimler alaninda gergeklestirilebilecek ikili anlasmalara,
projelere, arastirma ve egitim faaliyetlerine zemin hazirlamak ve boylece ilkemiz ile diger Tirk
Devletleri arasinda siyasi, kiiltlirel, ekonomik ve askeri diizeydeki isbirliklerinin yani sira ylritilmekte
olan bilimsel is birliklerine somut katki sunmak ve Tlrk Dinyasi ile birlikte tim insanlk igin bilim

yoluyla fayda ve deger Gretmek hedefiyle cikilacak tarihi bir yolculugun ilk adimini hep birlikte atmak.

Turk diinyasinda ortak degerler etrafinda yikselen gicli bir akademik dayanismayi temsil eden
TURANZ25, aralarinda Almanya, Azerbaycan, Cezayir, Cin, Kazakistan, Kirgizistan, Macaristan,
Ozbekistan, Rusya ve Tirkiye’nin bulundugu 10 ilkedeki 50 farkl iniversiteden biyoloji, fizik, kimya
ve matematik alanlarinda ¢alisan bilim insanlarini bulusturmus; Sempozyum kapsaminda 6 ¢agrili

konusma, 71 sozli bildiri ve 47 poster sunumu gerceklesmistir. Sempozyum’da ayrica Kapanis
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Oturumu kapsaminda “ikili is birlikleri Paneli” gerceklestirilmis; temel bilimlerde uluslararasi bilimsel
is birligini gliclendirmenin, kurumsallagtirmanin ve stirdiiriilebilir kilmanin yollari tartisiimis ve asagida

sunulan Sonug Bildirisi hazirlanmistir.

TURAN?25, Tirkiye Yizyil vizyonumuz gergevesinde, temel bilimlerin bilimsel gelisme baglamindaki
onemine dair ulusal diizeyde gicli bir farkindalik olusturmak ve temel bilimler egitiminin, gliniin ve
gelecegin gereksinimleri dogrultusunda yeniden yapilandiriimasina 6nciliik etmek amaciyla Yildiz
Teknik Universitesi Fen-Edebiyat Fakiiltesi biinyesinde gerceklestirdigimiz kapsamli calismalarin bir
parcasidir. S6z konusu calismalar cercevesinde, yeni nesil bir temel bilimler egitimi modeli ortaya
koymak ve boylece temel bilimler 6grencilerine uluslararasi standartlarda bir egitim sunmak amaciyla
“YTU-FEF Temel Bilimler Egitimi Modeli” hayata gecirilmistir. Temel bilimler béliimlerinde 6grenim
gbren 6grencilerin yalnizca nitelikli birer bilim insani ve arastirmaci degil, ayni zamanda 6zel sektérde
yuksek istihdam edilebilirlige sahip Ar-Ge uzmanlar olarak yetismelerini hedefleyen bu Model,
ogretim planlarinin glincellenmesini; 6gretim planlarinin tamamina, Yapay Zekaya Giris, Temel
Bilgisayar Teknolojilerine Giris, Kariyer Planlama ve Mesleki Etik ile Sosyal Sorumluluk ve Adalet
derslerinin Zorunlu Fakdlte Dersleri olarak eklenmesini; ayrica temel bilimler 6grencilerinin disiplin-igi
ve disiplinlerarasi bilimsel uzmanliklarini derinlestirmelerine imkan taniyan vyenilik¢i sertifika

programlarinin olusturulmasini ve farkindalk calismalarinin gerceklestirilmesini kapsamistir.

Temel bilimlerin toplum nezdinde degerini goriiniir kilmak ve temel bilimlerin gercekte ne olduguna
dair kavrayisi glclendirmek tizere yiratilen farkindalik calismalari baglaminda, lise 6grencileri icin
YTU Fen-Edebiyat Fakiiltesi Temel Bilimler Farkindalik Calistaylari diizenlenmis; bu calistaylarla lise
Ogrencilerinin ve 6gretmenlerinin temel bilimlerin anlamini ve degerini dogru kavramalari, genglerin
Universite ortaminda temel bilimleri yakindan taniyarak bilincli tercihler yapmalari amacglanmistir.
Lisans dizeyinde yiritilen farkindalik calismalari ise temel bilimler 6grencilerinin daha egitimleri
sirasinda kendilerini bilim insani olarak tanimlamaya baglamalarini ve bu kimligi i¢sellestirmelerini
amaclamistir. Ogrencileri bilimsel arastirmaya tesvik eden bu faaliyetler arasinda Lisans Bitirme Tezi
Poster Sunumlari, akademisyenlerin bilimsel arastirmalarini 6grencilerle paylasmasina imkan taniyan
Fakiilte Carsamba Seminerleri ve farkli tniversitelerden lisans dgrencilerinin TUBITAK 2209-A/B
projelerini sundugu 2209A/B Fen ve Matematik Ogrenci Calistaylari yer almistir. Bu sayede
ogrencilerin, ulusal ve uluslararasi temel bilimler toplulugunun bir parcasi olduklarini hissetmeleri ve

alanlarina aidiyet gelistirmeleri hedeflenmistir.
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TURAN25, temel bilimlere ve temel bilimler egitimine dair Fakiltemizce ulusal 6lcekte yiritilmekte
olan s6z konusu calismalarin, Tirk dinyasindan baslayarak uluslararasi 6lgekte genisletilmesi
yoninde atilmig gliclt bir adim olmustur. Bilimsel is birliklerinin stirdirilebilir sekilde gliclendirilmesi
fikri gerek katilimcilarimiz gerekse toplumun cesitli kesimlerince biyik bir heyecanla karsilanmistir.
Bu baglamda yapilan degerlendirmeler sonucunda, Sempozyumun geleneksel hale getirilmesi,
ikincisinin 2027 yilinda yine Fakiltemiz biinyesinde diizenlenmesi, sonraki yillarda farkl Tirk
devletlerinin ev sahipliginde devam ettirilmesi, Tirk diinyasinda temel bilimlere iliskin farkindalig
artirabilmek Uzere Yildiz TURAN Akademisi kurulmasi ve temel bilimler alanina yiksek diizeyde
bilimsel katki yapan bilim insanlarini onurlandirmak icin Nobel Odiiliine benzer bir “TURAN Temel

Bilimler Odili” verme siirecinin baslatilmasina karar verilmistir.

TURAN25’in, Tiirk devletleri arasinda kalici ve gliclii bilimsel is birliklerine ve Tiirk dinyasinin
gelecekte temel bilimler arastirmalari ve egitimine yon verecek potansiyelini gerceklestirmesine
vesile olmasini diliyor, temel bilimlere gonil vermis ttim bilim insanlarini simdiden TURAN27’ye davet

etmekten blyik bir onur ve mutluluk duyuyorum.

Saygilarimla,

o

Prof. Dr. Salim YUCE

Sempozyum Baskani

Yildiz Teknik Universitesi Fen Edebiyat Fakiiltesi Dekani
11 Temmuz 2025
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SEMPOZYUM ONURSAL BASKANIMIZ PROF. DR. AZiZ SANCAR’IN MESAIJI

Tirk Diinyasinin Degerli Bilim insanlari,

Degerli Kardeslerim,

Oncelikle Yildiz Teknik Universitesi, Fen Edebiyat Fakiiltesi tarafindan diizenlenen “TURAN Temel
Bilimler Sempozyumu”nda sizlere hitap etmekten blyik bir kivan¢g duydugumu ifade etmek
istiyorum.

Tirk Dlinyasi’'nin temel bilimler alaninda ¢alismalar yirtten bilim insanlarini bulusturmak ve Tirk
devletleri arasindaki bilimsel is birliklerini giliclendirmek amaciyla gerceklestirilen bu
sempozyumun ¢ok kiymetli bir girisim oldugunu disiinlyorum.

Bu tarihi giinde aranizda fiziksel olarak bulunamadigim icin ¢ok lizglinim. Orada sizlerle olmayi,
sizlerle kucaklagsmayi ¢ok isterdim. Ancak uzakta da olsam kalbim sizlerle.

Turkler olarak tarihteki sanh glinlerimize tekrar erismemizin ve diinyada s6z sahibi olmamizin
yegane yolu, en yiiksek standartlarda bilim yapmak ve bilimde kuvvetli olmak. Bunun icin de
bilimin merkezi olan temel bilimlerde gliclenmemiz bir zorunluluk.

Bugiin gerceklestirilen TURAN Temel Bilimler Sempozyumu iste bu yiizden cok dnemli ve degerli.
Her birinize katiiminiz igin gok tesekkiir ediyorum.

Sempozyumun, Tirk Dinyasindaki bilimsel gig birligine buyik katkilar saglamasini diliyor, basta
Yildiz Teknik Universitesi, Fen Edebiyat Fakiltesi olmak {izere Sempozyumun diizenlenmesinde
emegi gecen herkesi ylrekten tebrik ediyor, her birinizi saygi ve sevgiyle selamliyorum.

Prof. Dr. Aziz SANCAR
Sempozyum Onursal Baskani
2015 Nobel Kimya Odiilii Sahibi

North Carolina Universitesi Biyokimya ve Biyofizik Béliimii, ABD
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ULUSLARARASI TURAN TEMEL BIiLIMLER SEMPOZYUMU SONUC BILDIRISI

Yildiz Teknik Universitesi Fen Edebiyat Fakdltesi biinyesinde, 2015 Nobel Kimya Odiilii sahibi
Prof. Dr. Aziz Sancarin Onursal Baskanlginda 23-25 Haziran 2025 tarihleri arasinda
dizenlenen Uluslararasi TURAN Temel Bilimler Sempozyumu (TURAN25) kapsaminda, Tirk

devletlerinde temel bilimler alaninda calisan bilim insanlari istanbul’da bir araya gelmistir.

Aralarinda Almanya, Azerbaycan, Cezayir, Cin, Kazakistan, Kirgizistan, Macaristan, Ozbekistan,
Rusya ve Tirkiye'nin bulundugu 10 llkedeki 50 farkli tniversiteden biyoloji, fizik, kimya ve
matematik alanlarinda calisan bilim insanlarinin katildigi Sempozyumun Gglinci glintiinde (25

Haziran 2025) Kapanis Oturumu kapsaminda “ikili isbirlikleri Paneli” gerceklestirilmistir.

Panel’de, Fen Edebiyat Fakiltesi Dekani ve Sempozyum Baskani Prof. Dr. Salim Yice,
Sempozyumun, Yildiz Teknik Universitesi Fen Edebiyat Fakiiltesi biinyesinde, temel bilimler
egitiminin gelecegini insa etmeye yonelik yiurutilmekte olan c¢alismalarin ¢ok 6nemli bir
parcasi oldugunu ifade etmistir. Yiice, Sempozyumun, temel bilimlerin farkh alanlarindan bilim

insanlarinin bir araya getirdigini ve bu anlamda tarihte bir ilk oldugunu vurgulamistir.

Yiice, Sempozyumun amacinin, temel bilimlerin gerek Ulkemizde gerek Tirk Dinyasinin
genelinde gliclendirilmesi ve gelecekteki bilimsel ve teknolojik gelismelere oncliliik ve liderlik
etme vizyonu dogrultusunda, temel bilimlerin 6nemine yoénelik farkindaligi artirmak lzere
Yildiz Teknik Universitesi Fen Edebiyat Fakiiltesi biinyesinde ulusal 6lcekte yiiritilen
faaliyetleri Tlrk Devletleri ile baslayarak uluslararasi Olgekte genisletmek; Tirk Devletleri
arasinda temel bilimler alaninda gergeklestirilebilecek ikili anlagsmalara, projelere, arastirma
ve egitim faaliyetlerine zemin hazirlamak ve boylece llkemiz ile diger Tiirk Devletleri arasinda
siyasi, kiltirel, ekonomik ve askeri diizeydeki isbirliklerinin yani sira yiritiilmekte olan
bilimsel is birliklerine somut katki sunmak ve Tiirk Dinyasi ile birlikte tim insanlik icin bilim
yoluyla fayda ve deger tGretmek hedefiyle cikilacak tarihi bir yolculugun ilk adimini hep birlikte

atmak oldugunu soéylemistir.
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Yapay zeka ¢aginin, toplumun her kesimi i¢in oldugu kadar tniversiteler icin de ¢esitli meydan
okumalari beraberinde getirmekte oldugunu, tniversitelerin “yeni bilgi Gretme” ve “yeni bilgi
Uretecek mezunlar yetistirme” potansiyelinin yeni bir bakis acisiyla ele alinmak zorunda
oldugunu vurgulayan Yiice, bu baglamda temel bilimler egitiminin yeniden disliniimesine

gereksinim oldugunu dile getirmistir.

Yiice, temel bilimler egitiminin 21. ylizyilda yeniden yapilandirilmasina yonelik yenilikgi bir
cerceve sunan ve Fen Edebiyat Fakiltesi blinyesinde gelistirilip uygulamaya konmus olan yeni
nesil “YTU FEF Temel Bilimler Egitimi Modeli”nin, temel bilimlerin, bilimin merkezi oldugu
fikrini yeniden tesis etmeyi, temel bilimler egitiminin niteligini sirdurlebilir sekilde artirmayi,
ogrencilere temel bilimler alaninda uluslararasi standartlarda yetkinlik ile birlikte
disiplinlerarasi uzmanlasma kazandirmayi ve hepsinin otesinde, toplumsal ve insani fayda
odakli arastirma ve bilgi Uretimini merkeze alan bitlncll bir egitim yaklasimini hayata

gecirmeyi hedefledigini ifade etmistir

Azerbaycan Milli Bilimler Akademisi Uyesi ve Eski Milli Egitim Bakani Prof. Dr. Misir Mardanov,
Tirk devletlerindeki degerli bilim insanlarini bir araya getiren ve farkh temel bilimler alanlari
arasindaki bilimsel etkilesime ve paylasima olanak taniyan TURAN25 Sempozyumunun tarihi
ve cok degerli bir girisim oldugunu ve bu kapsamdaki faaliyetlerin gliclendirilmesi,
yayginlastirilmasi ve strdurilebilir kiinmasi gerektigini vurgulamistir. Prof. Dr. Salim Yilice’nin
liderliginde gelistirilmis ve uygulamaya konmus olan “YTU FEF Temel Bilimler Egitimi
Modeli”nin, temel bilimler egitiminde yeni bir istikamet gosterdigini, gelecekte liniversitelerin
degisip donisecegini ve bu baglamda 6zellikle Model kapsaminda gelistirilen ve uzmanlasmayi
hedefleyen yenilikgi sertifika programlarinin kritik 5nem tasidigini, temel bilimler 6grencilerine
alan bilgisi ile birlikte uygulamaya donik beceri ve yetkinlikler kazandirmanin gelecegin egitim

faaliyetleri acisindan cok 6nemli oldugunu ifade etmistir.
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Panel’de, TURAN25 Sempozyumunda ilk adimi atilmis olan, Tirk devletleri arasindaki bilimsel
glc birligini slrdurulebilir sekilde insa etmenin ve gelistirmeye yonelik girisimlerin

ilerletilmesine yonelik ylritiilen tartismalar ve yapilan degerlendirmeler sonucunda,

1. TURAN25 Temel Bilimler Sempozyumunun her iki yilda bir diizenlenerek geleneksel
hale getirilmesine,

2. Sempozyumun ikincisinin ¢ok daha genis bir katilimla 2027 yilinda, yine Yildiz Teknik
Universitesi Fen Edebiyat Fakiiltesi biinyesinde ve liderliginde diizenlenmesine,

3. Tuim Turk devletlerinde TURAN27 kapsamindaki calismalari ylritmek Uzere bilim
komiteleri olusturulmasina,

4. Olusturulacak bilim komitelerinin faaliyetlerinin Yildiz Teknik Universitesi Fen Edebiyat
Fakultesi tarafindan koordine edilmesine,

5. TURAN27 Sempozyumuna katilimin artirilmasina, 6zellikle geng bilim insanlari ve
doktora Ogrencilerinin katthma glicli bicimde tesvik edilebilmeleri i¢cin 6nlemler
alinmasina ve diizenlenecek Sempozyumda geng bilim insanlarini, alaninda deneyimli
ve kidemli bilim insanlari ile bulusturacak Atdlye Calismalari gibi uygulamalarin
gerceklestirilmesine,

6. Sempozyuma katilm gosteren llke temsilcilerinin  Sempozyum ile ilgili
degerlendirmelerini iceren vyazili bir rapor hazirlamalarina, bu raporu YTU FEF
Sempozyum Diizenleme Kuruluna sunmalarina ve Sempozyum kapsaminda yiritiilen
calismalara iliskin olarak kendi tlkelerinde en yiiksek diizeyde bilgilendirme ve tanitma
faaliyetlerinde bulunmalarina,

7. Temel bilimler alanina yliksek diizeyde bilimsel katki yapan bilim insanlarini
onurlandirmak icin bir “TURAN Temel Bilimler Odiilii” verme siirecinin baslatilmasina,

8. Temel bilimlerin Turk diinyasinda glglendirilmesine yonelik ¢alismalarin énciligiunu
yapan Yildiz Teknik Universitesi Fen Edebiyat Fakiiltesi biinyesinde temel bilimler
kapsaminda arastirma ve egitim faaliyetlerine yon verecek bir Yildiz TURAN Akademisi

kurulmasina yonelik calismalar yapilmasina,
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9. Gelecegin temel bilimler egitimini insa etmek tizere “YTU FEF Temel Bilimler Egitimi

Modeli”nin diger Turk devletlerindeki Universitelerde de yayginlastirilmasi yonelik

calismalar ylritiImesine ve Tirk devletleri arasinda bu kapsamda akademik degisim

programlari ve is birlikleri olusturulmasina,

10. TURAN Temel Bilimler kapsamindaki tim bu ¢alismalarin, faaliyetlerin ve ileriye doniik

planlarin tim Tirk devletlerindeki st diizey yetkililer ile paylasiimasina ve bu

¢alismalarin strdardlebilirligini ve en yiksek diizeyde fayda Giretmesini saglamak lGzere

devlet desteginin talep edilmesine karar verilmistir.

25 Haziran 2025

V7 adha

Prof. Dr. Salim YUCE

Sempozyum Baskani
Fen Edebiyat Fakultesi Dekani

Yildiz Teknik Universitesi

Prof. Dr. Misir MARDANOV

Azerbaycan Cumbhuriyeti Bilim ve Egitim Bakanlgi

Matematik ve Mekanik Enstittist Mudart
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Can We Target the Core Clock Mechanism for
the Treatment of Different Diseases?

ibrahim Halil KAVAKLI

Koc University, Departments of Molecular Biology and Genetics,
Chemical and Biological Engineering, Rumelifeneri Yolu, Sariyer, Istanbul, Tiirkiye

hkavakli@ku.edu.tr
Circadian rhythm is an intrinsic timing system that enables organisms to anticipate and adapt to daily
environmental changes, regulating physiological processes such as the sleep-wake cycle. This rhythm
is controlled by a molecular circadian clock mechanism driven by a transcriptional and translational
feedback loop (TTFL). In mammals, TTFL is orchestrated by the interaction of four key clock proteins:
BMAL1, CLOCK, Cryptochromes (CRY), and Periods (PER). BMAL1 and CLOCK form dimers that bind to
E-box elements in promoter regions, initiating the transcription of clock-controlled genes (CCGs).
Disruption of circadian rhythm has been linked to various diseases, including diabetes, sleep disorders,
and neurological conditions. For a long time, it was unclear whether targeting the core clock
mechanism could offer therapeutic benefits. Our research, employing in silico, in vitro, and in vivo
methods, has identified several small molecules that modulate core clock components. These
molecules have demonstrated potential therapeutic effects in animal models for various diseases. In

this talk, | will highlight these recent advancements and their implications for disease treatment.
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Some Questions of X-Valued Elliptic Equations
Bilal T. BILALOV 1234

10dlar Yurdu University, Baku, Azerbaijan
2Department of Algebra and Mathematical Logic, Institute of Mathematics and Mechanics, The
Ministry of Science and Education of the Republic of Azerbaijan, Baku, Azerbaijan
3Department of Mathematics, Yildiz Technical University, Davutpasa, 34220, Istanbul, Tiirkiye
4Azerbaijan University of Architecture and Construction, Baku, Azerbaijan

b_bilalov@mail.ru, bilal.bilalov@yildiz.edu.tr

We consider X-valued elliptic equations with scalar coefficients. First, we provide a brief overview of
results obtained in this direction. Then, some new results concerning the solvability problems of X-
valued elliptic equations are presented, when X has the so-called Unconditional Martingale Difference
(UMD) property. We demonstrate the main scheme for establishing the Fredholmness (or
Noetherness) of the considered equations in X-valued Sobolev spaces. Furthermore, we establish
interior Schauder-type estimates for m-th order X-valued elliptic operators and investigate the
boundedness properties of integral operators with Poisson kernels, associated with some boundary
operators under which the complementary conditions hold. These results play a key role in the
investigation of the solvability of Boundary Value Problems (BVPs).

Keywords: X-valued elliptic equations, UMD property, Noetherness, X-valued Sobolev spaces,

Schauder-type estimates, Poisson integrals.
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CERN Today: Pushing the Boundaries of Particle Physics

Salim CERCI
Yildiz Technical University, Faculty of Arts and Sciences, Department of Physics, Istanbul, Turkiye
salim.cerci@yildiz.edu.tr

CERN, the world’s largest particle physics laboratory, continues to lead the exploration of fundamental
guestions about the universe. From high-energy collisions at the Large Hadron Collider (LHC) to the
development of next-generation detectors and computing systems, CERN’s current research pushes
the limits of both technology and theory. This talk will provide an overview of recent developments at
the CMS?! experiment at CERN, including the latest results from LHC Run 3, major detector upgrade
efforts such as the High-Granularity Calorimeter (HGCAL), and ongoing searches for new physics
beyond the Standard Model.? Special emphasis will be placed on the role of international collaboration,
technological innovation, and precision measurements in shaping the future of particle physics.

Keywords: Particle physics, CERN, CMS experiment.
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Maveraiinnehir, Horasan, Harezm Havzasinda Muhtelif ilimlerin
Birlikte Gelismesi, Meshur Alimlerin Yetismesi,
Kiymetli Eserlerin Yazilmasi Uzerine Bir Analiz

Kemal Yavuz ATAMAN

Miistakil Akademisyen, Sosyal Siyaset Doktoru
kemal.ataman59@gmail.com

Turan cografyasinin en énemli ilim, kiltlr havzasi Maveralinnehir, Horasan ve Harezm topraklaridir.
Turklerin islamiyeti kabul etmesinden sonra Miisliiman Tiirk Devletlerinde birgok farkli ilim es zamanl
olarak gelismistir. Ozellikle 7-11 yizyillarda klasik ilimler, tip, matematik, fizik, kimya, biyoloji,
astronomi alanlarinda yetisen Biruni, Harezmi, Fergani, Ciircani, Razi, ibn-i Sina, Hazini, Cabir b. Hayyan,
Sabit b.Kurra, Omer Hayyam, Nasreddin Tusi, Cezeri, Ulug Bey gibi alimler biiyik ilmi kesifler, icadlar
yapmislar, eserleriyle bilim tarihinde yer almislardir.  Ayni dénemlerde tefsir, hadis, fikih, kelam,
tasavvuf gibi dini ilimlerde imam Buhari, imam Tirmizi, imam Maturidi, Zemahseri, Nesefi, Mergilani,
Serahsi, Ahmed Yesevi, Necmeddin Kibra, Yusuf Hemedani, Bahaeddin Naksibend gibi alimler
eserleriyle, talebeleriyle bir okul ve ekol olmuslardir. Yine Felsefe, mantik, edebiyat, musiki alanlarinda
ibn-i Sina, Farabi, Ali Sir Nevayi gibi biiyiik alimler insanhgi aydinlatmislardir.

ilmi calismalara karsi Tirklerin égrenme, arastirma cabalari ve istekleri, sevk ve motivasyonlari
misliiman olduktan sonra tezahlr etmistir. Devletlerin basinda bulunan Emir, Sultan, Han ve
Beglerden halka dogru toplumun gorilen ilim sevgisinin ve gayretinin kaynagi siiphesiz, ilme
ehemmiyet veren, insanliga faydali olmayi tesvik eden Kuran ve Hadislerdir. Maveralinnehir, Horasan
ve Harezm havzasinda ilimlerin tekamull, terakkisi, inkisafi, intisarinda cesitli saikler vardir. Bu
topraklara islam ilk elden seyyidler, sahabe ve tabiin nesliyle gelmis, yerel halk dini aslindan,
kaynagindan, 6zinden almistir. Toplumun imari ve nizaminda Turk tasavvuf tarihinin 6nct sufileri
belirleyici olmus, insanliga faydali olmak gayesini, ilmin geregini hayatin 6nceligi olarak insanlara
sunmugslardir. Klasik ilimlerle ugrasan alimlerin dini bilgilere, dini ilimlerle mesgul olanlarin klasik
ilimlere vukufiyeti her iki sahada tebariiz etmistir. Mesela, filozof hekimler, matematikgi fakihler, fizikgi
ilahiyatcilar dikkat ¢ekmektedir. Nizamiye Medreseleri, Memun Akademisi, Beytii’l Hikme gibi

merkezler ilmi faaliyetlerin gelismesine ve alimler arasinda irtibatlarin artmasina vesile olmustur.
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Savaslardan sonra fethedilen yerlerin ileri gelen alim ve sanatkarlari belirli sehirlere ve baskentlere
aktarilmis, saraylarda itibar gormiis ve medreselerde yer almislardir.

Bolgede hakimiyet tesis eden Karahanlilar, Gazneliler, Selcuklular, Harzemsahlar, Samaniler, mogol
istilasindan sonraki ytizyillarda Timuriler, Seybaniler ilmi ¢alismalari tesvik etmisler, alimlere 6nem
vermisler, sahip ¢cikmislar, destek olmuslardir. Birgok Emir, Sultan, Han ve Beg iyi egitimli, ilmi birikime
sahip sahsiyetlerdir. Saraylar alimlerin bulusma mekani haline gelmistir. Devletlerin ekonomik
glclerine gére medreselerin, kitlphanelerin yapilmasina, eserlerin yazilmasina, alimlerin maisetine
kaynak ayirilmasina 6nem verilmistir. Gocebe hayati yasayan Tirklerin sehirlesmesiyle halkin ilme ve
alimlere desteklerini baslamis, alimlerin itibarini yiikselmistir. Unlii seyyahlar ibni Batuta ve ibni Fadlan
seyahatnamelerinde halkin ilme istiyakina isaret etmektedirler. Farkl kultirlere, dillere, irklara, dinlere
mensup insanlarin birlikte yasadigi Semerkant, Buhara, Glirgeng, Hive, Belh, Merv gibi sehirler ilmi
¢alismalarin ve alimlerin merkezi haline gelmistir. Vakif miessesenin gelismesiyle ilim yolcularina,
alimlere, medreselere, eserlere zenginler ve esraf hamilik yapmistir. Cografyanin 6zelliginden, zirai,
ticari ve ictimai ihtiyaclar ve sebeplerden dolayi matematik, astronomi ilimleri gelismistir. Tirklerin
seyahat emniyetini sagladigi zamanlarda ipek Yolu ve Hint Baharat Yolu ilim, irfan, sanat yolu haline
gelmis, alimler giiven iginde ilim ve kiltir merkezlerine yolculuklar yapmislar, eserlerin intikali,
alimlerin miinasebetleri kolaylasmistir. Bu havzada Mezopotamya, Misir, Hind, iran, Roma, Eski Yunan,
Cin ve Endilis medeniyet birikimlerinden faydalanilimis, ilim ve kiltir merkezleriyle bilgi akisi
sirmustir.

Bu calismada ilim havzasi Maveralinnehir, Horasan ve Harezm’de klasik, dini ve ictimai ilimlerin
gelismesi, blylk alimlerin yetismesi ve kiymetli eserlerin ayni zamanlarda yazilmasinin saikleri ve
sebepleri degerlendirilerek bir analiz yapilmaya calisilacaktir.

Anahtar Kelimeler: ilim, alim, Turan, Maveraiinnehir, Horasan, Harezm.
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A Decade of Machine Learning Research: Evaluation Metrics,
Taxonomies and Bibliometrics Analysis

Amir MOSAVI
Obuda University, Hungary

amir.mosavi@uni-obuda.hu

Machine learning (ML) has revolutionised many scientific and industrial domains in the last ten years,
spurring automation and innovation. However, thorough evaluation is necessary to ensure the efficacy
and dependability of ML models, so it is crucial to comprehend important metrics and methodologies.
With an emphasis on bibliometric analysis, taxonomies, and evaluation metrics, this presentation
explores the trends in machine learning research over the last ten years. We classify machine learning
algorithms according to their approaches and examine key evaluation metrics that have influenced
model evaluation in different fields. Furthermore, within the ML community, bibliometric analysis
identifies key research trends, significant publications, and networks of collaboration. In addition to
growing ethical concerns and the need for standardised benchmarking, our findings show changes in
evaluation methodologies, the continued dominance of deep learning, and the growing emphasis on
explainability and fairness.

Keywords: Machine learning, artificial intelligence.
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On the L, Data Dirichlet Problem for the Nonuniform
Parabolic Equations of Second Order

Ferman MAMEDOQV?2
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For the nonuniform parabolic equation of second order the first boundary value is considered. The
data on the right hand side of the equation
dou—Lu=f; Qr=[0,T)xD

u(0,z) = g(z), z€ D
and the initial value functions f, g are of the L, class. The sufficient conditions are proposed to the
degeneration in the spartial part of the equation in terms of the ball conditions on R™. For the purpose
are proved new inequalities of the Poincare-Sobolev type having nonuniform degenerate gradient. For
the subject we refer to the works'2.

Keywords: Non-uniform parabolic equation, Sobolev-Poincare inequality, existence and unigeness.
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2-Parameter Generalized Quaternions with Generalized Tribonacci
Numbers Components

Zehra iSBILIRY, Nurten GURSES?

1Department of Mathematics, Faculty of Arts and Sciences, Diizce University, 81620, Diizce, Tiirkiye
2Department of Mathematics, Faculty of Arts and Sciences, Yildiz Technical University, 34220,
Istanbul, Tiirkiye

zehraisbilir@duzce.edu.tr

In this presentation, our main goal is to introduce the combination of generalized quaternions and
generalized Tribonacci numbers which are quite a big special recurrence family for third-order special
recurrence numbers. We define the non-negative and negative subscripted generalized quaternions
with generalized Tribonacci numbers components. Then, we give some special cases and achieve some
properties with respect to these type new quaternions such as; Binet formulas, generating functions,
exponential generating functions, Poisson generating functions, summation formulas, matrix formulas,
and special determinant properties.

Keywords: Generalized Tribonacci numbers, generalized quaternions, generalized quaternions with

generalized Tribonacci numbers components.
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Calculus on Real-variable Split Quaternion-valued Functions
Edanur ERGUL ARSLAN?, Salim YUCE?

IMathematics, Marmara University, Istanbul, 34722, Tiirkiye
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In this study, we investigate fundamental analytical concepts within the framework of split
qguaternions, focusing specifically on real-variable split quaternion-valued functions. Although the
literature includes various studies on split quaternion-variable functions, the definitions and
explanations of limit, continuity, and certain derivative concepts remain either sufficiently
undeveloped or ambiguous. Addressing this gap, we define the concepts of limit, derivative, P-limit, P-
derivative, and integral for split quaternion-valued functions of a real variable, and give several
theorems with proofs, including a theorem that determines the conditions under which the classical
limit and the P-limit coincide. Additionally, numerous examples are provided to explain the concepts
of P-limit, P-derivative and integral of elementary functions in particular.

Keywords: Split Quaternions, real-variable split quaternion-valued functions, limit, derivative, integral.
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Characteristic Roots, Eigenvalues and Eigenvectors of a Certain Type of 4x4
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Dual number matrices serve as effective tools in modeling problems in brain science and multi-agent
formation control. In the literature one can find determinants, characteristic polynomials, eigenvalues,
and eigenvectors of dual number matrices. An n X n dual number matrix may have exactly n
eigenvalues, none, or infinitely many. In this presentation, by taking a certain type of 4 X 4 dual
number tridiagonal matrix, we demonstrate that it has exactly four eigenvalues, which directly result
from structured combinations of the eigenvalues of its real matrix components. Finally, we present
illustrative examples that support and clarify our theoretical findings.

Keywords: Dual numbers, characteristic polynomial, eigenvalues, tridiagonal matrix.
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Comparative Analysis of Tiirkiye's Road Traffic Accidents Using
Data Mining Techniques

Sema Nur CEPE, Sema Akin BAS
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Traffic accidents, especially involving unprotected vehicles such as motorcycles and mopeds, are
significant public safety concern due to their high fatality and injury rates. In this study, motorcycle
accidents in Turkiye were analyzed by applying classification techniques in the field of data mining.
Three algorithms, namely Logistic Regression, Naive Bayes and Random Forest, were applied to the
data on fatal and injury traffic accidents provided by the Traffic Department of the General Directorate
of Security. The performance of the studied models was evaluated using multiple evaluation criteria in
order to determine the most accurate method for predicting accident outcomes. The analysis showed
that the Random Forest algorithm achieved the highest classification accuracy for both fatal and non-
fatal accidents. In addition, the main risk factors affecting the occurrence of accidents, including driver
errors, accident time and environmental conditions, were identified. These results provide helpful
information for decision makers who want to improve motorcycle safety and create focused

prevention strategies.

Keywords: Data mining, traffic accidents, motorcycle accidents, Python.
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The Moment of Inertia of Generated Curves: A Holditch-Type Theorem
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Holditch's Theorem states that when a fixed-length segment rotates inside a convex closed curve, a
point on the segment traces a closed curve whose enclosed area is smaller than that of the original
curve by mpq. In our previous work, the moment of inertia of parallel curves was examined in this
context.

In this study, we focus on generated curves, which are constructed from a base curve using specific
geometric rules but are not equidistant from it. We calculate the moment of inertia of these curves.
Based on the results obtained, we present a Holditch-type theorem involving the moment of inertia.
The aim is to explore the relationship between generated curves and their inertial properties, offering
a new interpretation parallel to classical geometric results.

Keywords: Holditch’s theorem, Holditch surface, generated curves, moment of inertia.
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Do Oil Prices Have a Chaotic Effect on Unemployment and Inflation
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"Department of Economics, Faculty of Economics and Administrative Sciences, Yildiz Technical
University, 34220, Istanbul, Tiirkiye
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Oil prices have a significant impact on macroeconomic variables on a global scale. Although
unemployment and inflation rates, in particular, are sensitive to fluctuations in oil prices, the nature
of this relationship can be non-linear and chaotic. Research exploring the chaotic nature of this
relationship remains limited. In linear time series analyses, chaotic behaviors are often treated as
stochastic, and unexplained observations are dismissed as random anomalies. However, while some
papers examined oil prices through the pass-through mechanism, research on their chaotic structure
remains limited, with notable contributions from Adrangi et al.(2001), Komijani et al(2011).
In this article, the effects of oil prices on unemployment and inflation will be examined within the
framework of a chaotic dynamic structure. Within the scope of the analysis, the rescaled range (R/S)
of Lo and the Mandelbrot-Wallis methods will determine fractionality and long-term dependence.
Renyi, Shannon, Tsallis and HCT entropy tests will be used to determine entropy. The Kolmogorov-Sinai
complexity (KSCM) method will identify evidence of the complexity of variables. The Hurst exponents
will be used to investigate evidence of mean reversal, chaos, and the Brownian movement. The
Lyapunov exponent (LE) will discover evidence of chaos. The aim is to reveal how changes in oil prices
can create disorder or chaos in unemployment and inflation dynamics, using the most up-to-date and
advanced tools of time series analysis.

Keywords: QOil prices, chaos theory, unemployment, inflation, entropy.
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Genel DSW Sistemine Genisletilmis Jacobi Eliptik Fonksiyon Yaklasimi: Tam
Coziimler, Kararlihk ve Simiilasyonlar
Nisa CELIK
Bursa Uludag Universitesi, Fen Edebiyat Fakiiltesi, Matematik Béliimii, 16059, Niliifer, Bursa, Tiirkiye
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Bu calismada, su dalgalarinin bir modeli olarak kabul edilen genel Drinfel’d—Sokolov—Wilson (DSW)
sisteminin ilerleyen dalga ¢6zlimleri ve dalga dinamigi arastirildi. DSW sistemi, dalga donistimuyle
daha basit bir adi diferansiyel denklem sistemine dondstiralda. Ardindan genisletilmis Jacobi eliptik
fonksiyon acilim yontemi ve eliptik rasyonel fonksiyon agilim yontemi uygulanarak tam ¢éziimler elde
edildi. Coziimlerin davranislari, farkli parametreler altinda Maple™ programi ile yapilan iki ve li¢
boyutlu sayisal similasyonlarla analiz edildi. Jacobi eliptik fonksiyonlar, fizik ve miihendislikte genis
uygulamalara sahip olup su dalgalari, gelgitler ve akustik dalgalarin modellenmesinde
kullanilmaktadir. Son olarak elde edilen ¢dziimlerin yetenegini ortaya koymak amaciyla kararhhk
ozelligi uygulanarak ¢ozimler test edildi.

Anahtar Kelimeler: Drinfel’d-Sokolov-Wilson (DSW) sistemi, Jacobi eliptik fonksiyon, tam ¢6zim.
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Bu calismada, secilen bazi antiviral bilesiklerin’, yapisal 6zellikleri, graf teori temelli yaklasimlarla analiz
edilmistir. Her bir molekil, atomlarin kdselere ve baglarin kenarlara karsilik geldigi molekiler bir graf
olarak modellenmistir. Calismada ayrica, temel molekiler graflarin yani sira, kenar-komsuluk graflar
gibi tidretilmis yapilar da incelenmistir. Molekiler graflar icin, graf teoride sikca kullanilan temel
topolojik indeksler?3 ile Platt sayisi* hesaplanmis ve aralarindaki iliskiler karsilastirmal olarak
arastirilmistir. Ayrica, bu indeksler ile molekiillerin belirli fizikokimyasal 6zellikleri arasindaki baglantilar
korelasyon analizleriyle ortaya konmustur.

Elde edilen bulgular, istatistiksel ve gorsel analizlerle desteklenmis olup, topolojik indeksler arasinda
yapisal benzerliklerin ve farkliliklarin bulundugunu géstermektedir. Bu karsilastirmali analiz; molekdiler
yapilarin sayisal temsiline iliskin anlayisi derinlestirmekte ve graf teori kuramina dayali bu yaklasimin
yapisal siniflandirma ile 6ngortsel modelleme alanlarindaki potansiyelini vurgulamaktadir.

Anahtar Kelimeler: Antiviral bilesikler, topolojik indeksler, platt sayisi, kenar-komsuluk grafi.
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In this study the affine factorable surfaces in Euclidean 4-space were defined. We have obtained the
Gaussian, normal and mean curvature of the affine factorable surfaces in E%. Further, the classification
of surfaces with flat, normal flat and minimal affine factorable surfaces was given.

Keywords: Affine factorable surfaces, Gaussian curvature, mean curvature.
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Monge Surfaces with Their Applications
Beyza SARUHAN?, Kadri ARSLAN?, and Betiil BULCA SOKUR?

1Bursa Uludad University, Institute of Science, Department of Maths., Bursa, Tiirkiye
2Bursa Uludad University, Art and Science Faculty, Department of Maths., Bursa, Tiirkiye

16beyzasaruhan@gmail.com

Analytical surfaces have an important place in differential geometry. These surfaces are frequently
used in geometric design. The ability to describe such surfaces with parametric equations is very
common for modeling with "computer-aided geometric design". In this study, a characterization of
Monge surfaces, which is an important type of analytical surfaces, is discussed. Monge surfaces are
surfaces that are examples of carved surfaces. These surfaces are quite impressive in terms of
aesthetics in architectural design and exterior cladding of buildings.

Keywords: Monge surface, carved surface.
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Bazi Ozel Afin Yapilarin ve Duallerinin Kromatik indislerinin
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Bu calismada, klasik graf teorisinin temel kavramlarindan olan kése ve kenar renklendirme ilkeleri afin
yapilara uyarlanmis; bu dogrultuda yeni renklendirme algoritmalari gelistirilmis ve en uygun
renklendirme sayilari mertebe derecelerine bagl olarak belirlenmistir. Bazi 6zel afin yapilardaki nokta
ve dogrularin renklendirilmesine yonelik ¢esitli genel sonuglar ve teoremler elde edilmistir. Arastirma
kapsaminda, geometrik yapilar graf teorisinin kdse ve kenar renklendirme yaklasimlari ¢cercevesinde
ele alinarak, bu iki alan arasindaki yapisal iliskiler derinlemesine incelenmistir. Ozellikle kése ve kenar
renklendirme prensiplerinin afin yapilara genisletilmesi, kombinatoryal matematik ile geometri
arasindaki etkilesime yeni bir bakis acisi kazandirmakta ve mevcut renklendirme tekniklerine katki
saglayacak nitelikte 6zglin sonuclar sunmaktadir.

Anahtar Kelimeler: Afin diuzlem, kromatik indis.
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Optical Bullets for the (3+1)-Dimensional Perturbed Nonlinear Schrodinger
Equation having the Cubic-Quintic Laws and the Spatio-Temporal Dispersion
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This study includes the soliton dynamics governed by the (3+1)- dimensional perturbed nonlinear

Schrédinger equation having the cubic-quintic laws and the spatio-temporal dispersion. This extended
form of the nonlinear Schrodinger equation is particularly significant for modeling the propagation of
ultrashort optical pulses in nonlinear media, where conventional dispersion plays a minimal role, but
higher-order and nonlinear effects become dominant. To obtain optical bullets, we employ the
addendum to the Kudryashov's method. By applying suitable constraints on model parameters, we
establish the conditions necessary for the existence of various optical bullets. In addition, a
comprehensive analysis of modulation instability is conducted to further elucidate the stability
characteristics of the model. The results provide valuable theoretical insights into the complex
behavior of pulse propagation in advanced photonic structures, with implications for the design and
optimization of nonlinear optical waveguides and fiber communication systems.

Keywords: The Schrédinger model, optical bullets, cubic-quintic laws, modulation instability analysis.
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TBMM Maarif Vekaletinin 1920 Yilinda Aldigi Geometri Ogretimi Kararlar
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Bu ¢alismada TBMM Maarif Vekaleti Hicri 1339 (Miladi 1920) yilinda ilkokullarda geometri 6gretiminin
nasil olmasi gerektigine dair aldigi kararlar® ve bu karar metninin daha énce yayinlanmis benzerleri?
Uzerinde durulacaktir. Aradan 100 yildan daha fazla bir zaman geg¢gmesine ragmen, geometri
ogretiminde glinimiizde uygulanmasi arzulanan yontemlerin Payitaht Istanbul’un isgal altinda oldugu,
Ulkenin her yerinde savasinin hiikiim stirdigl bir donemde alinan bu kararlarla uygulamaya konulmasi
egitime verilen 6nemin gostergesidir.

Anahtar Kelimeler: Geometri 6gretimi, matematik tarihi, Osmanli Devleti’'nde egitim.
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In this study, the dynamical behavior of competitive Lotka-Volterra systems has been investigated by
analyzing the curvature properties of their integral curves in a Hamiltonian framework®. In the
literature?3, the three and four species systems have been explored in terms of their geometric
properties, especially those reflecting ecological interactions. In recent advances in the analysis of
large-scale Lotka-Volterra systems and species persistence, artificial neural networks (ANNs) have
been applied to approximate and reconstruct integral curves and curvature properties from partial or
noisy observations*. Furthermore, Hamiltonian conservation laws have been integrated with data-
driven learning techniques to create a unified framework, thus providing a comprehensive
representation of both structural and empirical aspects of nonlinear population dynamics®. By
integrating mathematical theory with machine learning, this study contributes both structural and
computational perspective on the behavior of nonlinear systems modeled by Lotka-Volterra equations.

Keywords: Curvatures, competitive systems, Hamiltonian frames, artificial neural networks.
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Data-Driven Estimation of Krylov Iterations in Riccati Solvers
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This study proposes a machine learning approach to estimate the iteration count needed by Krylov
subspace methods in solving differential Riccati equations (DREs). Krylov methods, particularly those
using the Arnoldi process, are efficient for large-scale control problems'2. However, stopping criteria
based on fixed tolerances may not suit all systems.

We construct a dataset by tracking system features and residual norms during the Arnoldi process?,
then train regression models to predict the necessary iteration count®. Results show that these
models improve convergence estimation and computational efficiency, supporting the integration of
data-driven techniques into classical solvers®.

Keywords: Riccati equation, Krylov methods, Arnoldi iteration, machine learning, regression,

iteration prediction.
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g-Turev Kullanilarak Tanimlanan Yeni Bir Harmonik Fonksiyon Sinifinin
Geometrik Ozellikleri
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calisma, g-tirev operatorleriyle tanimlanan yeni bir harmonik fonksiyon sinifinin geometrik

Ozelliklerini incelemektedir. Ele alinan sinifin katsayi sinirlari, distorsiyon teoremleri, konvekslik ve

yildizilik yarigaplari belirlenmis; ayrica konveks kombinasyon ve konvoliisyon altinda kapalilik 6zellikleri

analiz edilmistir. Elde edilen sonuclar, g-analogu harmonik fonksiyonlarin yapisini daha iyi anlamaya

katki saglamaktadir.

Anahtar Kelimeler: Harmonik fonksiyonlar, g-tlrev, geometrik fonksiyon teorisi, konvekslik, yildizsilik.
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In this study, we investigate doubly warped product manifolds admitting gradient Ricci-Yamabe
solitons. We find the main relations for a doubly warped product manifold to be a gradient Ricci-
Yamabe soliton and demonstrate this result for a physical model of the universe, namely, for the
doubly warped spacetime.

Keywords: Gradient Ricci-Yamabe soliton, doubly warped product, spacetime.
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Matematik Lisans Ogrencilerinin Segmeli Ders Seg¢imlerinin
Oyun Teorisi ile Matematiksel Modellenmesi

Adem Cengiz CEVIKEL, Burcu ALTINTAS

Matematik Béliimii, Yildiz Teknik Universitesi, 34220, istanbul, Tiirkiye
burcu.altintas1@std.yildiz.edu.tr

Bu calismada, matematik lisans 6grencilerinin segcmeli ders tercihlerinde etkili olan faktoérler oyun
teorisi cercevesinde modellenmistir. Ogrencilerden anket yoluyla toplanan verilerle, en cok tercih
edilen iki ders “oyuncu” olarak belirlenmis ve 6grencilerin karar kriterleri “strateji” olacak bicimde
siniflandiriimigtir. Analiz siirecinde hem sifir toplamli hem de sifir toplamli olmayan oyun modelleri
kullaniimis; oyun modellerine stratejik baskinlik, minimax yontemi ve Nash dengesi gibi ¢6ziim
yontemleri uygulanmistir. Elde edilen sonuclar, 6grencilerin ders secimlerinde bireysel ve sosyal
etkenlerin rol oynadigini gostermektedir. Bu modelleme ile mifredat planlamalarinda 6grenci
davraniglarini stratejik bakis acisiyla degerlendirerek daha verimli ders programlari olusturulmasina
katki sunmayl amaclamaktadir.
Anahtar Kelimeler: Oyun teorisi, se¢meli ders, Nash dengesi, sifir toplamli oyun, sifir toplamli
olmayan oyun, stratejik karar.
Tesekkiir Boliimii: Bu calisma 2210-A Yurt ici Genel Yiiksek Lisans Burs Programi kapsaminda TUBITAK

Bilim insani Destek Programlari Baskanhgi tarafindan desteklenmektedir.
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In this study, we investigate the weak and strong convergence behavior of Picard’s three-step iteration
scheme applied to Suzuki generalized non-expansive mappings in the context of uniformly convex
Banach spaces. By employing essential tools such as the Opial condition, the demiclosedness principle,
and asymptotic center theory, we establish several convergence theorems. Our results demonstrate
that under appropriate assumptions, the iterative sequence converges strongly and weakly to fixed
points of enriched Suzuki-type non-expansive operators. The proposed iteration method enhances the
approximation process in comparison to classical schemes, offering improved convergence
performance. This work contributes to the ongoing development of fixed point theory and provides a
more flexible and efficient framework for solving nonlinear problems in Banach spaces.

Keywords: Fixed point, Suzuki generalized non-expansive mapping, three-step Picard iteration, strong

convergence, weak convergence.
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Fractal geometry is a sub-branch of mathematics used to mathematically describe the complex and
irregular structures observed in nature. The concept of fractal dimension, also referred to as a
complexity measure, is employed to quantify these intricate structures. This measure, which goes
beyond classical Euclidean geometry, reveals the degree of complexity underlying phenomena such as
biological signals, natural patterns, financial time series, and neurological data. Owing to its non-
integer, fractional nature, the fractal dimension provides a powerful tool for characterizing the
geometry of nature. Numerous algorithms have been developed to calculate fractal dimensions. In
particular, the Katz and Higuchi algorithms stand out for their high precision in analyzing time series
data. The Katz algorithm defines complexity as the ratio between the total length of a signal and its
maximum deviation, whereas the Higuchi algorithm estimates dimensionality using a log-log
regression across multiple subsequences. Both of these algorithms are widely used in the analysis of
biological data, especially electroencephalographic (EEG) signals.
This paper aims to investigate these two fractal dimension algorithms within the framework of Galilean
and Lorentzian (Minkowski) space-time geometries, in order to explore the physical interpretation of
dimensional complexity. By embedding fractal analysis within these distinct geometric models, the
study seeks to offer a novel perspective on how space-time assumptions can influence the calculation
and interpretation of fractal dimensions.
Keywords: Fractal, Katz fractal dimension, Higuchi fractal dimension, Minkowski plane, Galilean plane.
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Discrete dynamical systems that exhibit chaotic behavior form the foundation of many natural and
engineering systems due to their sensitivity to initial conditions and unpredictability. This study aims
to classify the parameter-dependent dynamical behaviors of one-dimensional discrete chaotic systems
using machine learning methods. The study focuses on distinguishing chaotic and non-chaotic regimes
of various discrete dynamical system models through the application of machine learning algorithms.

Keywords: Discrete dynamical systems, chaotic behavior, machine learning, classification.
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Variation of Parameters and Holder Stability of Differential
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In this paper, we have investigated the relation between an unperturbed differential equations and a
perturbed differential system that have different initial positions and an initial time difference by using
the variation-of-parameter techniques employed to obtain integral formulae. To establish Hélder
stability with initial time difference for nonlinear differential systems, the variational system associated
with the unperturbed differential system must be used.

Keywords: Differential equations, initial time difference, Holder stability, variation of parameters.
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This article aims to examine the curvature properties of the W5-curvature tensor on a complex contact
space form. We examine a complex contact space form under the W5-curvature tensor’s W5-flat, ¢-
W5-flat, GH-W5-flat, GH-W5-semi-symmetric, W5Q and W5(¢, K)S conditions. We also demonstrate
that there is no a complex contact space form for W5-flat, £-W5-flat, GH-W5-flat, GH-W5-semi-
symmetric, W5Q and W5(§, K)S.

Keywords: Complex contact manifold, GH-sectional curvature, complex contact space form, W5-

curvature.
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Schauder Estimates for Elliptic Operators in Banach-Sobolev Spaces
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In this work, we establish a Schauder-type estimate up to the boundary for elliptic operators with
continuous coefficients on a finite-dimensional bounded domain, within a non-separable Banach-
Sobolev space generated by a rearrangement-invariant Banach function space. This paper extends the
results®. Our approach uses an abstract functional-analytic framework—combining interior
estimates, extendibility properties of functions, and the theory of elliptic operators—instead of
classical function-theoretic methods.

Keywords: Banach function space, rearrangement-invariant space, Banach-Sobolev space, elliptic

operator, Schauder-type estimate.
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In this study, we investigate new identities involving the generalized harmonic numbers of rank r with
order m = (mgy,my, ..., m,) € (Z*)"*1. By employing generating function techniques, we derive
several summation formulas, recurrence relations, and connections with classical special numbers
such as Stirling numbers and r-derangement numbers. Our approach generalizes existing results and
provides a unified framework that links classical special numbers with harmonic numbers and
generalizations. These findings contribute to the combinatorial and analytical understanding of
generalized harmonic numbers and their applications in number theory.

Keywords: Generalized harmonic numbers, generating functions, combinatorial identities.
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Solitary Wave Solutions of the Two-Dimensional Fractional-Order Nonlinear
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Gunay ASLAN
Istanbul Kiiltiir University, 34158, Istanbul, Tiirkiye

g.aslan@iku.edu.tr

In this study, solitary wave solutions of the two-dimensional fractional-order nonlinear Schrodinger
(2DfNLS) equation are investigated using the Petviashvili method. Both single and double soliton
profiles are constructed by numerically solving the 2DfNLS equation, which takes the following form:
iug — B(—VSu —VXu —ylul**u=0, x=(x,y), t > 0.
Here, u = u(x,y,t) denotes the wave function, V= 0,, + ayy is the two dimensional Laplacian
operator, and V (X) represents the potential function. In this equation, the nonlinearity is characterized
by 0 > 0, with ¢ = 1 corresponding to the cubic case. The fractional operator (—V)%, where
0 < s <1, introduces nonlocal effects into the model and generalizes the classical nonlinear
Schrodinger equation (recovered when s = 1), a well-known model for the propagation of weakly
nonlinear waves in dispersive media. The equation may describe either a focusing or defocusing

regime, depending on the signs of the parameters § and y.

The aim of this study is to provide a comprehensive analysis of soliton solutions for the 2DfNLS
equation. The Petviashvili method, employed in this work, emerges as an effective numerical scheme
for computing nonlinear stationary solitons, particularly useful for analyzing stable localized structures.
The method was originally introduced for solitary wave solutions of nonlinear wave equations in
plasma physics?, and its convergence properties and optimal parameter conditions were studied in
detail’>. The findings offer valuable insights into the dynamics of soliton-like wave phenomena in
various physical systems.

Keywords: Fractional Schrédinger equation, soliton dynamics, Petviashvili method.
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In my report we evtablish necassary and sufficient conditions for the boundedness of the Gegenbauner
fructional (G-fructional) integral on Gegenbauner-Morrey (G-Morrey) spaces associated with the
Gegenbauner differential operator. A similar problem is studied for the G-maximal function. In the
paper, we prove a Adams type theorem on the boundedness of the Gegenbauer fractional integral /&

and maximal function generated by Gegenbauer differential operator

1 1
= = 2 _ __Ai 2 _ /’H_i ( l)
G=G=x*“—1) ™ (xc—=1)"2 o X €(1,0), Ae 0,2 ,
introduced in% The result obtained in an analog of the corresponding theorem obtained for Riesz
potentials in®.

Keywords: G-fructional integral, G-maximal operator, G-Morrey spaces.
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Bu calismada hemen hemen neo kobalans sayilari tanimlanmis ve bu sayilarin genel terimleri, balans
sayilarina bagl olarak elde edilmistir. Daha sonra bu sayilarin Pell, Pell-Lucas, licgensel ve kare liggensel
sayilar ile olan iliskisi ortaya cikartilmistir. Son olarak bu sayilarin ilk n-terim toplamlari elde edilmistir.

Keywords: Balans sayilari, hemen hemen balans sayilari, Pell sayilari, (icgensel sayilar.
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This paper investigates generalized CAT (0) spaces by introducing their definition and examining key
structural properties. A generalized CN* inequality is formulated within this framework, and it is
subsequently employed to demonstrate the strong convergence and 4 —convergence of the Karakaya-
iteration process towards fixed points of nonexpansive mappings. Building upon, the Karakaya -
iteration method is further applied to address a minimization problem, with particular emphasis. Two
numerical examples are presented: the first within a CATp(0) space that does not satisfy the CAT (0)

condition, and the second within a CAT (0) space that is not a Hilbert space.
Keywords: CAT (0) spaces, proximal point algorithm , 4 —convergence.
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Impulse-Hydrodynamic Model of Explosive Impact on a Half-Plane with
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This study considers the explosion of a surface cord charge with variable cross-section in a half-plane
containing a circular cavity. The impulse hydrodynamic model [1,2] is used, where the medium is
treated as an ideal incompressible fluid. The main objective is to determine the width of the ejection
cavity, where the particle velocity at the edge reaches the critical value v,.

The free surface is assumed to coincide with the x-axis, and the thickness of the charge is defined by
the function y = f(x). The pressure is proportional to the charge thickness: P = kf, where k is a
known constant. The potential along the x-axis is given by ¢ = —kf(x)/p, where p is the density of
the medium. The complex potential is introduced as w(z) = @(x,y) + iYy(x,y). The goal is to find the
function w(z) in the lower half-plane I'mz < 0 with a circular cavity, satisfying the boundary
conditions: @ = —kf(x)/p for x €(—o , ) and @ =0 on the circle z—ih = ayexp(if)
(0 <0 < 2m), ay is the radius of the cavity, and h is the depth of its center. By conformal mapping

z, = z,(2), the domain is transformed into an annular region. The function w(z, ), analytic in the ring,

is represented as w(z;) = Alnz, + W(z;), whered =—ﬁ%t Ozn(uo(y) — u1()’))d%uo()’) =

Rew(eiy),ul(y) = Re w(qe”’). The function W(z;) is defined by the Villat formula [3]: W(z;) =

U uo)s (L inzy =2y ) dy — [ Wi (r) — Alng)Gs (L inzy — “2y)dy) +ifo,  where
¢(z1) and, ¢3(z;) are the Weierstrass zeta functions, 3, is an arbitrary real constant, and q = exp(-mws
/ iwn).

The resulting expression for the complex potential allows determining the geometry of the ejection
cavity and the velocity distribution in the medium and on the cavity boundary. Numerical results are
of practical importance.

Keywords: Explosion, pressure impulse, potential.
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The article examines the problem of modeling the multi-stage process of customs clearance of foreign
trade goods. A mathematical model for controlling the considered process has been developed. The
essence of customs risks is presented and the theorem on the existence of a solution to the problem
of optimal control of the customs clearance process is proven.
The problem of optimal control of the customs clearance process is considered as a linear
programming problem with variable coefficients of the objective function®. An analysis of scientific
papers on the study of similar problems showed that a sufficient number of studies have been
conducted and certain methods have been developed for solving the problem of linear programming
with variable coefficients. For example, in the work (Pinsker A.G.) the problem of linear programming
with variable coefficients was investigated by introducing the concept of resolving combinations of
coefficients of the objective function?. Based on the results of this study, within the framework of the
present research, the following theorem is proven:
Theorem. The task of optimal management of the customs clearance process with non-empty setset
of plans and a targeted function of customs risks limited from above has a solution.

Keywords: Customs clearance, mathematical modeling, customs risks.
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We consider the following problem of the calculus of variations with higher order derivatives in space

C™([to; t1]) and PC™([to; t1])

t1

J(x) = f L(t,x, %%, ..., x™)dt - min, (P)

to

x(k)(to) = Xyo, x(k)(tl) =Xy, k=0,...,n—1.

Theorem 1. Let X € PC™([ty;t1]) provides a strong local minimum in the problem (P), with the
integrant L being n times continuously differentiable in some neighborhood of the extended graph .
Then, X satisfies the Euler— Poisson equation and the Weierstrass condition. Moreover, if the second
derivative L, m), m) exists, then the Legendre condition holds.

Theorem 2. Let £ € C?"([ty;t,]) provides a weak local minimum in the problem (P), with the
integrant L being n+2 times continuously differentiable in some neighborhood of the extended graph.
Then, X satisfies the Euler— Poisson equation and Legendre condition. If the strong Legendre condition
holds then Jacobi conditions also holds.

Keywords: Calculus of variations, problem with higher order derivatives.
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Numerical Analysis of Stiffened Shell Structures Using an Efficient
Three-Dimensional Finite Element

Djamal HAMADI, Maria LEGOUIRAH, and Abdulrahman AL-NADHARI

LARGHYDE Laboratory, Civil Engineering and Hydraulics Department, Biskra University,
B. P 145.RP.07000, Biskra, Algeria
d.hamadi@univ-biskra.dz

Shell structures are one of the most distinctive engineering constructions in architectural design due
to their efficiency in supporting loads through their curved geometries and providing a huge free
surface without columns. These structures are commonly used in large-scale architectural structures
such as sports stadiums and airports, where they provide a balance between technical aesthetics and
practical functions®. Usually, they are subjected to important external loads with a huge covered
surface. These cause large deflection of the structure and threaten its structural stability. To overcome
these inconveniences, the shell can be reinforced with stiffeners to improve its structural stability.
Unfortunately, with this type of complex structure in geometrical shape and boundary conditions, the
analytical methods can not be used to check the stability, in addition to calculating the internal
forces. Hence; numerical methods will be involved to solve the problem. In this paper, the numerical
analysis is carried out with ABAQUS software, using a three-dimensional finite element "C3D8IH" for
both the shell and the stiffener to overcome the incompatibility of degrees of freedom encountered
when using two different elements?. The applications are carried out on stiffened shell structures, and
the results obtained showed that the stiffeners significantly improve the stability of the structure and
the efficiency of the element used is confirmed. This approach and the results obtained provide
innovative design recommendations to improve the safety and rigidity of structures that cover huge
surfaces.

Keywords: Numerical analysis, stiffened shell, three-dimensional element, complexe geometrical
shape.
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The development of a general algorithm for solving stability problems of anisotropic plates is devoted?.
The basics of the method of discretization of additional load are considered in the article’. The
proposed discrete method for solving the problem of stability of elastic systems has a certain area of
application, the main indicators of which follow from the fundamental characteristics of the method.
These include, first of all, the necessary initial information. It is in this method is an additional load. To
obtain it, it is necessary to have differential equations describing the deformation of the system in the
given and adjacent states. Since such a condition almost does not meet any restrictions when setting
the stability in the "small", the scope of application of the additive load method is very extensive. It
includes not only simple elastic systems made of individual elements, but also complex systems formed
by the articulation of elements. It is important to note that only differential equations are needed, not
their solutions.
To determine the Green's function in complex cases, the variational-difference method is used. They
solve a wide class of plane and spatial problems. In this case, the Green's function by its nature, as
related to the unit load, is an invariant part of the calculation, it does not depend on the load of the
system and is preserved at any given loads. Varying the grid of points in determining the Green's
function, we have revealed a regularity, the use of which greatly facilitates computational operations.
Thus, the proposed method of solving stability problems of elastic systems allows solving stability
problems of plates on an elastic base of systems by the same general algorithm, has a wide enough
area of application and significant advantage over existing methods.
Keywords: Stability, plates, elastic foundation, Green's function.
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Electromagnetic wave propagation in time-varying medium using the Finite Difference Time Domain
method is presented. Electromagnetic wave propagation in space varying medium like plasma slab was
studied earlier. Sudden created plasma medium is chosen for the time varying medium. Permittivity
of the medium is changing with time during the wave propagation. In order to compute the electric
and magnetic field values we used the Maxwell Equation’s. Finite Difference method used for the
analysis of Maxwell Equation’s. Maxwell Equation’s in time domain are partial differential equations.
Finite difference time domain method properly formulated and discretized the Maxwell Equation’s in
time and space to lead the solution step-by step.

Keywords: Time-varying medium, wave propagation, finite difference time domain method.
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Numerical Modeling of Stars and Mathematical Analysis
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In this study, which aims to demonstrate the relationship between stars and mathematics, the
mathematical background of three formulas related to stars has been examined. The goal of this
research is to show how consistent the values obtained from the examined formulas are with the
GaiaDR3 data. The formulas investigated within the scope of the study are the Stefan-Boltzmann Law,
the mass-luminosity relation, and the absolute magnitude equations. These theoretically examined
relations were applied to both directly measured and model-derived values in the GaiaDR3 data set to
evaluate their success. In this context, the mathematical derivations of the Stefan-Boltzmann Law and
the absolute magnitude formulas were demonstrated, and the mass-luminosity relation was applied
using regression to illustrate its connection with mathematics. The results obtained from the
implementation carried out in the Python environment were visualized through diagrams and various
graphs, providing a comprehensive understanding of the subject. As a result of the applications
performed, it was observed that the values obtained from the three formulas generally show
consistency with the GaiaDR3 dataset. However, some discrepancies were also noted in certain
formulas, indicating areas for further investigation and refinement.

Keywords: Stefan-Boltzmann law, absolute magnitude, mass-luminosity relation, stars, numerical

modeling.
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This paper presents novel midpoint and trapezoid-type inequalities for co-ordinated m-convex
functions by employing variable-order Riemann—Liouville fractional integrals. Building on classical
results for convex mappings, we extend these foundational inequalities to a more general class of m-
convex functions defined on bidimensional rectangular domains, thereby providing tighter and more
flexible bounds. The analysis utilizes the adaptability of variable-order fractional operators to achieve
more refined results compared to constant-order fractional integrals. Specifically, the proposed
inequalities generalize existing findings in the literature, encompassing both classical Riemann
integrals and constant-order fractional integrals as special cases. We further demonstrate that the
derived inequalities reduce to known results under appropriate parameter choices, highlighting their
versatility. These contributions advance the theoretical landscape of fractional inequalities and are
expected to have significant applications in numerical approximation, integral equations, and
optimization methods, particularly in contexts where generalized convexity plays a crucial role.

Keywords: Variable-Order fractional integrals, co-ordinated convex mapping, midpoint-type
inequalities, trapezoid-type inequalities, co-ordinated m-convex functions.
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A Study on Dual Quaternions with k-Pell and k-Pell-Lucas Coefficients
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Generalized forms of positive integer sequences for any positive integer k have been the subject of
extensive research®?. In 2013, Catarino defined k-Pell numbers. In this article, the Binet’s formula, the
generating function, some identities and properties of k-Pell numbers are examined?. In a different
work, Catarino and Vasco conducted a study involving k-Pell numbers®. In 2013, definition of the
k-Pell-Lucas sequence is given by Catarino and Vasco, and some properties, the generating function of
k-Pell-Lucas numbers are provided®. In 2006, Majernik defined dual quaternions®. In 2011, Ercan and
Yiice presented some properties of dual quaternions’. In 2016, Aydin and Yiice combined Pell numbers
with dual quaternions®. Following a similar approach, we define new algebraic structures called k-Pell
and k-Pell-Lucas dual quaternions. Subsequently, we examine their Binet formulas, generating
functions, and various identities and properties associated with these sequences.
Keywords: k-Pell number, k-Pell-Lucas number, dual-quaternion.
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Number sequences, which play a significant role in mathematics, are used to model and understand
various situations across different scientific fields. In the literature, Fibonacci, Pell, Lucas, and Pell-
Lucas are among the well-known and commonly studied number sequences. These sequences have
been the subject of various studies focusing on their recurrence relations, Binet-like formulas, and
algebraic properties. Vietoris numbers have also attracted attention in recent years and have been
studied in several works. Number polynomials, developed in parallel with number sequences, provide
a solid theoretical framework for generalizing and studying these sequences in greater depth. In this
study, by combining hybrid numbers and Vietoris’ polynomials, we introduce Vietoris’ hybrinomials.
Furthermore, we examine the recurrence relations, generating function, and Binet-like formulas.
Keywords: Vietoris’ numbers, Vietoris’ polynomials, hybrid number, hybrinomials.
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Multiplicative Lorentz forces and multiplicative magnetic striction curves acquired by the multiplicative
geodesic Frenet frame on the multiplicative striction curve of the multiplicative ruled surface
introduced by the multiplicative spherical curve in a multiplicative magnetic field are expressed, and
multiplicative magnetic flux ruled surfaces (or non-Newtonian magnetic flux ruled surfaces) are
constructed by multiplicative magnetic vector fields along multiplicative magnetic striction curves. The
main idea of this paper is to acquire magnetic flux ruled surfaces and their basic properties by
employing multiplicative calculus. Finally, some examples are provided to validate the results for
multiplicative magnetic flux surfaces.

Keywords: Magnetic curves, non-Newtonian analysis, magnetic striction curve.

References

[1] Has, A., Yilmaz, B. (2024). A Non-Newtonian Magnetic Curves in Multiplicative Riemann Manifolds.
Phys. Scr., 99, 045239.

[2] Georgiev, S. G. (2022). Multiplicative Differential Geometry. Chapman and Hall/CRC, New York.
[3] Ozdemir, Z. (2021). A Geometrical and Physical Interpretation of Quaternionic Generalized

Magnetic Flux Tubes. Chaos, Solitons & Fractals, 143, 110541.

73



YTURKGres - YTU indsciences
TURAN-FUNDAMENTAL SCIENCES SYMPOSIUM
TURAN-TEMEL BILIMLER SEMPOZYUMU

Honorary Chair/Onursal Bagkan: Prof. Dr, Aziz SANCAR

A Study on the Dual Quaternionic Sequence with Vietoris’ Components
Glilsiim Yeliz SACLI 1, Nurten GURSES 1, Salim YUCE 1,
Regina De ALMEIDA 2, and Paula CATARINO 2

L Yildiz Technical University, Faculty of Arts and Sciences, Department of Mathematics,
34220, Istanbul, Tiirkiye
2 University of Trds-os-Montese Alto Douro, Department of Mathematics,
5001-801, Vila Real, Portugal

yeliz.sacli@yildiz.edu.tr

In this study, a dual quaternionic sequence is constructed using the rational Vietoris numbers as
coefficients. This newly defined sequence serves as a commutative four-dimensional quaternionic
generalization of the classical sequence. Fundamental properties such as the conjugate and norm are
examined in detail. Furthermore, two-term and three-term recurrence relations, several important
identities, a Binet-like formula, and the generating function are derived.

Keywords: Vietoris’ sequence, recurrence relation, Binet's formula, generating function, dual

quaternion.
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This work presents the algorithmic analysis and mathematical modeling of the morphological
structures of the Azerbaijani language. Our objective is to precisely model the application of affixes in
Azerbaijani, a member of the agglutinative language family, using formal mathematical functions and
rule-based systems. Morphological transformations applied to a word root K are represented as
functions f:K->KxS, where S is the set of affixes constructed based on the language’s phonetic
regularities and morphological rules. Phonetic changes, such as the vowel harmony function h:V->V
(operating over sets of vowels) and consonant alternation transformations 0:C->C’ (between sets of
consonants), are expressed within a formal mathematical framework?.
The algorithm models morphological functions through mathematical logic and discrete structures to
generate word roots combined with appropriate affixes. The resulting root-affix pairs are stored in a
structured database, which is used for evaluating morphological analysis systems and supporting
machine learning applications?3.
The proposed rule-based approach is significant for low-resource languages, including Azerbaijani, as
an effective tool for the mathematical description and automated analysis of generative morphology.
Furthermore, it opens new perspectives on morphological analysis of natural language based on
discrete mathematical models®*.
Keywords: Mathematical modeling, discrete mathematics, Azerbaijani language, morphological
analysis, rule-based system, natural language processin.
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In the authors’ studies'?, it was found that in the case where the hollow cylinder has axisymmetric
inhomogeneous initial stresses caused by the hydrostatic pressure on the outer surface of the cylinder,
the axisymmetric waves may have the zero group velocity (ZGV) modes (or points). This means that
there are such values of wave frequency and length at which the group velocity is zero under the non-
zero wave number. The question of how the magnitude of the initial inhomogeneous stresses in the
cylinder affects the frequency and velocity of the ZGV points was studied in? only for the case where
the material of the cylinder is steel. In the present investigation, this study is developed for the case
where the material of the cylinder is Lucite (Plexiglas) and the fluid is water. The investigations are
carried out using the exact linearized 3D equations and relations of the theory of elastic waves in
bodies with initial stresses and the linearized equations of the flow of barotropic non-viscous
compressible fluids.

Keywords: Axisymmetric waves, ZGV modes, initial inhomogeneous stresses, inviscid fluid, immersed

hollow cylinder, hydrostatic pressure, wave dispersion.
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The following nonlocal problem for the Laplace equation in a rectangular domain is considered:

uxx+uyy=0,0<x<27r,0<y<h, (1)
u(x,0) = p(x),ulx,h) =(x), 0 <x<2m, (2)
uy(0,y) = 0,u(0,y) = u(@my), 0 <y <h (3)

Such problems have specific features in comparison with problems with local conditions. For the
Laplace equation in an unbounded domain, a similar problem was considered in'2, where the classical
solution of the problem is studied.

In this paper, we study problem (1)-(3) in a weighted grand Sobolev space with a weight from the
Muckenhoupt class. The notion of a strong solution of this problem is defined.

Keywords: Laplace equation, nonlocal problem, weighted grand Sobolev space, strong solution.
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Hyperbolic Functions on Split Quaternions and Their Characteristics
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In the literature, exponential function® has been defined on split quaternions using Taylor series
expansion, and the definition discussed and restated considering the characteristics of split
qguaternions. The characterization and properties of exponential function on split quaternion have
been investigated? via a similar approach. The exponential function on split quaternion matrices has
been defined and its properties have been discussed3.

In this study, hyperbolic functions have been defined with split quaternion variables and their
properties and characteristics have been given considering the characteristics of split quaternion
variables. Additionally, the hyperbolic functions have been divided into real and scalar parts to
facilitate their applicability in composite functions.

Keywords: Split quaternion, hyperbolic function, characteristics, exponential function.
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This study obtains surface pencil passing through a given curve with constant Gaussian curvature along
this curve in Minkowski 3-space. There results are presented for spacelike curves with spacelike or
timelike normal, as well as for timelike curves. The surface pencil passing through these curves are
expressed parametrically. Additionally, sufficient conditions are given for these type of surface pencil.
Examples are included to aid in visualizing the equations found.

Keywords: Surface pencil, Gaussian curvature, Frenet frame, Minkowski space.
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In this study, a special type of ruled surface called the rectifying rose ruled surface is investigated in
the three-dimensional Euclidean space. This surface is constructed using a rose curve as the base curve
and a direction vector defined as an angular linear combination of the unit tangent and binormal
vectors of this curve.

After deriving the parametric equations of the surface, fundamental differential geometric properties
such as the normal of the surface, the coefficients of the first and second fundamental forms, and the
Gaussian curvature are analyzed. Additionally, global properties such as the striction curve and the
drall are examined. The geodesic frame defined on the surface is also introduced, and the associated
geodesic Frenet formulas are calculated.

In addition to theoretical investigations, the surfaces are visualized using MATLAB, and the effect of
the angular variation of the direction vector on the surface geometry is studied. Rectifying rose ruled
surfaces generated with different angular values are analyzed and compared.

Keywords: Rose curve, ruled surfaces, rose ruled surfaces.
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In the literature, the cross products on the dual spaces D3 and D7 and dual Lorentzian space D3 have
been defined by using determinant. These cross products are expressed by inner and cross products
on the spaces R3,R” and ]Ri?. The cross products on the spaces D3 and ]D)f have been restated with
the anti-symmetric matrices and their properties have been investigated via this approach.

In this study, the cross products on the dual spaces D* and D® and the dual Lorentzian spaces D%, ]D)i
and D7 have been stated. Moreover, the cross product on these spaces have restated with the anti-
symmetric matrices and their properties have been given via this approach.

Keywords: Cross product, anti-symmetric matrix, dual space, dual Lorentzian space.
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Dielectric Relaxation and Conductivity Characteristics of Gamma-Irradiated
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A3B3C,® group compounds and the mixed crystals based on them constitute a large class of

semiconductors with strong anisotropic (chain-like and layered) crystal structures. The physical
properties of these crystals, which are analogs of disordered systems (solid solutions) with broken
translational invariance of the crystal lattice, remain weakly studied despite their strong anisotropic
crystal structures. One of the results of strong disorder in the system is the increased contribution of
ion accumulation to the electrical conductivity during measurements, and when the contribution of
ion accumulators is 10° times greater than that of electrons, the system exhibits the characteristics of
superionic conductors.

The electrical and dielectric properties of A3B3C,® group chain-structured semiconductor crystals in a
wide temperature range (80-450 K) have been studied both parallel and perpendicular to the
crystallographic "c" axis, with a complex investigation of the effects of radiation.? In the framework of
the Mott approximation, the density of localized states (N¢), activation energy (E.), hopping length (R),
the energy difference between levels near the Fermi level (AE), and the concentration of deep traps
(N¢) have been calculated. In the framework of the Pol-Frenkel model, the concentration of ionized
centers, the free hopping distance (A), and the value of the Frenkel coefficient (B) have been calculated,
and the potential barrier form has been determined for unirradiated and 250 Mrad irradiated crystals.
It has been determined that above room temperature, TIGaTe, and TlinSe, compounds transition to
the superionic state. The critical transition temperature values for this state have been determined
separately for each compound. The study of the temperature-frequency characteristics of the
dielectric permeability and electrical conductivity of TIGaTe, and TlInSe; crystals revealed strong
dielectric relaxation, and the mechanism of this phenomenon was identified. An “S”- shaped switching
and a memory effect, accompanied the transition of the crystal to the superionic state during which
long-term variable frequency voltage oscillations occurred.

Keywords: Superionic, hopping, activation, relaxation.
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Electrodeposition and Spray Techniques for Pt/Pd Coated Nickel Foam
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Supercapacitor (SC) electrodes were prepared by coating porous nickel foam with platinum (Pt) and
palladium (Pd) powders using two different methods: electrochemical deposition and spray coating.
Cyclic voltammetry (CV) and galvanostatic charge—discharge (GCD) tests were applied to evaluate
supercapacitor electrode performance, focusing on specific capacitance, energy and power densities,
and cycling stability. Results showed that electrodes coated via electrodeposition showed a broader
CV curve and higher current response, highlighting a larger active surface area and better energy
storage capability. Moreover, GCD measurements confirmed that the electrodes coated by
electrodeposition has higher specific capacitance and energy-power densities. Energy and power
density analyses showed that electrodeposited Pd electrodes has the highest overall performance,
outperforming both spray coated and Pt based electrodes. Capacitance retention tests also showed
that especially electrodeposited Pt electrodes maintained over 70% retention after 2000 cycles,
significantly outperforming spray coated ones, so that shows better long-term stability’3.

Keywords: Pt, Pd, electrodes, supercapacitor, coating.
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Koriik Ventili (Levelling Valve) Hava Akis Karakteristiklerinin Karsilastirmali
Teknik incelemesi

Fatih PILAVCI, Mesut TOSUN
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fatih.pilavci@mehmetyumak.com

Bu calismada, agir tasitlarda hava stispansiyon sisteminin yiksekligini otomatik olarak ayarlayan korik
ventillerinin (levelling valve) performans karakteristikleri deneysel olarak incelenmistir. Yerli tretim ve
OEM olmak Gzere iki farkli valf, belirli sicaklik ve basing kosullarinda test edilerek, valf kol agisina bagh
hava akisi degerleri karsilastirilmistir.® Ayrica, valflerin teknik yapisinin bu performansa etkisi de analiz
edilmistir. Testler, 6 bar sabit basin¢ altinda ve +40° ile -40° kol acilari arasinda gerceklestirilmistir.
Sonuglar, OEM valfin negatif agilarda egzoz yéniinde, yerli Gretim Yumak valfin ise pozitif agilarda
basing yoniinde daha vyiksek hava akisi sagladigini gostermektedir. Genel performans
karsilastirmasinda Yumak valfi, yaklasik %4,5 daha yiksek hava debisi sunmustur. Her iki valf de test
arahginda kararli ve dogrusal bir akis karakteristigi sergilemis, bu da siispansiyon sisteminin tepki stresi
ve siiriis konforu acisindan énemli bulunmustur.?

Bu calisma sonucunda, korik ventili tasarimi ve se¢ciminde sadece boyut veya montaj uyumu degil, ayni
zamanda valfin icyapisinda bulunan yay ve benzeri parcalarla belirlenen hava akis karakteristiklerinin
de dikkate alinmasi gerektigi vurgulanmakta ve bu alanda yapilacak standartlastirma calismalarina
katki saglamayi hedeflemektedir.?

Anahtar Kelimeler: Korik ventili, sispansiyon sistemi, agir tasitlar, hava akis karakteristigi.
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Sinop ilinde Niikleer Gii¢ Santrali Oncesi Kabali Nehrinin Sularinda Trityum
Radyoaktivitesinin Arastirilmasi
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Trityum hidrojenin radyoaktif bir izotopudur ve cevredeki ylksek hareketliligi ve biyosferdeki hidrolojik
dongiideki 6nemi nedeniyle 6zel dikkat gerektirirl. Dogal trityum, atmosferin st katmanlarinda
bulunan gazlarla kozmik radyasyonun etkilesimi sonucu olusur. Trityum ayrica nikleer gl
reaktdrlerinde fisyon ve hafif element aktivasyonu ile de Uretilir’. Bu calismada, Tirkiye'nin ikinci
nikleer santralinin kurulacagl Sinop ilindeki Kabali deresi sularindaki trityum konsantrasyonlari
arastirilmistir. Bu kapsamda Kabali deresinden (51,3 km) toplam 23 su 6rnegi toplanmistir. Nehir suyu
orneklerindeki trityum konsantrasyonlari sivi sintilasyon sayaci (LSC, PerkinElmer 2910TR) ile
OlcUlmustir. LSC, cevresel 6rneklerde trityumu belirlemek icin en yaygin kullanilan tekniktir. SOnimu
onlemek icin LSC 6lcimiinden 6nce numunelere damitma islemi uygulanmistir. Uygulanan yontem igin
minimum tespit edilebilir aktivite (MDA) degeri 1,48 Bg/L olarak bulunmustur. Bes su 6rneginin trityum
konsantrasyonu MDA'nin altinda kalmistir. Kabal nehrinden alinan su 6rnekleri icin ortalama trityum
konsantrasyonu 2,37 + 0,48 Bg/L (20,10 * 4,08 TU) olarak bulunmustur. Bu ¢alisma, analiz edilen nehir
suyu oOrneklerinin disik trityum igerigine sahip oldugunu ve bu sonuglarin TSE, WHO ve USEPA
tarafindan belirlenen izin verilen trityum doz limitlerinden ¢ok daha disiik oldugunu dogrulamistir®.

Anahtar Kelimeler: Radyoaktivite, trityum, nehir suyu, Sinop.
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This paper presents an analysis of the formation and characteristics of biocomposite coatings based

on hydroxyapatite (HAp) and titanium dioxide (TiO,) deposited on Ti1l3Nb13Zr alloy by combined

treatment — microarc oxidation (MDO) and subsequent gas thermal spraying. Detonation (DN), cold

(CN), and high-speed oxygen-fuel (HVOF) spraying were used as spraying methods. The effect of the

electrolyte composition and MDO modes on the morphology, roughness, adhesion strength, and

microhardness of the obtained coatings has been studied. It is shown that preliminary microarc

oxidation significantly increases the adhesion of the deposited layer by increasing the porosity and

roughness of the substrate. The maximum values of adhesion strength and hardness were achieved

using the detonation spraying method. Morphological and elemental analysis confirmed the

uniformity and density of the structures obtained by this method. The results indicate the high

efficiency of the combined approach for creating functional biocompatible coatings intended for use

in bone engineering and medical implants.

Keywords: Hydroxyapatite coating, microarc oxidation, detonation spraying, HVOF, titanium alloy.
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There are four forces in Nature: gravitational, electromagnetic, weak and strong forces. We call it the
Standard Model of particle physics. There has been a strong tension between the measured value of
the muon’s magnetic moment and its Standard Model prediction. This has indicated a new force in
physics. The Budapest-Marseille-Wuppertal Collaboration (of which | am the spokesperson) calculated
the most important contribution —the one which dominates the uncertainties— to this magnetic
moment using lattice QCD. The first result’ was selected to be one of the breakthroughs of the year
2020 in all Science. Our most recent calculation confirms those findings with an even higher precision
and shows that the tension disappeared. As a conclusion the Standard Model is verified up to 12
decimal places?.

Keywords: Lattice QCD, muon, magnetic moment.
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Dielectric Properties Of CuTIS, Crystals Studied Via Impedance Spectroscopy
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Determining the potential of semiconducting materials in electrical and optoelectronic applications
requires an understanding of their dielectric behavior at different temperatures and frequencies'2. A
strong technique for thoroughly examining dielectric relaxation mechanisms and the impact of
structural flaws is impedance spectroscopy. In this section, we examine the dielectric characteristics
of CuTIS; single crystals throughout a broad temperature (150-450 K) and frequency (200 Hz to 500
kHz) range, both in their initial state and upon exposure to gamma radiation (Dy = 25 Mrad). Insights
into charge carrier dynamics, polarization mechanisms, and defect-related inside the crystal lattice are
revealed by the measured temperature- and frequency-dependent dielectric responses.

The impedance spectroscopy (IS) measurements were conducted in an evacuated cryostat within the
temperature range 150-450 K, using the E7-25 device to detect key parameters such as the real part
of the dielectric function, g(w). With increasing temperature, the dielectric constant increases to a
maximum value, after which an anomaly is observed: a relaxation-like decrease in €(w) with further
temperature rise. Additionally, as the measurement frequency increases, the peak corresponding to
the maximum value shifts to higher temperatures and the magnitude of the peak decreases.

These variations in the temperature-frequency characteristics of dielectric permittivity are typical of
Debye-type relaxation processes. The obtained g(w, T) dependences suggest the presence of weakly
bound electric charges in the crystal lattice of the solid solution, contributing to the observed dielectric
behavior.

Keywords: Dielectric behavior, impedance spectroscopy, relaxation processes.
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Understanding the electrical properties of layered semiconductors is crucial for their application in
radiation-sensitive and anisotropy-dependent optoelectronic devices!?. This study aims to investigate
the effect of radiation-induced defects on the anisotropic conductivity of Yb-doped GasS crystals and
provide a scientific basis for the development of radiation-resistant semiconductors with tunable
transport properties. We investigate the temperature-dependent electrical conductivity of GaS single
crystals doped with 0.1 at.% Yb in the 125-300 K range, before and following gamma irradiation at
doses up to 200 krad. The addition of Yb creates donor (~0.098 eV) and acceptor (~1.14 eV) energy
levels, modifying the charge transport mechanism and resulting in anisotropic conductivity behaviour.
Gamma irradiation leads to the formation of additional defect states, causing changes in activation
energy and the shifting of the thermal quenching region to higher temperatures as the dose increases.
Conductivity measurements parallel and perpendicular to the crystallographic c-axis (Ellc and ELc)
were carried out to evaluate the directional sensitivity to structural defects. The results suggest that
Yb atoms may occupy both intralayer and interlayer positions, consequently contributing to the
observed anisotropy. The overall transport phenomenon is determined by thermally activated
conduction at higher temperatures and possible tunnelling effects at lower temperatures.

Keywords: Yb-doped GasS, electrical conductivity, gamma irradiation, anisotropy, activation energy.
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In Azerbaijan, the installed electricity capacity last years was 8,090.8 MW, of which 6,642.0 MW was
generated from 22 thermal power plants (TPPs) using organic fuel (natural gas), 1,301.8 MW from 46
hydroelectric power stations (including 35 small river plants), 66.45 MW from wind, 51.9 MW from
solar, and 37.7 MW from bioenergy stations. The annual electricity production is 29,004,300 MWh, of
which 2,997,500 MWh is exported. However, the country has set a goal to increase the share of
renewable energy sources in the total energy balance to 30% by 2030. Estimates indicate that
Azerbaijan's renewable energy reserves total up to 27,000 MW, including 23,000 MW from solar, 3,000
MW from wind, 380 MW from bioresources, and 520 MW from small rivers. Intensive efforts are
underway to explore other natural energy sources in the country's economy, particularly small-scale
energy.!

Azerbaijan has abundant geothermal water reserves, with a small portion currently being used for
various purposes. One way to utilize them is in small-scale energy systems for heating homes, social
facilities, medical and health purposes, tourism, and recreation, among others. In Azerbaijan's thermal
water sources, the water temperature reaches 90-95°C. In total, 15% of the sources have been
geologically explored, and it has been shown that their operational reserves reach 250,000 cubic
meters per day.? Higher values of these stocks can be expected and it is necessary to find effective
ways of using them. Practically, in all ways of using thermal waters, it is necessary to study their
ecological characteristics. This includes the content of radionuclides (such as radon), heavy metals, and
mineral components in general.

Keywords: Thermal water, renewable energy.
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(E)-2-(2,4-Dihidroksibenziliden)Tiyosemikarbazon ve (E)-2-[(1H-indol-3
il)Metilen]Tiyosemikarbazon Komplekslerinin Yapisal ve Spektroskopik
Ozelliklerinin DFT Metoduyla incelenmesi
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(E)-2-(2,4-dihidroksibenziliden)tiyosemikarbazon (1) ve (E)-2-[(1H-indol-3-il)metilen]
tiyosemikarbazonun (2) komplekslerin optimize molekiiler geometrisi, titresim frekanslari, *H NMR ve
13C NMR spektrumlari HSEhIPBE/6-311++G(d,p) ve B3LYP/6-311++G(d,p) yogunluk fonksiyon teorisi
(DFT) metotlari kullanilarak hesaplandi. NMR kimyasal kaymalari, molekdllerin molekiiler yapisi ve
elektronik Ozellikleri arasindaki iliskiyi anlamak igin oldukg¢a yararhdir. Bir molekllin molekiler
reaktifligi elektrik ve optik 6zelliklerinin tanimlanmasinda Frontier molekl orbitali (FMO) énemlidir.
Komplekslerin frontier molekdil orbitalleri ve buna bagh 1, x, 4 ve S parametreleri ayni metotlar
kullanilarak hesaplanmistir. Kompleks 1 ve 2'nin yapisal ve spektroskopik parametrelerinin elde edilen
teorik sonuclari deneysel® sonuglar ile karsilastirildi. Elde edilen sonuglar teorik ve deneysel® arasinda
bir uyum oldugunu gostermistir.

Anahtar Kelimeler: Yogunluk fonksiyon teorisi, molekiiler geometri, IR, niikleer manyetik rezonans.

Referanslar
[1] Yildiz, M. (2009). Synthesis, Spectroscopic Studies and Crystal Structure of (E)-2-(2,4-
dihydroxybenzylidene)thiosemicarbazone and (E)-2-[(1H-indol-3-yl)methylene]thiosemicarbazone.

Journal of Molecular Structure, 919, 227-234.

92



YTURKGres - YTU indsciences
TURAN-FUNDAMENTAL SCIENCES SYMPOSIUM
TURAN-TEMEL BILIMLER SEMPOZYUMU

Honorary Chair/Onursal Bagkan: Prof. Dr, Aziz SANCAR
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This study presents the optimization of ion-plasma nitriding parameters for Ti-6Al-4V alloy. The
samples were treated at temperatures ranging from 400 to 800 °C for durations of 1-3 hours. The
investigation included measurements of microhardness and elastic modulus, as well as microstructural
analysis via SEM and XRD methods. It was found that the best mechanical properties were achieved at
650 °C for 3 hours, resulting in a maximum hardness of 737.4 HV and an elastic modulus of 166.9 GPa,
which is attributed to the formation of a dense nitride layer. A further increase in temperature above
700 °C led to a decrease in hardness, likely due to grain growth and degradation of the surface
structure™?.
Phase analysis confirmed the formation of titanium nitrides (TiN, Ti,N), which contribute to the
hardening effect®*. The obtained results allowed the determination of optimal nitriding parameters
that significantly improve the surface mechanical properties. This development provides a promising
approach for enhancing the durability of Ti-6Al-4V components used in high-load engineering
applications and biomedical implants.
Keywords: Ti-6Al-4V, nitriding, ion-plasma treatment, microhardness, elastic modulus.
Acknowledgments: This research is funded by the Committee of Science of the Ministry of Science
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Enhancement of Visible-Light-Driven Photocatalytic Activity in Gd-Doped
CdZnS Nanocomposites
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In this study, gadolinium (Gd)-doped CdZnS nanocomposites were synthesized to address these
challenges and enhance photocatalytic performance under visible light irradiation. Structural analyses
confirmed the successful incorporation of Gd3* ions into the CdZnS lattice, inducing favorable
modifications in crystallinity and morphology. Optical measurements revealed a red shift in the
absorption edge and a reduction in bandgap energy, indicating improved light-harvesting ability in the
visible spectrum®2. Photoluminescence (PL) analysis demonstrated suppressed electron-hole
recombination due to the presence of Gd-induced defect states, contributing to enhanced
photocatalytic efficiency. The photocatalytic activity was evaluated through the degradation of
Rhodamine B dye under visible light, where Gd-doped CdZnS exhibited significantly higher degradation
rates compared to the undoped counterpart®. Additionally, the doped nanocomposites maintained
their catalytic stability over repeated cycles. These findings highlight the potential of Gd doping as a
strategy to tailor the electronic and structural properties of CdZnS-based photocatalysts, making them
suitable for various environmental and optoelectronic applications.

Keywords: Photocatalysis, Gd-doping, CdZnS, visible light.
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Particle Size Analysis of Polymer-Based Metal Nanoparticles Using DLS
Method
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Particle size is a crucial parameter for supported metal catalysts, as it can significantly influence their
activity and selectivity’? . In certain cases, obtaining particle size information quickly and cost-
effectively is essential. While chemisorption techniques offer a more affordable alternative, they are
not always suitable for supported metal catalysts. Various factors, such as surface contamination,
strong metal-support interactions (SMSI), and spillover effects, can alter the stoichiometric ratio
between adsorbate molecules and surface metal atoms during chemisorption measurements.
Consequently, the development or adaptation of cost-effective, sensitive, and straightforward methods
for particle size determination in supported catalysts remains a relevant challenge. One promising
approach in this regard is Dynamic Light Scattering (DLS), which provides a rapid and inexpensive means
of measuring particle size. Studies have shown that DLS results generally correlate well with those
obtained from TEM analysis. In this way it allows to use more simple, sensitive and fast methods for
measures of particle sizes in supported catalysts?. For this purpose, PVP/Ni® and PVP/Gelatin/Ni* metal-
supported catalysts were synthesized. Notably, DLS analysis revealed that the average particle size of
nanoparticles in the PVP/Ni complex and the PVP/Gelatin/Ni complex was 10.6 nm and 7.5 nm,
respectively.

Keywords: Supported metal catalysts, particle size, DLS method.
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Hydrogels are polymer-based materials capable of absorbing water, swelling, and holding a significant

amount of water within their structure without dissolving. One of their key properties is the swelling
rate, which can be evaluated by measuring the swelling capacity over time through free-absorbency
tests conducted at regular intervals. This study aims to synthesize a physical hydrogel using gum arabic
(GA) and acrylamide (AM), and to examine its swelling behavior in solutions with different pH. The
successful synthesis of the grafted hydrogel and its structural characteristics were confirmed using FTIR,
SEM, and XRD analyses?. In the synthesis, gum arabic polymer was used as the primary raw material,
acrylamide as the monomer, ammonium persulfate (APS) as the initiator, and N,N-
methylenebisacrylamide (MBAA) as the crosslinking agent. Subsequently, the swelling ratio of the
resulting copolymer was examined by immersing it in solutions with different pH values for 24 hours,
allowing the evaluation of water absorption and the hydrogel’s swelling behavior?. As this synthesis
process is intended for future application in drug delivery systems, the selected pH values (1, 2, 6 and
7) were chosen to reflect the most relevant natural physiological conditions. Overall, all samples
demonstrated a substantial absorption capacity within the first 24 hours. The swelling behavior of GA-
AM hydrogel in a given solvent determined by calculating the fractional change in weight relative to its
initial dry weight. This is expressed as SRW = (W - W;)/Wo, where W represents the weight of the
swollen sample and Wy is the weight of the dry sample3. Among the samples of the GA-AM hydrogel
exhibited the highest swelling ratio up to 490 + 4% at pH 2. It should also be noted that the amount of
crosslinking agent added was equivalent to 15% of the polymer amount.

Keywords: Hydrogels, gum arabic, acrylamide, swelling ratio.
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Research into methods for synthesizing new functionally substituted derivatives of
amidophosphonates of the alicyclic and aromatic series, elucidating their structures, and identifying
biologically active compounds among them is largely driven by their unique set of chemical properties
and broad spectrum of biological activity. Further development of both theoretical and applied
aspects of our research is focused on designing synthesis methods for new amidophosphates and their
modified derivatives using the Todd-Atherton reaction under microwave irradiation. As a result, the
following compounds were isolated and characterized: dialkyl-N-(1-ethynylcyclohex-1-yl)amido-
phosphates, N,N'-diethylenimino- and  (N,N'-tetramethylamino)-N"-(1-ethynylcyclohex-1-
yl)triamidophosphates,  dialkylphenylphosphoramidates, and tetraalkyl 1,3-phenylenebis-
(phosphoramidates).? Furthermore, biological testing of these compounds has identified agents
demonstrating high biologocal activity concerning the growth, development, and yield of agricultural
crops.?
Keywords: Amidophosphates, Atherton-Todd reaction, biological activity, microwave irradiation.
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Development of Lead-Free Epoxy Resin Composites for X-Ray Shielding
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The increasing demand for sustainable and effective radiation shielding materials has driven the search
for alternatives to traditional lead-based shields?. This study investigates lead-free epoxy resin
composites incorporating Bi,Os and BaSO, powders for X-ray shielding. Composites were fabricated
using open mold casting and characterized via FTIR, SEM and XRD. Radiation shielding efficiency was
assessed using 2*Am and '¥Cs gamma sources in a gamma spectroscopy setup at the Institute of
Radiation Problems, Azerbaijan. Shielding performance was analyzed through mass attenuation
coefficients and half-value layer (HVL) at 60 keV and 120 keV. Mechanical properties, including tensile
strength and thermal stability, were also measured. Bi,03/BaSO4-based composites demonstrated
excellent radiation attenuation comparable to lead-based materials, while maintaining lightweight and
flexible characteristics. This study underscores the potential of epoxy resin composites as sustainable
alternatives for X-ray shielding. Future research will focus on improving dispersion techniques to
enhance homogeneity and shielding performance.

Keywords: Epoxy resin, lead-free shielding, radiation protection, X-Ray Shielding.
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Alunit Cevherinin RSM Kullanilarak Liginin Optimizasyonu
Pervane BABAYEVA!, Arif HEYDEROV?, M. Deniz TURAN?,

Hasan NiZAMOGLU?, and Tugrulhan DEMIR

IAzerbaycan Cumhuriyeti Bilim ve Egitim Bakanligi
M. Nagiyev adina Kataliz ve inorganik Kimya Enstitiisii
2Firat Universitesi, Elazig, Tiirkiye

tugrul235723@gmail.com

Arastirmada, alunit cevherinin NaOH ile muamelesi sirasinda ¢ozeltiye gecen maksimum alliminyum
miktari ve minimum fosfor miktari RSM ampirik modeli kullanilarak incelenmistirl. Bu amacla, Box-
Behnken tasarim yontemi kullanilarak tg¢ farkli parametrenin (islem siresi, islem sicakhgi ve sivi-kati
orani) etkileri arastinlmistir?. Deneyler 20-80 °C, 30-270 dk ve 5-95 mL/g araliginda yiritilerek, proses
icin optimum kosullar belirlendi. RSM kullanilarak énerilen model denkleminin deneysel verilerle iyi bir
uyum gosterdigi ve model icin R2=0,7572, R2=0,9792 korelasyon katsayilarinin belirlendigi
gorulmistiir. Bu asamada optimum kosullar NaOH konsantrasyonu: %7, yikama siresi: 30 dk, yikama
sicakhgi: 69 oC, sivi/kati orani: 56 mL/g olarak belirlendi. Bu optimum kosullar altinda ¢6zeltiye gecen
aliiminyum miktari %89, fosfor miktari ise %18 olmustur. . Alunitin mineralojik analizleri X-isint kirinimi
(XRD, Shimadzu XRD-6000) kullanilarak yapildi ve morfolojik yapisi taramali elektron mikroskobu (JEOL
JSM 7001F FE-SEM) kullanilarak karakterize edildi. Alunitlerin kimyasal bilesimi XRF cihazi (Rigaku
Primus IV) kullanilarak belirlendi ve elde edilen oksitlenmis bilesen sonuglari elementel sonuglara
donlstaralda.
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Literature analysis shows that synthesis and research based on green chemistry have been rapidly
developing recently. The basic principle of green chemistry is the study of chemical products and
processes that reduce or eliminate the use of environmentally hazardous substances?. At the same
time, catalytic oxidation of carbon dioxide is very actual issue. As we know, carbon monoxide is one of
the toxic substances emitted into the atmosphere. Therefore, its oxidation to carbon dioxide is one of
the important problems3.

The salts Fe(NOs)s - 9H,0 and Cu(NOs), - 4H,0 were used as precursors for the synthesis of copper iron
system. Pomegranate peel extract is additionally used here. Firstly, the salts are dissolved in a small
amount of distilled water, then pomegranate peel extract is added. It is mixed by heating to 80-90°C
in a magnetic stirrer for 1 hour. Then heated in a drying cabinet, igniting at a temperature of 175-200°C
to form a powder. Finally, it is thermally treated for 4 hours in a muffle furnace at 500°C.

The specific surface area of the sample was determined by low-temperature nitrogen adsorption using
the BET method on a SORBI-MS device (ZAO META, Russia). The specific surface area of the obtained
powder was determined by low temperature nitrogen adsorption by the BET method and as a result
showed 36 m?/g. The catalytic activity of the sample in the oxidation of CO in CO; in the 180°
temperature was determined.

Keywords: Green chemistry, pomegranate peel extract, carbon monoxide.
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Cardiovascular diseases remain the leading cause of death worldwide, with dyslipidemia and elevated
LDL cholesterol levels playing a central role. One critical nutritional factor contributing to this issue is
the excessive consumption of omega-6-rich vegetable oils, particularly corn and sunflower oil, which
are widely used as primary dietary sources of linoleic acid (LA), an essential omega-6 fatty acid. While
LA is required for the synthesis of arachidonic acid—a molecule involved in inflammation and neural
transmission—its disproportionate intake can lead to metabolic imbalances and pro-inflammatory
states when the omega-6 to omega-3 ratio is disrupted.!
This study proposes watermelon seed oil as a lesser-known yet promising alternative source of linoleic
acid, offering a more moderate concentration that may help mitigate the risks associated with
excessive omega-6 intake. Additionally, the research investigates the potential synergy between LA
and caffeic acid, a phenolic compound naturally present in coffee. Literature review suggests that
caffeic acid can enhance the solubility and bioavailability of linoleic acid, potentially increasing its
absorption efficiency and functional value when co-administered.
We hypothesize that integrating a controlled extract of watermelon seed oil into coffee, a globally
consumed beverage, could serve as a novel, functional approach to essential fatty acid
supplementation. This model not only utilizes an agricultural byproduct that is often discarded but also
provides a nutritional strategy that aligns with public health goals aimed at reducing cardiovascular
risk. Although empirical validation through laboratory experimentation is still needed, the conceptual
foundation bridges nutritional biochemistry, food science, and preventive medicine.
Keywords: Linoleic acid, watermelon seed oil, LDL cholesterol, caffeic acid, functional nutrition,

cardiovascular health.
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Bazi Yonca (Medicago sativa L.) Genotiplerinin iPBS-retrotranspozon
Markorleri ile Genetik Cesitliligin Degerlendirmesi

Meliha Feryal SARIKAYA, Muhammad Azhar NADEEM
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Yonca, diinya ¢apinda 32 milyon hektarlik kiiresel tretim alani ile diinyada en ¢ok yetistirilen yem
bitkisidir.! Ayrica biyoenerji, insan gidasi ve molekiiler tarim gibi farkli kullanim alanlari da vardir.? Bu
calismada, Turkiye'nin farkli bolgelerinden toplanan 88 adet yonca genotipi ve 6 adet ticari yonca
cesidinin genetik cesitliliginin 10 adet po  limorfik iPBS-retrotranspozon belirteci ile belirlenmesi
amaclanmistir. Calisma sonucunda 10 primerden toplam 351 polimorfik bant elde edilmis olup, 2074
ve 2075 numarali primerler 41 adet ile en fazla alel sayisini Gretmistir. Ortalama polimorfizm bilgi icerigi
(PIC) 0,31 olarak kaydedilmistir. Genetik cesitlilik indeksleri ortalama 0,32 gen c¢esitliligi (h) ve 0,49
Shannon bilgi indeksi (1) degerlerini gostermistir. Komsu birlestirme analizi tabanli kimeleme, tim
genotipi iki gruba ayirmistir. Tlrk yonca germ plazmasi, yeni ¢esitlerin dayanikhhigini ve verimliligini
artirmayl amaglayan islah programlar icin hayati 6nem tasiyan 6nemli bir genetik cesitlilik
sergilemektedir.

Anahtar Kelimeler: Yonca, genetik gesitlilik, iPBS-retrotranspozon markdorleri, bitki islahi.

Tesekkiir Béliimii: Bu calisma, Sivas Bilim ve Teknoloji Universitesi Bilimsel Arastirma Projeleri
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vy (Gama) Isinlariyla Muamelenin Bitkilerde Tuz (NaCl) Stresine Tepkisi
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Radyasyon Problemleri Enstitiisii, B. Vahabzadeh 9, AZ 1143, Bakii, Azerbaycan
guliyevanarmin.1991@gmail.com
Bilindigi lizere, glinimuzde ekolojik problemlerin arttigi bir dénemde bitkilerin gelisiminin zayiflamasi

ve hatta tamamen yok olmasi slregleri hizla devam etmektedir. Bu slireglerin artmasinda antropojen
etkilerin roll buyulktar. Ekolojik krizin siddetlendigi bir donemde, ¢evrenin stres kosullarinda bitkilerin
blyime ve gelisimi zayiflamaktadir. Abiyotik stres faktorleri, kiltir bitkilerinin gelisiminin yaklasik %30
- 35 oraninda azalmasina neden olmaktadir. Ayni zamanda insan nifusunun kitlesel sekilde artmasi,
gida Urilinlerine olan talebin de artmasina yol agmaktadir. Bu nedenle, stres kosullarinda yetisip Griin
verebilen bitki tlrlerinin gelistirilmesi uygun goérilmektedir. Diinya genelinde tarima elverisli
topraklarin yaklagik %20'si tuzlanmaya (sorlanmaya) maruz kalmistir. Tim bunlar géz o6niline
alindiginda, ekolojik agidan kirlenmis alanlarda yetisip Grin verebilen bitki tlrlerinin gelistirilmesi
temel hedeflerden biridir.>® Tuz stresinin etkisine bitkilerde ilk olarak kok hicreleri maruz kalir.
Arastirma calismasinda, y isinlariyla muamele edilmis tohumlarin tuz (NaCl) stresi kosullarindaki
gelisimi incelenmistir. y 1sinlariyla farkli dozlarda muamele edilmis bitkilerin, diislik dozlarda daha fazla
direng kazandigi belirlenmistir. Isinlanmis tohumlarin tuz stresine karsi yanit reaksiyonlarini incelemek
amaciyla, MDA ve H,0, miktarinin yani sira, antioksidan bir enzim olan katalaz enziminin aktivitesi de
degerlendirilmistir. Arastirmamizin sonuglari géstermektedir ki, tohumlarin ekiminden énce 10 Gy 1sin
dozu ile muamele edilmesi durumunda, nispeten disik tuz konsantrasyonlarinda (1-10 mM)
malondialdehit, hidrojen peroksit ve katalaz miktarindaki degisim, oksidatif stresin azaldigini
gosterebilir. Tahmin ediyoruz ki, tohumlarin ekiminden énce 10 Gy i1sin dozu ile muamele edilmesi, 1-
10 mM tuz (NaCl) konsantrasyonunda bitkilerin tuzluluga karsi direncini artirabilir.?

Anahtar Kelimeler: Y (Gama) isinlanmasi, tuz stresi, MDA, H202, katalaza.
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On Solvability an Inverse Value Problem for the Boussinesq-Love Equation
with Nonlocal Integral Conditions

N. SH. ISKENDEROV?, S. I. ALLAHVERDIYEVA?

1Baku State University, Baku, Azerbaijan, 2Mingachevir State University, Mingachevir, Azerbaijan
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Let 7 >0 be some fixed number and denote by D, = {(x,t):OSxSl, 0<t ST}. Let us consider a one-

dimensional inverse problem of identifying an unknown triple of functions {u(x,t),a(t), b(t)} —for the
following Boussinesq-Love equation?

txx

u,(x,t)—au,, (x,t)— pu,(x,t)=a(t)u(x,t)+ b(t)g(x,t)+ f(x,t) (1)

with the nonlocal conditions
;

u(x,0)= J' p,(Oulx, t)+ p(x), u,(x,0)= J' p, (O, t) +w(x) (0<x<])
; ; )
Neumann boundary condition

u,0,t)=0(0<t<T), (3)

nonlocal integral condition

Iu(x,t)dx:O (0<t<T)
0 (4)

and overdetermination conditions
u(0, t)=hy(t) (0t <T), (5)
ull, t)=nh,(t) (0t <T), (6)
where @>0,8>03re  known numbers, f(t), glx.t), o(x) w(x) p(t)h()i=12) are given

sufficiently smooth functions of x€[0,1]and t <[0,T].

We introduce the following set of functions

C22(D,) = {ulx, t) :u(x,t) € C**(D,),u,, (x,t) € C(D,)}

Definition: The triple of {u(x,t),al(t), b(t)} —is said to be a classical solution to the problem (1)-(6), if
the functions U(X,t) € CZ'Z(DT), a(t)  C[0,T], b(t) e C[O, Tlsatisfies an equation (1) in the region Pr
, the condition (2) on 0], and the statements (3)-(6) on the interval [0,T]1 ordinary meaning.

We obtain existence and uniqueness theorems for the solution of the inverse problem of the

simultaneous determination of the right-hand side and the lowest coefficient.
Keywords: Inverse problem, nonlocal integral condition, classical solution.
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Mathematical Modeling of Investment Risks in the Construction
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Effective risk management is key to successful construction investments, as factors like financial

instability, contractor reliability, and legal risks can impact outcomes. This paper proposes using fuzzy
logic to assess these risks, offering a more accurate and adaptive evaluation. A fuzzy inference system
(FIS) calculates a composite risk index, improving risk predictions. Tested on projects in Azerbaijan, it
integrates expert opinions and data, aiding better decision-making, planning, and risk mitigation. Step
1: Defining Variables. Step 2: Fuzzy Logic System. A fuzzy inference system (FIS) is developed to process
these risk factors using Mamdani or Sugeno methods, producing a quantifiable output. Step 3: Risk
Assessment Using FIS. Step 1: Transform these values into fuzzy categories: Contractor reliability: 'high'
(8); Financial stability: 'medium’ (5); Legal uncertainty: 'high' (7); Step 2: Apply fuzzy logic rules to assess
the risk. In this scenario, high contractor reliability and medium financial stability result in medium risk.
However, high legal uncertainty increases the overall risk. Step 3: The fuzzy system will output an
overall risk score, either medium or high, indicating the necessity for further risk management
strategies. Step 4: Risk Forecasting Across Projects. Using the obtained data, risks for other company
projects can be calculated: Low Risk: 60% of projects (high contractor reliability, high financial stability,
low legal uncertainty); Medium Risk: 30% of projects (medium contractor reliability, medium financial
stability, medium legal uncertainty); High Risk: 10% of projects (low contractor reliability, high legal
uncertainty). Using fuzzy logic for investment risk modeling in construction improves accuracy and
flexibility in risk assessments. Unlike traditional methods, it combines expert judgment with
guantitative analysis, providing a deeper understanding of potential risks. This approach enhances
project management and reduces financial losses.

Keywords: Fuzzy logic, risk management, construction investment, project risk assessment,
uncertainty modeling.
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Agirlikh Standart Olmayan Banach Uzaylarinda Harmonik Fonksiyonlarin
Yapisal Analizi
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Yildiz Teknik Universitesi, Fen-Edebiyat Fakiiltesi, Matematik Béliimii, Istanbul, Tiirkiye
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Bu calisma, agirlik yapisina sahip standart olmayan Banach fonksiyon uzaylarinda tanimli harmonik
fonksiyonlarin norm surekliligi ve sinir deger davranislarini incelemektedir. Mucenhoupt sinifina ait
agirlik fonksiyonlari ve yeniden diizenleme altinda degismeyen norm yapilari cercevesinde bu
fonksiyonlarin analitik 6zellikleri arastirilmistir. Poisson cekirdegi, Hilbert donisimi ve Boyd indisleri
gibi klasik analitik aracglar yardimiyla, Hardy tipi uzaylarda tanimli bazi singtiler integral
operatorlerinin sinirhhgr analiz edilmistir. Operatoérlerin norm sirekliligi ve fonksiyonel yapilarla
etkilesimleri, Boyd indisleri araciligiyla karakterize edilmistir. Elde edilen bulgular, agirlikli fonksiyon
uzaylarinda tanimli sinirli operatoérlerin yapisini ortaya koymakta ve potansiyel teorisi ile sinir deger
problemleri gibi alanlarda teorik katkilar sunmaktadir.
Anahtar Kelimeler: Harmonik fonksiyonlar, agirlikli Banach uzaylari, boyd indisi, Hardy uzaylari,

operator teorisi.
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Structural Properties of the h,(X) Class of X-Valued Harmonic Functions
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3Department of Non-harmonic Analysis, Institute of Mathematics and Mechanics, The
Ministry of Science and Education of the Republic of Azerbaijan, Baku, Azerbaijan
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In this work, we study the class h,(X) of X-valued harmonic functions defined on the unit disc, where X
is @ UMD space and 1 < p < o=. The space is constructed using X-valued trigonometric series in the
Bochner space Ly([-m, m); X), and the t-basis property of the exponential system is established. This
structure provides the foundation for analysing boundary value problems, particularly the Laplace
equation with directional derivative conditions. It is proved the Fredholmness of this problem.
Additionally, harmonic and analytic X-valued function spaces are examined, including their relationship
through generalized Cauchy-Riemann equations derived from a *-involution on X. A vector-valued
version of Fatou’s theorem is also established. The study introduces derivative-based subspaces of
ho(X), and the index of associated boundary value problems is computed™*.
Keywords: X-valued harmonic functions, Noether, Fredholm, Bochner space.
Acknowledgement: This research was supported by Scientific Research Project Coordination Unit of

Yildiz Technical University (Project ID:6700 Project Code: FBA-2025-6700).
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Exact Solutions of the Time fractional Benney-Luke Equation and the Second
Order Benjamin-Ono Equation
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In this study, we obtain the exact solutions of the time-fractional non-linear Benney-Luke equation and
the second order Benjamin-Ono equation, which are difficult to solve analytically by converting them
into ordinary differential equations using a conformable derivative transformation and the exponential
function method. This method helps us examine the behavior of the solutions and understand the
effects of different parameter values on them. We also present graphical illustrations of some
solutions for different values of the parameters in our study.
Keywords: Benney-Luke equation, Benjamin-Ono equation, exponential method, conformable
derivative, exact solutions.
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Lipschitz Stability Analysis of Nonlinear Set-Valued Differential
Equations with Initial Time Differences
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In this paper, we examine the connection between an unperturbed set-valued differential system and
a perturbed one, where the systems differ in both initial conditions and initial times. By applying the
variation of parameters method, we derive integral representations of solutions and establish Lipschitz
stability criteria for nonlinear set-valued differential systems. A comparison is also made between
general stability and Lipschitz stability to emphasize their differences. The theoretical background and
criteria are inspired by earlier contributions on initial time difference stability and Lyapunov-based
analysis'3.

Keywords: Lipschitz stability, variation of parameters, set-valued differential equations, perturbations,
initial time difference.
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Orlicz-Sobolev Uzaylarinda Yerel Olmayan Bir Problemin Giiglui Cozulebilirligi
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Bu calismada sinirsiz bir bolgede Laplace denklemi icin yerel olmayan bir problem ele alinmis ve bu
problem icin gicli ¢6ziim kavrami tanimlanmistir. Spektral problemin kok fonksiyonlar sisteminin
Orlicz uzayi igin bir baz olusturmasindan yararlanilmistir. Simetrik uzaylar igin Boyd indeksleri kavrami
kullanilarak spektral yéntem uygulanmis ve Orlicz normu tarafindan tanimlanan Sobolev uzaylarinda
problemin giicli ¢ozilebilirligi gdsterilmistir. Bu calismada ilk kez Orlicz-Sobolev uzaylarinda ¢6ziimin
varhgi ve tekligi ortaya konmustur. Orlicz-Sobolev uzaylarinda problemi ¢c6zmek, daha genel bir yapiya
sahip olan simetrik Sobolev uzaylarina ¢6ziimiin genellestirilmesinin 6nind agacaktir.

Anahtar Kelimeler: Orlicz-Sobolev uzaylari, Laplace denklemi, yerel olmayan problem, gli¢li ¢ozim.
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Ulke iginde Karayolu ile Yiik Tasimaciligi
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Makalede karayoluyla esya tasimaciligi anlatiimaktadir. Ulkemizde gerceklestirilen hizli yapilasma,
nifus artisi, bolgelerimizin gelismesi Ulke iginde yuk tasimaciligi hizmetlerine olan ihtiyaci
artirmaktadir. Yk tasimaciiginda tasimacilik mevzuatlarina uymanin yani sira, mdsterinin
gereksinimlerini karsilamak, beklentilerini karsilamak ve onlari memnun etmek de ¢ok dnemlidir.
Ancak, rekabet ortaminda yiik tasimaciligi faaliyetinde bulunan girisimci veya isletmelerin (kamu veya
ozel) tim bu gereklilikleri yerine getirmenin yani sira, kullandiklari araglarin teknik isleyisini de
denetlemeleri gerektigi unutulmamalidir. Ayni zamanda araci kullanan stiriictiniin, gidilecek yere gore
calisma programi da dikkate alinmalidir.

Yikin cinsine, minimum maliyetle tasinacak araca, yikin parametrelerinin dogru bir sekilde
incelenmesi, acil olup olmadigi vb. bilgilerin kayit altina alinmasi ve tim bunlar géz 6ninde
bulundurularak uygun aracin belirlenmesi gerekmektedir. Acil kargolarin 6zel sartlarda tasinabilmesi
esastir. Tasinma islemi yapilmadan once, gerekli degerlendirmenin yapilabilmesi icin adreste 6nceden
inceleme yapilmali ve buna gore degerlendirme yapilmalidir. Tiriine gore kargo paketlemesi ve
gerekirse iscilik hizmeti de sunulmalidir. Degerlendirme sirasinda tim bunlarin dikkate alindiginin
misteriye bildirilmesi gerekmektedir. Bu ve bunun gibi bircok parametrenin tek merkezden erisilebilir
ve yonetilebilir olmasini saglayacak bir yiik bilgi ydnetim programinin gelistirilmesi 6nerilmektedir.

Anahtar Kelimeler: Yik siniflandirmasi, tasima sireci, lojistik yazilimi, tasiyici firma, GPS izleme.
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Amorf malzemeler, uzun menzilli atomik diizen eksikligi ile karakterize edilir ve benzersiz fiziksel ve
mekanik 6zelliklerinden dolayi kristal muadillerine kiyasla umut verici alternatifler olarak kabul edilir.
Fe-Si-C amorf serit numunelerinin arastiriimasi, yumusak manyetik 6zellikleri, enerji verimliligi ve
miihendislik malzemeleri olarak gesitli kosullardaki potansiyel uygulamalari hakkinda 6nemli bilimsel
bilgiler saglar®. Bu seritlerin karakteristik manyetik dzellikleri arasinda diisiik koersif kuvvet, yiiksek
doyum manyetizasyonu, diisiik enerji kaybi vb. bulunur?. Fe-Si-C amorf seritlerinin manyetik ézellikleri,
elektrik motorlarinda, transformatorlerde ve yiiksek verimlilik gerektiren cihazlarda kullanimlari igin
cazip hale getirir. Goreceli olarak yiiksek Curie sicakliklari — manyetik 6zelliklerini genis bir sicaklik
araliginda koruma yetenegi — calisma sicakliklarinin 6nemli 6lclide dalgalandigl uygulamalara uygun
olmalarini saglar.

Arastirmalar, Fe-Si-C amorf serit numunelerinin karbon ve silikon iceriklerini ayarlayarak manyetik
ozelliklerin yapay olarak ayarlanabilecegini gostermistir. Bu uygulama, Ozel alanlar icin manyetik
malzemelerin gelistiriimesinde benzersiz firsatlar sunar.

Arastirmanin temel amaci, bu amorf seritlerin manyetik 6zelliklerinin sicaklik kararhhigr ve enerji
verimliligi hakkinda kristal Fe-Si muadilleriyle karsilastirildiginda daha kapsamli bilimsel veri
saglamaktir. Gelecek arastirma yonleri olarak, bu seritlerin islenme teknolojisinin simiile edilmesi ve
yeni 6rneklerin olusturulmasi kapsaminda galismalarin derinlestiriimesi 6nerilmektedir.

Anahtar Kelimeler: Fe-Si-C amorf serit, enerji verimliligi, elektrik miuhendisligi malzemeleri.

Tesekkiir Bolimii: Bu ¢alisma, Azerbaycan Bilim Fonu'nun (Azarbaycan Elm Fondu) mali destegiyle
gergeklestirilmistir. Hibe No: AEF-MQM-QA-2-2023-3(45)-05/01/1-M-01.
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We study the basis property of the trigonometric system T = {cos(nx), xsin((n + 1)x)},en in the
Morrey space L, 3(0,27), focusing on its application to a degenerate elliptic boundary value problem
for m = —2. Morrey spaces are suitable for studying regularity in partial differential equations'2.
Motivated by the application of basis systems to such problems?, we consider a separable subspace

Zp‘,l(O,Zn) in which C5°(0,21) is dense.

We construct the system

ty = 1,t} = cos(nx), t;; = xsin(nx),
and its biorthogonal functionals ¢+, and prove that the system is minimal and complete in ZM(O,Zn).
Consequently, we obtain that the system T forms a basis in non-separable Banach space L), ; (0,2m).
The system T has also the Riesz Property.

Keywords: Morrey space, Riesz basis, trigonometric system, degenerate elliptic equation.
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Electron Screening Meets Space: D+D Fusion-Driven Propulsion Systems
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Material enhanced electron screening in Deuterium+Deuterium fusion reactions® has the potential to
reduce the effective Coulomb barrier, significantly increasing fusion rates at low energies. This effect,
observed in metallic lattices?, may open a novel route toward compact nuclear micro propulsion
systems for miniaturized spacecraft. In this study, we explore how the choice of deuterated target
materials especially those with high electron densities and structured metallic meshes could influence
reaction rates through screening induced enhancements as well as neutron suppression using unusual
materials2. We assess how such systems could generate usable thrust in space without requiring high-
energy acceleration or bulky reactors. By tailoring the fusion environment at the atomic level,
screening assisted D+D fusion may offer a clean, scalable, and isotopically safe propulsion method for
CubeSat class missions, particularly suited for long-duration or attitude control applications. By
enabling compact, fuel-efficient, and neutron-safe thrust, screening-enhanced D+D fusion systems
hold great promise for future applications in space mining operations and sustained interplanetary
travel.

Keywords: Electron screening effects, enhancement of fusion, space mining, interplanetary travel.
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We present a novel investigation of the %°Ca(p,y)*'Sc reaction, which plays a critical role in
nucleosynthesis processes in ONe novae. In particular, the low-energy resonances at Er=647 keV and
1842 keV dominate the reaction rate within the stellar temperature range 0.2<T¢<0.7. Previous direct
measurements have reported resonance strengths, but a deeper understanding of the nuclear
structure and partial widths of these resonances remains essential. In this work, we revisit the
40Ca(a,3He)*'Ca reaction at 40 MeV, for which angular distributions and spectroscopic factors have
been reported for several known and newly observed states in Sc*, including previously unreported
levels at 3.356 MeV and 3.905 MeV excitation energy!. By applying a DWBA framework? enhanced
with experimentally extracted ANCs?, we aim to determine the proton and neutron partial widths I,
for the key resonances in Sc**. Our approach allows consistent comparison of extracted widths with
those inferred from gamma-ray resonance data, offering a nuclear structure-based explanation for
their astrophysical relevance. This ANC-based method innovatively applies indirect techniques to
constrain (p,y) reaction rates and resonance properties, improving stellar model predictions®.

Keywords: DWBA analysis, ANC method, resonance widths, mirror transfer reactions.
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Contaminated or Clean? How Do Surface Conditions Shape Fusion Rates in
Deuterated and Boron Targets?
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We aim to investigate surface effects on p+Boron and Deuterium+Deuterium fusion reactions in the
different metallic environments by combining theoretical and experimental approaches below 20 KeV.
In the first phase, SRIM simulations will be used to model deuteron implantation profiles, energy loss,
and surface layer formation in metallic targets. Special attention will be given to how oxide or carbon
contaminations alter stopping powers and affect fusion yields via electron screening®?. In the second
phase, experimental measurements will be performed at the Cekmece Nuclear Research and Training
Center using deuterated metal targets under controlled conditions. The study seeks to quantify
surface-induced modifications to fusion cross sections and to optimize target preparation for
enhanced neutron, proton and alpha productions.

Keywords: D+D reactions, low energy nuclear reactions, surface effect, fusion.
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Nuclear reaction rates can increase dramatically by several orders of magnitude, which would be under
conditions found in dense and relatively cold astrophysical environments such as white dwarfs, brown
dwarfs, and giant planets2. Similar environments also occur during supernova explosions, where the
ignition conditions are essential for cosmological modeling®?.

In this study, we introduce a new theoretical framework for calculating nuclear cross sections and
reaction rates for light nuclei. This formulation incorporates not only nuclear structure effects but also
material dependencies, magnetic field strengths, and the influence of the crystal lattice in dense
metallic media?. We explore how these factors modify the reaction dynamics and present the impact
of our model on both the cross sections and reaction rates®*. This enhanced understanding may
provide valuable insights into astrophysical nucleosynthesis and open up new avenues for energy
generation using nuclear fusion reactions under solid-state or magnetically enhanced conditions®*4,

Keywords: Reaction rate, astrophysical dense matter, white dwarfs, magnetic field effects.
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The Earth's atmosphere can be divided into various layers according to the effects of gravity, density,
temperature and pressure changes. The layer that directly concerns living things is the Troposphere,
which is between 0-12 km thick.! The breathing of living things and photosynthesis events occur in this
layer. 99 percent of water vapor and various aerosols, cloud formations are also found in this layer.
Natural transport events in the atmosphere occur simply through diffusion, convection and air
currents. Air currents are determined by many reasons such as irregular sea and land formations on
the Earth's surface, regional temperature differences such as the poles and equator. In addition to air
currents, atmospheric rivers and tornadoes are also transport paths. These transport paths, which
occur seasonally, are important components of the Earth's climate formation.?® Thanks to these
transport paths, water vapor, rain, desert dust, pollen, various viruses and chemical compounds are
transported from one region to another on the Earth's surface and form the climate and life on Earth.
In recent years, the impact of global warming on these natural air transport pathways in the
atmosphere and the transportation of atmospheric pollution caused by industrialization through these
pathways have caused great concern. For this reason, scientific studies are being conducted to
determine, map and observe changes in the natural air transport pathways in the Earth's atmosphere.

Keywords: Atmospheric physics, atmospheric models, atmospheric river.
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Renormalization group (RG) theory has illuminated critical phenomena across various systems, from
discrete-spin models to continuous-spin systems with their distinctive topological transitions. While
the XY model in two dimensions established the paradigm of algebraic order through the Berezinskii-
Kosterlitz-Thouless transition?, complex spin systems with multiple degrees of freedom remain less
explored. Our study investigates the XY-Ashkin-Teller model, where each site hosts two continuously
variable XY spins coupled via two-spin and four-spin interactions. Using position-space RG with bond-
moving approximation, we identify a rich phase diagram containing multiple algebraically ordered
phases—both ferromagnetic and antiferromagnetic in nature—for both direct and composite spin
variables. Notably, these phases correspond to RG fixed surfaces rather than fixed points,
characterized by factorizable double Fourier coefficients. This continuous spectrum of critical behavior
reveals unprecedented complexity in the universality landscape of continuous-spin systems, providing
new frameworks for classifying exotic phases of matter.

Keywords: Renormalization group theory, continuous-spin systems, XY-Ashkin-Teller model, critical

phenomena, hierarchical lattices.
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Compact neutron generators offer a high-yield, portable neutron source by using D-D reactions
without radioactive isotopes or reactors with turn on/off property reducing handling risks. High
neutron flux improves precision by speeding up data acquisition and raising SNR in applications like
security, medical imaging, and industry’. We present a new generator design with three key features:
a tunable RF ion source for real-time control of energy and current; an optimized? beamline for
efficient ion extraction and focusing; and a meshed, metallic deuterated target engineered to enhance
electron screening, lowering the Coulomb barrier and boosting reaction rates®. Our design improves
control over ion-beam transport, and target performance in a compact setup. Simulations show that
electron screening significantly enhances D-D fusion. By combining accelerator physics, material
science, and nuclear engineering, this design offers a scalable solution for adjustable, high-flux neutron
generation, awaiting experimental validation. New calculations shows that new designed generator
promise more than 108 neutron/s.

Keywords: Compact neutron generator, meshed-material target, RF ion-beam optimization, electron

screening enhancement in D-D reaction, computational neutronics.
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The 8Li(a,n)"B reaction is highly interesting in both primordial nucleosynthesis scenarios, particularly
in inhomogeneous Big Bang models! and in constraining the physical conditions relevant to the r-
process?. Despite its astrophysical importance, notable discrepancies exist between inclusive and
exclusive measurements of the cross section, especially at center-of-mass energies below 3 MeV3. To
address this issue, we apply the R-matrix formalism for extracting nuclear structure of compound
systems such as '?B and for extrapolating the astrophysical S-factor to the relevant Gamow window. In
this work, we present R-matrix* calculations for the 2Li(a,n)"B reaction, providing results for both the
reaction rates and the partial S-factors. By incorporating direct reaction contributions into our model,
we are able to reproduce the experimental data from inclusive measurements with improved
consistency. We are investigating a possible new resonance in the nuclear structure of B, including
levels with known energies but uncertain spin-parity that may impact reaction rates. Our extended R-

matrix analysis aims to resolve experimental discrepancies and clarify the '?B levels.

Keywords: Big bang nucleosynthesis, inhomegenius big bang model, astrophysical r-process.
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Aktif kompozit malzemeler, piropiezo Ozellikleri sayesinde ¢cogunlukla radyo mihendisligi, elektronik
ve optoelektronik alanlarinda kullanilmaktadir. Bu malzemeler; uzay araclarinin radyasyondan
korunmasi, denizalti gérintileme, sismik ve jeolojik arastirmalar, alternatif enerji kaynaklari ile tibbi
ve biyolojik alanlar gibi uygulamalarda yer almaktadir.2? 0-3 ve 1-3 tipi piezoelektrik kompozitler, farkli
boyutlardaki seramik bicimli piezoelektrik pargaciklarin (6rnegin PZT-5H, PZT-5A) polimer matrisler ile
rastgele karistirilmasiyla elde edilir. Bu aktif matrisli kompozitler 6zel sekillerde uretilebilir ve
piezoelektrik dzelliklerini korurlar.? Hibrit piezoelektrik kompozitler (HPK), en az iki gruptan olusan
yapilardir. ilk grupta diisiik veya yiiksek yogunluklu polimerler (PE—polietilen, PVDF—poliviniliden
floriir, PP—polipropilen) ile nano boyutlu metal oksitler (BaTiOs, SiO,, TiO,) bulunur. ikinci grupta ise
yine ayni polimerler ve mikro boyutta tetragonal yapili PZT (kursun zirkon titanat) seramikleri yer alir.
Birinci gruptaki kompozitler nanokompozit, ikinci gruptakiler ise mikro piezo kompozit olarak
adlandirlir. Hibrit piezoelektrik yapi, bu iki grubun entegrasyonu sonucu elde edilir. PZT ailesindeki
bilesim cesitliliginin piezo-piro ve elektriksel malzemelerin gelisimi igin yeterli olmadigi sdylenebilir. Bu
tir malzemelerde sadece piezo-piroelektrik 6zellikler degil, ayni zamanda dielektrik sabitleri de
artmaktadir. Ancak bu durum malzemenin verimlili§ine katki saglamamaktadir. Bu nedenle piezo-
piroelektrik ve elektroseramik malzemelerin karakteristik verimliliginde kayda deger bir artis elde
edilememektedir. Bu ¢alismada, desarj plazma sistemleri ile elde edilen hibrit piezokompozitlerin ve
mikro boyutlu piezokompozitlerin elektromekanik 6zellikleri arastiriimistir. Desarj plazma sistemi ile
elde edilen hibrit yapil piezokompozitler, 5 Hz-40 kHz araligindaki akustik uygulamalarda kullanilabilir.
Uygulama alanlarina 0zel olarak sekillendirilip farkli kaliplara yerlestirilen hibrit yapil
piezokompozitler, piezo sensoérlere dontstirdlebilir.

Anahtar Kelimeler: Hibrit kompozitler, piezokompozitler, desarj plazma, nanokompozitler.
Referanslar

[1] Kerimov, M. K., Kurbanov, M. A., Mekhtili, A. A., Aliev, G. G., Sultanakhmedova, I. S., Tatardar, F.
N., Yusifova, U. V., Kulieva, G. K., and Yakhyaev, F. F. (2011). Piezoelectrics Based on a Hybrid of
Piezoelectric Matrix Nano and Microcomposites. Tech. Phys., 56, 1187-1194.

[2] Rus, G., Garcia-Sanchez, F., Sdez, A., and Gallego, R. (2010). Damage Detection in Piezoceramics

via BEM. Key Eng. Mater., 417, 381-384.

129



YTURKGres - YTU indsciences
TURAN-FUNDAMENTAL SCIENCES SYMPOSIUM
TURAN-TEMEL BILIMLER SEMPOZYUMU

Honorary Chair/Onursal Bagkan: Prof. Dr, Aziz SANCAR

Amorf Serit Uretiminde Kalite Kontrol igin Vickers Sertlik Olgiimlerinde
Standart Sapma Potansiyeli

Farhad MAMMADOV, Tebriz SAMILOV, Sedaket MUSAYEVA, Nurlan REFIYEV,
and Nurana QASIMOVA
Azerbaycan Mimarlik ve insaat Universitesi
nrafiyev@mail.ru
Vickers sertlik o6lgclimleri, amorf malzemelerin mekanik ozelliklerini degerlendirmek icin temel

yontemlerden biridir. Sertlik 6lcimlerinin standart sapmasi hesaplanarak numuneler arasindaki
degiskenlik tespit edilebilir. Dislik bir standart sapma, numunelerin ayni kosullar altinda hazirlandigini
ve benzer yapisal veya mekanik 6zelliklere sahip oldugunu gosterir. Amorf malzemelerdeki rastgele
ancak diizgiin atomik diizen, mekanik &zelliklerin birbirine yakin olmasini saglarl. Disik standart
sapma, veri degiskenliginin minimum oldugunu ve homojenligi dogrular. Ozellikle Fe-Si-C amorf
malzemelerde, dislokasyonlarin ve tane sinirlarinin olmamasi deformasyon ve asinmaya karsi
dayanikliigi artirir?.

Bu calismada, TQ-150 mikrosertlik cihazi kullanilarak 10 gf yik altinda Vickers sertlik olgimleri
gerceklestirilmistir. Her numune icin ardisik 10 6lgim yapilmis ve numuneler arasindaki homojenligi
degerlendirmek amaciyla ortalama ve standart sapma gibi istatistiksel gostergeler hesaplanmistir.
Dusuk standart sapma (<%1.5) ile, numunelerin yiilksek homojenligini dogrulanmistir.

Arastirma sonuclari, malzemenin ok ylksek Vickers sertlik degerleri, dusik standart sapma degerleri
ve homojen bir yapiya sahip oldugunu géstermistir. Bu nedenle, distik standart sapma degerleri, serit
Uretiminde sireg istikrarini degerlendirmek igin uygulanabilir. Standart sapma, amorf malzemelerde
cesitli mekanik ozelliklerin optimize edilmesinde kritik bir rol oynayabilir. Bu yaklasim, elektrik
motorlari, transformatérler ve manyetik alanlarda galisan cihazlarda kaliteyi stirdiirmek icin degerli
olabilir.

Anahtar Kelimeler: Fe-Si-C amorf serit, kalite kontrol, istatistiksel analiz.
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Metal oxide-filled polymer composites represent a significant advancement in insulation materials,
offering enhanced physical properties and novel characteristics. This study investigates the dielectric
properties of high-density polyethylene (HDPE) composites with varying concentrations of magnesium
oxide (MgO) nanoparticles, focusing on their temperature-dependent and frequency-dependent
behavior.! Composite samples were prepared by mechanically mixing HDPE with nano-MgO at
different volume fractions (0%, 10%, 20%, and 30%), followed by hydraulic pressing at 15 MPa and
130°C for 5 minutes. Dielectric measurements were conducted using a "sandwich"-type measurement
chamber and an E7-20 impedance analyser across frequencies of 25 Hz to 1 MHz and temperatures of
297-383 K. Results revealed distinct differences in dielectric constant between pure HDPE and
HDPE/nano-MgO composites. The 30% nano-MgO composite exhibited the highest dielectric constant,
showing a 45% increase compared to pure HDPE. The loss tangent showed positive correlation with
temperature, with a notable conductivity increase at 353 K in the 30% nano-MgO sample. This behavior
is attributed to enhanced ionic conductivity, polymer crystalline phase transformation, and increased
inter-particle spacing of nano-Mg0.? The study demonstrates that nano-MgO concentration
significantly influences composite dielectric properties, suggesting potential applications in advanced
insulation materials and electronic devices.
Keywords: Metal oxide-filled polymer composites, dielectric properties.
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Currently the development of nanotechnology has made it possible to grow various types of low-size
systems, such as thin films, quantum wells and others . Asymmetric quantum wells, unlike symmetric
ones, have some very interesting properties. Resistive effects in a semi-parabolic quantum well were
studied mainly in phonon scattering, but due to the difficulty of calculating the relaxation time in the
case of scattering on impurity ions, they are weakly studied 3.
This work is devoted to the study of the electrical conductivity of a two-dimensional electron gas in a
semi-parabolic quantum well with scattering of conduction electrons on impurity ions. The work
considers a semi-parabolic quantum well with potential V (z) ?,
Calculations show that the electrical conductivity of an electron gas in a semi-parabolic quantum well
increases significantly with increasing potential and with decreasing quantum well width. This growth
is due to the effect of electron localization and reduced electron scattering. The electron mobility
during scattering on impurity ions becomes an order of magnitude greater than during scattering on
phonons 2.

Keywords: Electrical conductivity, two-dimensional electron gas, semi-parabolic quantum well.
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The semiconductor crystals TIGaTe; belong to the class of compounds from group A3B3C.5, crystallizing
in the tetragonal space group Dan!8. The presence of a gap in the density of states, as well as the highly
anisotropic chain-like structure in crystals of this class, suggests the possibility of peculiarities in the
mechanism of electrical conductivity®.

The temperature dependence of the electrical conductivity of the chain-like semiconductor crystal
TIGaTe2 was studied along both the chains and perpendicular to them. It was shown that in the region
of the activation mechanism of conductivity, the anisotropy coefficient K,: it becomes > 1 (a value of
Ks = 1 indicates no anisotropy), increases with temperature, and at 250 K reaches a value of
approximately 4, which is higher than the anisotropy coefficient 1/ Ko= 3.3 at low temperatures.

This work presents the results of studies on the influence of gamma radiation on the electrical
conductivity of TIGaTe; single crystals.

The experimental results show that induced radiation defects lead to the formation of impurity energy
levels in the forbidden band of the crystal. The thermal filling of these levels occurs at a lower
temperature compared to the unirradiated compound. This temperature range is also characterized
by the thermal filling of trap centers, and localized charged impurities become neutral. Defects of
ionization type (charged defects) play a dominant role in these processes, which arise as a result of
gamma irradiation. In our opinion, the most likely mechanism for forming radiation defects in TIGaTe>
is the repeated ionization of the anionic sublattice.

Analyzing the obtained data, it can be concluded that gamma irradiation expands the temperature
range for the existence of the thermally activated conductivity component. It is also shown that the
temperature for the thermal filling of trap centers shifts toward lower temperatures.

Keywords: Semiconductor, radiation, trap center.
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Role of the P,'* State in Ferromagnetism and Topology of MnBi;Tes
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MnBi,Tes and its layered derivatives exhibit tunable magnetic and topological behaviors, where
interlayer spacing? and MnBi,Tes/Bi,Tesratios govern antiferromagnetic (AFM) and ferromagnetic
(FM) orderings®*>,

This study identifies the P,'* state as pivotal in driving FM behavior and enabling non-trivial topology.
Atight-binding model, as shown in prior studies®’, reveals that the M, /Mg ratio critically controls band
inversion and quantum anomalous Hall (QAH) states. At a ratio of 1, band inversion occurs, but even
2-3% deviations yield trivial phases. The P,!* state enhances spin-dependent band modifications,
stabilizing both FM order and topological phases. These results advance strategies for engineering
magneto-topological materials for quantum technologies.

Keywords: Ferromagnetism, topological properties, MnBi,Tes, Tight-Binding Hamiltonian.
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Yapay Zeka Destekli Molekiiler Sistemlerin Kuantum Simiilasyonu:
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Bu c¢alisma, vyapay zeka tabanh kuantum algoritmalarinin  molekiler sistemlerin enerji
hesaplamalarindaki potansiyelini arastiriyor. H, molekiliiniin temel enerji seviyesini bulmak igin Qiskit
ve OpenFermion kiitiiphanelerini kullanarak Varyasyonel Kuantum Ozdeger Coziicii (VQE) algoritmasi
uygulandi. Farkh optimizasyon yontemleri olan COBYLA, SLSQP ve SPSA ile similasyonlar yapildi ve bu
sonuclar klasik Hartree-Fock yéntemiyle karsilastirildi.* Elde edilen verilere dayanarak hata analizi
yapildi; kuantum similasyonlarinin molekiler kimyada nasil fayda sagladigi ve kisitlamalari tartisildi.
Calisma, kuantum ve yapay zeka teknolojilerinin molekiiler modelleme konusundaki Gnemini
vurgulamaktadir.

Anahtar Kelimeler: Kuantum simtlasyonu, yapay zeka, VQE, molekiler sistemler, qgiskit.
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In this paper, industrial boilers in a petrochemical industry of Skikda (Algeria) are used as the research
object. The aim of this work is based on the study of the efficiency of chemical treatments by chemical
analysis (pH, TAC), and the study of the influence of these different parameters on the corrosion
behavior of C-1026 carbon steel used in combustion chamber tubes in an industrial high pressure
boiler?, using stationary electrochemical methods (free potential: E-t, polarization curves: E-i, the Tafel
rights and the R;). The results obtained, shows that C-1026 carbon steel has good behavior in steam
water and feed water. The pH values are clearly basic and almost stable, boiler water TAC values are
quite high?3. The treatment of the feed water and the boiler water with inhibitors has reduced the
values of the corrosion current density (icorr) and there is a remarkable displacement of the corrosion
potential (Ecorr) to higher values.

Keywords: Carbon steel, corrosion, feed water, boiler water.
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The study of corrosion inhibition of C-1026 carbon steel in demineralized water by morpholine
was carried out using different techniques: stationary electrochemical methods (free potential: E-t,
polarization curves: E-i, the Tafel rights and the Rp) and non-stationary electrochemical methods (EIS)*.
The results obtained show that the addition of morpholine to our medium considerably slows down
the corrosion process, this has been confirmed by the noble values of the corrosion potential (Ecor)
and the low values of the corrosion current (icorr)?.

The immersion time only decreases the inhibitory efficiency. The inhibitory action of our organic
compound is related to the formation (by adsorption) of a more or less continuous barrier, but of finite
thickness, which prevents access of the solution to the metal. The characterization of the surface was
carried out using an optical microscope®.

Keywords: Carbon steel, demineralized water, corrosion, inhibition.
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Synthesis and Photopolymerization of Imidazole-based Photoinitiator
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Photo curing technology, as an environment-friendly technology, has been widely applied to chemical,
machinery, electronics, light industry, communications, and other industries. The most important
component of photo curing systems is photoinitiator, which can absorb UV light and therefore
generate active species, leading to the photopolymerization of unsaturated monomers or resins. Most
research has focused on type 1 initiators that undergo a-cleavage upon excitation and produce two
radicals. In type 2 photoinitiators, triplet excited states react with hydrogen donors to form an initiator
radical’ . Imidazoles and their scaffold are an extraordinarily essential class of nitrogen bearing azole
heterocyclic compounds. They have different place in wide area of organic synthesis, which can be
utilized in a variety of applications in diverse fields including agriculture, medicine, polymer and various
industries?.

In the presented study, imidazole based 2-(1H-imidazol-1-yl)-1-(naphthalen-2-yl) ethan-1-one (IPY)
was synthesized and characterized as a new photoinitiator in the light of a-amino acetonaphthone
derivatives. The influence of IPY concentration and the addition of the co-initiator N-
methyldiethanolamine (MDEA) on methyl methacrylate (MMA) polymerization were also investigated.

Keywords: Photopolymerization, photoinitiator, imidazole.
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Comparative Study of the Performance of Activated Carbon Obtained By
Activation and Carbonization of Adsorbent Material Obtained From Avocado
Peel with Different Chemicals in Removing Textile Dyes
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Basic Yellow 28 (BY28) is a cationic dye with high water solubility and is one of the persistent pollutants
frequently encountered in textile industry wastewater. Due to its cationic nature, it cannot be
effectively removed by conventional treatment methods, leading to increased environmental
pollution.” In this study, the adsorption method was employed for the removal of BY28 from aqueous
solutions, utilizing waste avocado peel biomass as a low-cost and sustainable solution.

In addition to raw avocado peels, various types of activated carbon produced by chemical activation
and carbonization processes were also used in comparative experiments. The porous structure and
high surface area of activated carbon enhance the adsorption efficiency by allowing BY28 molecules
to effectively adhere to the surface.? Experimental results showed that both raw biomass and
chemically activated carbons exhibited varying performances in BY28 removal, with some of them
identified as among the most effective adsorbents.

Avocado peels, classified as agricultural waste, are targeted to be used as environmentally friendly
adsorbent alternatives. In this context, the study aims to provide sustainable solutions for the
treatment of textile wastewater, offering both economic and ecological benefits.

Keywords: Basic Yellow 28, adsorption, activated carbon, textile wastewater, sustainable treatment.
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Nowadays, the treatment of textile wastewater has become increasingly important due to growing
concerns about environmental pollution. Toxic dyes such as Basic Yellow 28 and Basic Blue 3 pose
serious risks to ecosystems and human health. This study aims to treat synthetic textile wastewater
containing both dyes simultaneously using an electrochemical method. The electrochemical approach
offers advantages such as low energy consumption, high efficiency, and sustainability.! Using pure
aluminum and graphite electrodes, direct current was applied to initiate the treatment. Treatment
efficiency was determined via UV-spectrophotometry,> while parameters like pH and conductivity
were monitored. This study aims to contribute to the literature by simultaneously removing two toxic
dyes using an environmentally friendly and innovative technique3.

Keywords: Basic Yellow 28, Basic Blue 3, electrochemical method, wastewater treatment.
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Liquid crystals are an intermediate phase between liquid and solid states, exhibiting fluidity like liquids
while maintaining a certain degree of order and directed physical properties like solids. Calamitic liquid
crystals are the most prominent and extensively studied class of LC!, and these structures with
aromatic ring-based cores and various terminal groups, have a structural stability through molecular
interactions ensured by their polar end groups. When chiral units are introduced into the calamitic
molecular structure, the resulting chiral liquid crystals exhibit strong optical properties and high
sensitivity to environmental stimuli, making them highly suitable for applications in display
technologies and sensors?3. In this study, the synthesis of a novel liquid crystal molecule based on
cyanobiphenyl core and carrying an (S)-2-n-dodecyloxypropoxy chiral terminal chain was successfully
carried out. The molecular structure was characterized by spectroscopic techniques such as FTIR, 'H-
NMR, *C-NMR and HR-MS. Liquid crystal properties and thermal characteristics were investigated by
using polarized optic microscope (POM) and differential scanning calorimeter (DSC). The new molecule
exhibited an enantiotropic SmA mesophase (SmA) characterized by a fan-shaped texture in a wide
temperature range.
Keywords: Liquid crystals, molecular chirality, (S)-2-n-dodecyloxypropyl chain.
Acknowledgement: This work was supported by TUBITAK 2209-A Research Project Support Program
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Latent heat storage technology, which offers an important solution for the sustainable use of energy,
has been met with increasing interest in recent years and stands out as one of the promising methods
in the field of energy storage. In this context, phase change materials (PCMs) are preferred in many
thermal energy applications due to their high energy storage properties in a narrow temperature
range.!

Herein, composite phase change material (PCM) films were prepared via a photo-initiated, oil-in-oil
(o/0) emulsion templating approach. SiO, nanoparticle loaded o/o emulsions were prepared by
dispersing HD in a continuous monomer phase. The amount of nanoparticle loading was varied to
investigate the influence of nanoparticles on the film properties and latent heat storage capacity. The
latent heat storage capacity of the obtained films was measured via DSC analysis.

Keywords: Phase change material, energy storage, photopolymerization.
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The Preparation and Mesomorphic Investigation of Binary Mixture of a New
Chiral Rod-Like Molecule and Benzoic acid Derivative
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Liquid crystals exhibit characteristics between a conventional liquid and a solid crystal. The molecular
segments of liquid crystals such as a rigid core, linking groups, terminal groups and lateral substituents
play a critical role in determining their phase transition temperatures and thermal stability. Chiral
liquid crystals have wide technological applications due to their mesomorphic and electro-optic
properties.! The role of hydrogen-bonding interactions in the formation and/or stabilization of liquid
crystalline phases as well as their stimulus-responsive capability have a significant interest by
reserachers.?In this study, firstly the synthesis, structural and mesomorphic characterization of a new
benzoate based calamitic molecule with an ester linkage group containing (S)-2-(dodecyloxy)propyloxy
group at one of the end positions and a 6-(hydroxyhexyl)oxy chain at the other end were carried out.
The new rod-like molecule was characterized by FTIR, *H-NMR, *C-NMR, and HR-MS spectroscopic
methods and the obtained mesomorphic data from polarized optic microscope (POM) and differential
scanning calorimeter (DSC) showed that it is non-mesogenic. The occurrence of crystal behavior is
thought to be due to the increased order due to the effect of intermolecular hydrogen bonds between
the hydroxyl groups at terminals. In the second step of the study, an binary mixture of the rod-like
molecule with mesogenic 4-(hexyloxy)benzoic acid was prepared in order to restruct the molecular
order and investigate the effect of intermolecular hydrogen bonding on inducing the liquid crystal
phase. The mixture was characterized FTIR and *H-NMR, the mesogenic properties were determined
by POM and DSC.

Keywords: Liquid crystals, hydrogen bonding, binary mixture.
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The environmental and economic consequences of dependence on petroleum-based resources have
promoted the use of renewable raw materials in polymer industry. In this context, the use of bio-based
monomers has emerged as a key research focus in the advancement of sustainable polymer systems?.
Terpenes, which are among the naturally occurring organic molecules, exhibit chemical reactivity
owing to their isoprene-derived structure and abundance of their functional groups. In this regard, d-
limonene and B-myrcene, which are belong to terpene familiy, have potential of participating in
polymerization reactions, due to the presence of multiple double bonds®. Accordingly, terpenes are
considered promising monomer candidates for the synthesis of sustainable polymers?.

Herein, macroporous thermoset polymers were prepared through the crosslinking of high internal
phase emulsion (HIPE) templates consisting of B-myrcene and d-limonene in the continuous emulsion
phase. To achieve a cross-linked material 1,6-hexanediol diacrylate (1,6-HDDA) was used as
crosslinking comonomer. The morphological and mechanical properties of the obtained polymers were
investigated in detail depending on the monomer composition. It was revealed that the ratio of d-
limonen and B-myrcene in the continuous emulsion phase plays a critical role to obtain highly open-
porous polymers. Moreoever, mechanical strength was also found to be varied due to terpene ratio.

Keywords: Terpene, B-myrcene, limonene, macroporous polymer.
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Phase change materials (PCMs) are chemical substances that are capable of storing thermal energy as
latent heat during the melting-crystallization phase change period.! PCMs can be used in many areas,
which require thermal management depending on their phase transition temperatures and thermal
energy storage capacity. In recent years, composite forms of PCMs are preferred instead of their direct
use due to the drawbacks of them such as leakage and low heat conduction. 2

In this study, a capric acid based shape-stabilized composite PCM was prepared and characterized.
Capric acid (CHs(CH;)sCOOH) is a saturated fatty acid, which is one of the promising organic type of
PCMs for low-temperature energy storage applications. The composite PCM was prepared with
gamma-alumina enhanced kaolinite support matrix by the solvent assisted vacuum impregnation
process. The characterization of composite PCM was performed by differential scanning calorimetry
(DSC), Fourier transform infrared spectroscopy (FT-IR) and Scanning Electron Microscopy (SEM)
analyses. It was anticipated that the composite PCM has a significant potential for low-temperature
energy storage applications with thanks to its melting temperature as 31.0 °C and melting enthalpy as
53.41/g.

Keywords: Phase change material, capric acid, thermal energy storage.
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Photopolymerization is an important industrial process that is frequently used in many fields such as
inks, coatings, adhesives, contact lenses, biomaterials, etc. due to its various advantages. The most
important component of the photopolymerization process is the photoinitiator, which initiates
polymerization by absorbing light. Photoinitiators are classified as type I, type Il and one component
type Il depending on the initiation mechanism. Type Il photoinitiator require the use of lower energy
light sources than type | photoinitiators as they exhibit absorption properties at longer wavelengths
and this behavior reduces the cost of the processes. Thioxanthone (TX) and its derivatives are examples
of type Il photoinitiators. They are interesting in photochemistry because they have high
photoinitiation efficiency and absorb most strongly in the 380-420 nm UV-Visible range. In recent
years, a lot of research has been done to synthesize photoinitiators operating in the visible region on
the spectrum. This is because cheap and safe for health®. The use of nitrogen-containing heterocyclic
compounds is important for the development of clinically bioactive compounds. The pyrazole ring is
one of these heterocyclic compounds it exhibit a wide range of pharmacological effects. The
prevention of bacterial buildup on biomedical materials depends on the surface properties of the
materials. It is very important develop antibacterial coatings to prevent bacteria from spreading.
Combining antibacterial polymers and coatings has been shown to be an effective way to fight bacterial
pathogens?.

The aim of the study focuses on the synthesis and characterization of thioxanthone-based
photoinitator with antibacterial activity.

Keywords: Photoinitiator, thioxanthone, pyrazole, antibacterial.
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The Republic of Azerbaijan joined international efforts to mitigate the negative impacts of global

climate change by ratifying the UN Framework Convention on Climate Change in 1995, the Kyoto
Protocol to the Convention in 2000, and the Paris Agreement in 2016. Azerbaijan, with a population of
approximately 10 million, accounts for only 0.15% of global greenhouse gas emissions?.

Azerbaijan is determined to become a leading country in the field of renewable energy and is using its
rich wind and solar potential to this end. It is also a crucial component of the country's plan to reduce
greenhouse gas emissions by 40% by 20502. It is necessary to develop projects to reduce greenhouse
gas emissions in Azerbaijan in the following areas: energy, industry, agriculture, land use and forestry,
and waste management are priority sectors. The assessment of the project's impact on Sustainable
Development is carried out according to the following 4 criteria: social criteria, economic criteria,
environmental criteria and influencing policy in relevant areas**. The assessment is made using numbers
between -1 and +1, taking into account positive and negative effects. Calculations should be made based on
the corresponding impact values, with score values ranging between -1 and +1 for each project under
consideration. The calculations should be continued in accordance with the National Criteria system and
concluded with a result indicating the impact of the Project under consideration on the Sustainable
Development of the Country. If the result obtained is positive, the Project under consideration has a positive
impact on the Sustainable Development of the Country and can be implemented as a Clean Development
Mechanism project.

Keywords: Greenhouse gas emissions, renewable energy, industry, sustainable development.
References

[1] Fourth National Communication to the United Nations Framework Convention on Climate Change
Republic of Azerbaijan, https://unfccc.int/sites/default/files/resource/FNC%20report.pdf.

[2] https://eco.gov.az/az/nazirlik/xeber?newsID=20466.

[3] How-to Guide: National Institutional Frameworks for the Kyoto Protocol Flexible Mechanisms in
Eastern Europe and the Commonwealth of Independent States, UNDP, 2006.

[4] Albert Zweering, Proposed Method for Sustainability Assessment of CDM Projects, 2005.

148



YTURKGres - YTU indsciences
TURAN-FUNDAMENTAL SCIENCES SYMPOSIUM
TURAN-TEMEL BILIMLER SEMPOZYUMU

Honorary Chair/Onursal Bagkan: Prof. Dr, Aziz SANCAR

Improving Flame Resistance and Polymer Compatibility of Ethylene
Propylene-Diene Rubber (SKEPT-60) Through Polyvinyl (PVX) Modification

Fariz Ali Al\/IiRLil, ibrahim Gumbat MOVLAYEV?, Rana Faig KHANKSH]YEVAZ,
and Aynur Fazil MAMMADOVA 1

1 Azerbaijan State Oil and Industry University, Baku, Azerbaijan
2 Institute of Radiation Problems, Baku, Azerbaijan

aynur.memmedova@asoiu.edu.az
This study aims to enhance the flame resistance and compatibility of ethylene-propylene-diene rubber
(SKEPT-60) with other polymers by modifying it with polyvinyl (PVX) at different ratios. SKEPT-60, an
unsaturated copolymer with high ozone and temperature resistance (Mooney viscosity: 60 Pa:s,
dicyclopentadiene content:1.8%), exhibits poor flammability resistance and limited polymer
compatibility. To address these drawbacks, SKEPT-60 was mechanically blended with PVX at 40-50°C
for 3—4 minutes, forming binary (SKEPT-60/PVX) systems.
The rheological properties of these blends were investigated under varying loads (11.75, 20.85, 26.10,
32.60 kg) and temperatures®?. Results indicated that the optimal PVX content for improved
performance was 2—4 phr (parts per hundred rubber)®. Further validation involved preparing filled
composite materials based on SKEPT-60/PVX blends, which were vulcanized at 155°C for 25 minutes.
The modified composites exhibited significant enhancements in flame resistance, polymer
compatibility, tensile strength, metal adhesion, tear resistance, fatigue durability, and aging
coefficients compared to unmodified SKEPT-60.
Keywords: Ethylene-propylene-diene rubber (EPDM), polyvinyl modification, flame resistance,
polymer compatibility, rheological properties.
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Atmospheric corrosion remains a critical issue in countries with advanced oil and gas industries,

particularly exacerbated by growing anthropogenic pollution®. One of the effective preventive
strategies is the use of conservation fluids with corrosion-inhibitive components. In this study, reagents
based on natural petroleum acids (NPAs) and ethylenediamine were synthesized, including
amidoamine derivatives and their complexes with transition metal salts (Mn, Fe, Zn, Ni). These
reagents were incorporated into T-46 oil distillate both individually and as composite mixtures to
formulate protective conservation fluids?.

The synthesized conservation fluids were evaluated under accelerated corrosion conditions in
humidity chambers, marine water, and 0.001% sulfuric acid solution. The corrosion resistance period
of steel-3 samples ranged up to 308 days, depending on the composition and concentration of the
additive3. Notably, the complex of amidoamine with the iron salt of NPAs demonstrated the longest
protective effect (up to 270 days in humidity chambers), while also offering superior performance in
marine and acidic environments. Given the economic advantage and availability of iron salts compared
to other metal counterparts, this composition is considered a promising candidate for practical
applications in atmospheric corrosion protection.

Keywords: Corrosion inhibitors, amidoamine, ethylenediamine, natural petroleum acids, conservation
fluids.

References

[1] Afandiyeva, L., Abbasov, V. M., Aliyeva, L. |., Ahmadbayova S., Azizbeyli, E., and Ahmed, H. M. E.
(2018). Investigation of Organic Complexes of Imidazolines Based on Synthetic Oxy- and Petroleum
Acids as Corrosion Inhibitors. Iranian Journal of Chemistry & Chemical Engineering, 37(2), 137-144.

[2] Kosmyna, M., Nosachova, Y., and Shabliy, T. (2024). Evaluation of the Efficiency of Inhibitor
Protection of Metal Surfaces in Aggressive Water and Oil Environments. Visnyk NTUU KPI, Chemical
Engineering, Ecology and Resource Saving, 4, 26 December.

[3] Research of Conservation Liquids Made on The Basis of Residual Fatty Acids, Nitro Compounds and
Additives Based on Derivatives of Natural Petroleum Acids. (2023). Azerbaijan Journal of Chemical

News, 2, 98-105.

150



YTURKGres - YTU ndsciences
TURAN-FUNDAMENTAL SCIENCES SYMPOSIUM
TURAN-TEMEL BILIMLER SEMPOZYUMU

Honorary Chair/Onursal Bagkan: Prof. Dr, Aziz SANCAR

Chitosan-Tannin Based Flocculant for Heavy Metal (Ni?**, Cu?*, and Zn%*)
Removal from Industrial Wastewater: Investigating the Influence of pH,

Reaction Time, and Stirring Speed
Sara HASANOVA!?, Rana KHANKISHIYEVA?2
LAzerbaijan University of Architecture and Construction, Baku, Azerbaijan
2Institute of Radiation Problems, Baku, Azerbaijan
hasanova.sara@azmiu.edu.az
The removal of heavy metal ions from wastewater is a great importance for environmental cleanliness

and human health. Wastewater discharged from various sources, such as industry, agriculture, and
municipalities, contains a large amount of organic and inorganic pollutants, which causes serious
consequences for the ecosystem as a wholel. There is a growing need for a treatment method that is
not only effective but also eco-friendly and cost-efficient. While natural coagulants have been widely
researched for water treatment, the potential of chitosan modified with tannins as a natural coagulant
is still not fully explored. This study investigates the removal of Cu?*, Zn?*, and Ni** from industrial
wastewater using a chitosan-based composite flocculant derived from tannins extracted from
pomegranate peel. The study looks into various factors that influence the removal process, such as
solution pH, adsorbent dosage, initial metal concentration, temperature, and contact time, and
discusses how each of these factors affects the performance of the flocculant. Tannins were extracted
by drying and grinding pomegranate peels into an 80-mesh powder, followed by Soxhlet extraction
using 80% methanol®. Their presence was confirmed through a colorimetric ferric chloride test.
Chitosan and tannins were combined under controlled conditions, followed by crosslinking with
glutaraldehyde. The resulting composite was filtered, washed, and dried. The material demonstrated
potential for heavy metal removal, offering a sustainable approach to wastewater treatment. Synthesis
of bioflocculant significantly improved key water parameters, including pH and turbidity. The removal
efficiencies achieved were up to 90% for Cu?*, 75% for Zn%*, and 70% for Ni?*. The addition of the
flocculant, along with proper pH adjustment, has improved the efficiency of the metal removal
processes. pH was identified as a critical variable, with specific optimum values determined for
different metals. Compared to traditional methods such as chemical precipitation and conventional
coagulationflocculation processes, the pomegranate peel-chitosan flocculant offers advantages due to
its natural origin, ease of production, and simplified pH adjustment requirements.
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This article presents an advanced method for the qualitative and quantitative identification of
components in multicomponent mixtures using two densitometers and artificial intelligence (Al). The
proposed approach eliminates dependence on chromatographic operating conditions by incorporating
a standardized dual-detector system and a mathematical model for determining molecular mass. The
core equations are enhanced through regression analysis and neural network techniques, enabling
automated and high-precision identification without manual calibration.

The article introduces ChromAIl ID Pro, a dedicated software platform that integrates signal acquisition,
real-time analysis, Al-based predictions, visualizations, and report generation. The system utilizes
machine learning algorithms such as Random Forest and MLPRegressor to predict molecular weights
based on detector signals and known standard parameters. Comparative simulations demonstrate a
significant reduction in prediction error and improved reliability under variable conditions.
Experimental data and illustrative examples, including model accuracy comparisons and graphical
outputs, are provided to validate the efficiency of the method. The proposed solution is applicable to
industrial and laboratory settings where fast, accurate component identification is essential.
Keywords: Gas chromatography, densitometer, regression analysis, neural network, artificial

intelligence, molecular mass prediction, ChromAl ID Pro.
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Atmospheric corrosion refers to the gradual degradation of metals and other materials due to the

interaction with atmospheric elements through chemical or electrochemical mechanisms. It is one of
the most prevalent forms of corrosion, primarily influenced by environmental factors such as humidity,
oxygen, carbon dioxide, and airborne salt particles®3. To mitigate this issue, the application of
preservation fluids and lubricants offers a more cost-effective and practical solution. In the current
study, corrosion tests were conducted in accordance with GOST 9054-75 standards within a “Q-4”
thermo-humidity chamber, utilizing seawater and a 0.001% amidoamine-based preservation fluid
derived from vegetable fatty acids. The results aim to evaluate the effectiveness of these preservation
fluids in preventing atmospheric corrosion under controlled conditions.

Amidoamine compositions synthesized from cottonseed and sunflower fatty acids in a 1:1 molar ratio
were prepared, followed by the formulation of preservation fluids through the addition of T-30 oil
distillate. Based on the conducted tests, it can be concluded that the corrosion protection efficacy of
the preservation fluids, formulated with amidoamine and organic acids, is superior to that of the T-30
oil distillate used as a solvent, across all three tested environments on metal substrates.

The corrosion protection effectiveness of preservation fluids prepared by adding 10% and 20% of these
inhibitors to T-30 oil distillate on metal plates was observed to be 310 and 326 days, respectively, in
the "G-4" thermo-humidity chamber, 142 and 145 days in seawater, and 139 and 142 days in a 0.001%
H,S0, solution.

Keywords: Amidoamine, fatty acid, hydrochamber, corrosion protection.
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The direct nitration of the light fraction of coking distillates — composed of aromatic, olefinic, and
aliphatic hydrocarbons — presents significant technological challenges due to the similar boiling points
of its constituents and the high, non-selective reactivity of olefins. In this study, a coking light fraction,
previously characterized via sulfolane extraction to contain approximately 32% aromatics and olefins,
was subjected to nitration without prior fractionation or separation. The reactions were carried out
using 59% nitric acid in the presence of catalytic systems comprising sodium nitrite (NaNO;), N-
methylpyrrolidone (NMP), and imidazolium-based ionic liquids'2. By varying the reaction temperature
and catalyst combinations, product yields ranging from 54% to 66% were achieved. IR and NMR
analyses confirmed that nitration occurred predominantly on aromatic structures, with minimal
formation of O-NO, groups and oxidative by-products. The enhanced selectivity and non-volatile
nature of the ionic liquids simplified product separation, contributing to a more efficient and energy-
saving process. These findings demonstrate that ionic liquid-based nitration offers an effective and
scalable strategy for the direct functionalization of petroleum fractions rich in aromatics and olefins,
eliminating the need for prior separation steps?.

Keywords: Coking fraction, aromatic nitration, lonic liquids, selective catalysis, green nitration.
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In the reactions of phosphorylated a-chloro- and a-thiocyanatoacetaldehydes with a-pyridone, two
classes of heterocyclic compounds, 2-phosphoryl-oxazolo[2,3-a]pyridinium chlorides and 4-pyridyl-
substituted 2-oxothiazolidines, were synthesized. These compounds feature a rare combination of
phosphoryl, oxazolyl, and thiazolidine groups, making them promising for potential biological activity
and coordination chemistry applications?. The product structures were confirmed by NMR
spectroscopy, which revealed characteristic coupling constants and chemical shifts. The study
highlights a-pyridone as a versatile nucleophile in constructing C-phosphorylated heterocycles with
potential functional applications®.

Keywords: Phosphoryl aldehydes, a-Pyridone, oxazolo compounds, heterocycles.
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Camellia species are significant ornamental shrubs and flowering trees, valued for their economic
importance in various sectors, including medicine, food, and beverages.! The chloroplast genome is
commonly utilized in chloroplast gene expression, studies of species evolution, and genetic
transformation within the chloroplast.? Codon usage bias (CUB), which describes the non-random
preference for certain synonymous codons over others, provides valuable insights into gene function,
species evolution, and foreign gene expression.® Although CUB in chloroplast genomes of Camellia
species has not been extensively studied, this research systematically analyzed the chloroplast
genomes of three Camellia species (C. sinensis, C. nitidissima, and C. ptilophylla) to investigate the
factors influencing CUB patterns. Our findings demonstrated that the chloroplast genomes of the three
Camellia species exhibit a strong bias toward AT-rich sequences and a preference for codons ending in
A or T. Across these species, 17 high-frequency codons were consistently identified, along with 10 to
19 optimal codons. The ENC-plot, PR2-plot, neutrality plot, and correspondence analysis collectively
indicated that CUB in the three Camellia species is shaped by both natural selection and mutation
pressure, with natural selection playing a more prominent role. Comparison of codon usage
frequencies with those of four common model organisms revealed that Nicotiana tabacum and
Saccharomyces cerevisiae are suitable candidates for heterologous gene expression. Collectively, this
study elucidated the patterns of synonymous codon usage in Camellia species, offering important
insights that could facilitate future genetic engineering efforts in these plants.

Keywords: Camellia species, codon usage bias, chloroplast genome, natural selection.
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Machine translation is one of the key tasks in the field of natural language processing (NLP), actively
developing thanks to advances in mathematics and computer science. Most modern automatic
translation systems are based on rigorous mathematical models that allow formalizing linguistic
patterns, taking into account contexts, and training models on large volumes of text.

In the early stages of development, statistical methods were used, such as alighment-based models
and probabilistic frameworks, including hidden Markov models and Bayesian networks. These
methods made it possible to take into account the frequencies of words and phrases, estimate the
probability of translation, and use optimization algorithms to select the best option?.

With the development of deep learning and the growth of computing power, statistical models were
replaced by neural models based on recurrent neural networks (RNN), and then on transformers.
Architectures such as Seq2Seq? and Transformer have made it possible to model the dependency
between words in the context of the entire sentence. They actively use such mathematical concepts
as vector representations, matrix operations, attention mechanisms3, and gradient descent.

Thus, mathematical methods — be it probabilistic modeling, linear algebra, optimization, or
information theory — form the foundation of machine translation and continue to play a key role in
creating more accurate and “human-like” translation systems.

Keywords: Machine translation, neural models, mathematical models.
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The article considers the assessment of the vibration effect of the wellhead equipment compaction
system. It is shown that the theoretical and experimental development of the issue of compaction,
which has a dynamic effect on the loading of geometric norms of elasticity-hysteresis properties, has
not been reflected in very few studies. For this purpose, the effect of the geometric coefficient form
of the compactor on its dynamic properties has been studied. The regularities obtained during the
study of the effect of the geometric properties of rubbers with different compositions have been
considered. It has been determined that the form of the surface strength of the compacting element
subjected to compression should be selected mainly taking into account the stability requirements of
the structure.

Keywords: Rubber packers, dynamic loading regime, impact loading, forced vibrations.
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The fundamental particles couplings to the Higgs particles are set by their masses. This new type of
interaction is very weak for light particles (e.g., u and d quarks, and electrons), but strong for heavy
particles (e.g., Z- and W -gauge bosons and t-quarks). That is, the SM Higgs boson couplings to
fundamental fermions are linearly proportional to the fermion masses, whereas the couplings to gauge
bosons and as well as the Higgs boson self coupling are proportional to the square of the gauge boson
masses and square of the Higgs boson masses. It is of methodological interest to study theoretically
the processes of scattering of the vector bosons with exchanging of the Higgs bosons and decay of
Higgs boson into two massive bosons. In our model, the ladder Bethe-Salpeter equation for amplitude

A of the of Z (or W )-bosons scattering with an infinite exchange by the virtual Higgs bosons has the

1. 1 1 4 1. 1
form' AP, psk,k)=VA(p, p)+(V?/(27)')[d“aa(a)A(p—a)A(k—a) A(a, p'sk.k').
Here p,p' and k,k' are initial and final 4-momenta of bosons, V - the three-linear bosons vertexes.
A is the bosons propagators. In the Regge regions of high energy changes, asymptotic solutions of the
corresponding equations for the imaginary part of scattering amplitudes in the form of power
functions are found?.

Keywords: Spontaneous symmetry breaking, Higgs particles, nonperturbative approximation, Bethe-

Salpeter equation.

References

[1] Gadjiev S. A., Jafarov R. G. (1986). On the Regge Asymptotics of the Scattering Amplitude of Scalar
Particles at Arbitrary Angles. Bull. Lebedev Phys. Inst., 11, 25-28.

[2] Jafarov R. G. (2024). Model Bethe-Salpeter Equations for the Scattering Amplitude of Higgs Scalars
with Solitions. 1zvestiya Vuzov Ross/ Fizika, 67, 20-26.

163



FENEDEBIYAT ' FACULTY of ARTS
i IUFAKULTESl ‘ I IUandSCIENCES

TURAN-FUNDAMENTAL SCIENGES SYMPOSIUM
TURAN-TEMEL BILIMLER SEMPOZYUMU

Honorary Chair/Onursal Bagkan: Prof. Dr. Aziz SANCAR

CHEMISTRY

164



YTURKGres - YTU indsciences
TURAN-FUNDAMENTAL SCIENCES SYMPOSIUM
TURAN-TEMEL BILIMLER SEMPOZYUMU

Honorary Chair/Onursal Bagkan: Prof. Dr, Aziz SANCAR
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Dyes in industrial wastewater can pose serious threats to the environment due to their low
biodegradability and toxic properties®. These dyes have high solubility in water and have a negative
impact on photosynthesis and human health in aquatic ecosystems due to their toxic effects?.
Therefore, it is important to remove these harmful compounds from wastewater before they are
released into the environment. Adsorption is an emerging technique as an alternative to traditional
methods for the removal of colours from water by combining chemical and biological processes?. In
this study, the removal of textile dyes from wastewater was investigated with the help of a low-cost,
environmentally friendly and widely available alternative adsorbent. In this study, the target textile

dye was Basic Blue 3 and Tilia Vulgaris tree leaves were used as adsorbent.

Keywords: Basic blue 3, tilia vulgaris tree leaves, adsorption, wastewater treatment.
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L . L Giinay ASLAN, Solitary Wave Solutions of the
11.30-11.45 Betdl Q.ZTURK' Ba.2| Antiviral Molekdillerin Two-Dimensional Fractional-Order Nonlinear
Topolojik Karakterizasyonu v 1 .
Schrodinger Equation
Elman IBRAGIMOV, Boundedness criteria for
Emine  KOPARAL, Affine Factorable | the G-fractional integral and G-fractional
11.45-12.00 . . .
Surfaces in Euclidean 4-Space E4 maximal operator on Gegenbauner-morrey
spaces
12.00-12.15 Beyza SARUHAN, Monge Surfaces With | Bedriye Ecem AKGUC CIMBIZ, Hemen Hemen

Their Applications

Neo Kobalans Sayilari
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HALL 3, Session 1, Chemistry,
Chair: Géknur YASA ATMACA

HALL 4, Session 1, Biology,
Chair: Burgu Giindiiz ERGUN

Nargiz RAHIMLI, Particle Size Analysis of

Deniz Duru DERVIS, Potential Use of
Watermelon Seed Qil as an Alternative Linoleic

11.30-11.45 Ecl)-lsyaee;ia;ed Metal Nanoparticles Using Felt] Seuree Elenead by Qoo el
Caffeic Acid in Cholesterol Treatment
Melih Fi / ARIKAYA B Y
Elmira ALIYEVA, The Study of The Swelling (Mee,cliia . eg ’; ‘t'iva SL) e Iearizr:in .(;Tacsa
11.45-12.00 Ratio of Gum Arabic and Acrylamide & M p' .
. . . . retrotranspozon  Markorleri ile  Genetik
Hydrogel in Solutions with Different Ph s . . .
Cesitliligin Degerlendirmesi
Akbota KUANDYKOVA, Synthesis, | Narmin GULIYEVA, vy (Gama) Isinlariyla
12.00-12.15 structure, and properties of new alicyclic | Muamelenin Bitkilerde Tuz (NaCl) Stresine
and aromatic amidophosphates Tepkisi
12.30-13.30 LUNCH
13.30-14.15 INVITED PLENARY TALK 3: Prof. Dr. Salim CERCI, CERN Today: Pushing the Boundaries of
Particle Physics, Chair: Zeynep GUVEN OZDEMIR
14.15-14.45 INVITED TALK: Prof. Dr. Farman MAMEDOQV, On the L1data Dirichlet Problem for the
Nonuniform Parabolic Equations of Second Order, Chair: Misir MERDANOV
14.45-15.00 Coffee and Tea Break
HALL 1, Session 2, Mathematics, HALL 2, Session 2, Mathematics,
Chair: Serkan CAKMAK Chair: Yaprak DERICIOGLU
Abdurrahman DAYIOGLU, Bazi Ozel Afin sariya ALLAHVERDIYEVA, On SoIvablll.ty an
- .. | Inverse Value Problem for the Boussinesq-
15.00-15.15 Yapilarin  ve Duallerinin Kromatik . .
o . Love Equation with Nonlocal Integral
Indislerinin Bulunmasi Uzerine ..
Conditions
Neslihan OZDEMIR, Optical bullets for the
(3+1)-Dimensional Perturbed Nonlinear | Muhammet KNEFATI, A-Convergence For
15.15-15.30 Schrodinger Equation having the Cubic- | Proximal Point Algorithm And Fixed Point
Quintic Laws and the Spatio-Temporal | Problem in Generalized CAT(0) Spaces
Dispersion
Basri CELIK, TBMM Maarif Vekaletinin | Rumella JAFAROVA, Mathematical Modeling
15.30-15.45 1920 vyilinda aldigi geometri 6gretimi | of Investment Risks in the Construction Sector
kararlari Gizerine Using Fuzzy Logic
HALL 3, Session 2, Chemistry, HALL 4, Session 2, Physics,
Chair: Ozlem YAZICI Chair: Macide CANTURK
Ai ERIKBAIKYZY, f Engi i f
Rana KHANKISHIYEVA, Development of | 214" S , Surface Engineering o
. . Ti13Nb13Zr Implants Using  Microarc
15.00-15.15 Lead-Free Epoxy Resin Composites for X- L .
. Oxidation and Hydroxyapatite-Based Thermal
Ray Shielding .
Spraying
15.15-15.30 Tugrulhan DEMIR, Alunit Cevherinin RSM | Zoltan FODOR, A New Force in Nature? The
’ ’ Kullanilarak Liginin Optimizasyonu Magnetic Moment of the Muon
Giinel AZIMOVA, Synthesis of Green | Rakhshana MAMISHOVA, Dielectric Properties
15.30-15.45 Chemistry-Based Catalyst for Carbon | Of CuTIS, Crystals Studied Via Impedance

Monoxide Neutralization

Spectroscopy

15.45-16.00

Coffee and Tea Break
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HALL 1, Session 3, Mathematics,
Chair: Basri CELIK

HALL 2, Session 3, Mathematics,
Chair: Neslihan OZDEMIR

Hande USLU TUNA, Competitive Systems

Nail TUKTAMYSHOV, Impulse-Hydrodynamic

16.00-16.15 via Hamiltonian Framework and Artificial | Model of Explosive Impact on a Half-Plane
Neural Estimation with Circular Cavity
Yaprak DERICIOGLU, Data-Driven | Abdusobir SAIDOV, Model And Theorem Of
16.15-16.30 Estimation of Krylov Iterations in Riccati | Existence Of The Problem Of Optimal Control
Solvers Of The Customs Clearance Process
N ] BATOVA, N iti f
Serkan CAKMAK, qg-Turev Kullanilarak LN OVA, e9e§sary conditions for
Lo . . weak and strong local minimum the problem
16.30-16.45 Tanimlanan Yeni Bir Harmonik Fonksiyon .. . .
AR i of the calculus of variations with higher order
Sinifinin Geometrik Ozellikleri L.
derivatives
Fatma KARACA, Some Characterizations of Dj.ama/ HAMADI, = Numerical Ana.ly5|s of
16.45-17.00 . . . Stiffened  Shell ~ Structures Using an
Gradient Ricci-Yamabe Solitons - . . L
Efficient Three-Dimensional Finite Element
CB')L"’:CeiciI;iLﬂr:VZ?,melliVlgtee:ast;kimllélrsi?q?s Shahin GULIYEV, Development of a General
17.00-17.15 & . e ¢ . Algorithm for Solving Stability Problems of
Oyun Teorisi lle Matematiksel .
. Plates on Elastic Bases
Modellenmesi
HALL 3, Session 3, HALL 4, Session 3, Physics,
Chair: Misir MERDANOV Chair: Altan BOZDOGAN
Adil ABDULLA)./E.V' Dielectric Be!axatlon Aydan KKHALIGZADE, Effect of Doping and
and Conductivity Characteristics of L - D
. Radiation on the Conductivity Mechanism in
Gamma-Irradiated TlGaTe2 and TlInSe2
Layered GaS Crystals
Crystals
- £ -
Aida TAGIY VA, On an Algorithm f?.r a' Amina MIKAYILOVA, Prospects of Thermal
Morphological Analyzer of the Azerbaijani .
Waters Usage in Small Power Industry
Language
Siimeyye BUYUKKAZAZ, (E)-2-(2,4-
Surkay AKBAROV, The Influence of the | dihidroksibenziliden) tiyosemikarbazon ve (E)-
Interaction with Fluids of the Hollow | 2-[(1H-indol-3-il) metilen] tiyosemikarbazon
Cylinder with Inhomogeneous Initial | komplekslerinin yapisal ve spektroskopik
Stresses on the ZGV Modes that Occur with | 6zelliklerinin DFT metoduyla incelenmesi
Axisymmetric Wave Propagation Zarina ARINGOZHINA, Optimization of lon-
Plasma Nitriding Parameters for Ti-6Al-4V
Titanium Alloy
Baharchin AKHMADLI, On the strong
solvability of a nonlocal boundary value | ipek BALNAN, Enhancement of Visible-Light-
problem for the Laplace equation in | Driven Photocatalytic Activity in Gd-Doped
weighted grand Sobolev spaces in | CdZnS Nanocomposites
rectangle
17.15-18.00 POSTER
18.30 DINNER

10.00-11.30

11.30-12.30 LUNCH
12.30 EXCURSION (17.00 BOAT)
20.00 DINNER
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TURAN-Fundamental Sciences Symposium (TURAN25)

Poster Presentations

Name Surname | Section Presentation Name
Ktbra AYSU Physics Electron Screening Meets Space: D+D Fusion-Driven Propulsion Systems
Constraining Key Resonances in the 40Ca(p,y)41Sc Reaction via ANC-Assisted
Burak OZCAN Physics DWBA Analysis of Transfer Reactions and its Astrophysical Reaction Rate
Contaminated or Clean? How Do Surface Conditions Shape Fusion Rates in
Derin CIVGIN Physics Deuterated and Boron Targets?
Dogukan BARLAS Physics Fusion in the Deep: Pycnonuclear Reactions Under Extreme Stellar Conditions
Elif Seda CAGATAY Physics Atmospheric Physics and Natural Transport Paths in the Atmosphere
Erbil Can ARTUN Physics Renormalization Group Studies of Continuous-Spin Complex Systems
A Holistic Design Approach to Compact Neutron Generators: Adjustable
Hasret Giil OZTOP Physics Energies & Enhanced Yield with D-D Fusion Reactions
S=
Yasemin BULAT Physics Re-thinking the 2Li(a, n)"B Reaction: Evidence for a Missing Resonance in B <
Rana CABRAYILOVA Physics Aktif Matrisli Hibrit Kompozitlerin Piezoelektrik Ozellikleri g
Influence of Water Quality on The Electrochemical Behavior of a Carbon Steel O
Nadia HAMMOUDA Chemistry Used in The Combustion Chamber of Boilers in a Petroleum E
Inhibitive Effect of an Organic Compound on the Corrosion of Carbon Steel in -
Nadia HAMMOUDA Chemistry Deminiralized Water o
N
Alper OGUZ Chemistry Synthesis and Photopolymerization of Imidazole-based Photoinitiator Ll
Removal of Basic Blue 3 Dyestuff by Adsorption Method with Tilia Vulgaris Z
Beyza MORALI Chemistry Leaves D
Treatment of Synthetic Textile Wastewater Containing Both Basic Yellow 28 —
Halide irem KOG Chemistry and Basic Blue 3 Dyes by Electrochemical Method
The Synthesis And Mesomorphic Investigation of New Chiral Calamitic Liquid
inci Tugba ORDEKBAY | Chemistry Crystal Derived From Cyanobiphenyl Core
One-Step Preparation of Composite Phase Change Films via Photoinitiated Qil-
Meltem SOZBIR Chemistry in-Oil Emulsion Templating
The Preparation and Mesomorphic Investigation of Binary Mixture of a New
Nazh Ozgii KIRAL Chemistry Chiral Rod-Like Molecule and Benzoic acid Derivative
Influence of Monomer Composition on the Morphological and Mechanical
Rimeysa BEYAZ Chemistry Properties of Terpene Derivative Macroporous Polymers
Preparation and Characterization of Alumina Enhanced Kaolinite Supported
Semanur SAGLAM Chemistry Capric Acid Based Composite Phase Change Materials
Agirlikli Standart Olmayan Banach Uzaylarinda Harmonik Fonksiyonlarin
Eylem YASAR Mathematics | Yapisal Analizi
Yesim Akttirk
DiZMAN Biology Analysis of Codon Usage Bias of Chloroplast Genomes in Camellia Species
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Amorf Serit Uretiminde Kalite Kontrol igin Vickers Sertlik Olgclimlerinde

Tebriz SHAMILOV Physics Standart Sapma Potansiyeli
Rauf JAFAROV Physics Bozons Scattering in Higgs Sector

Dielectric Performance and Potential Applications of HDPE/nano MgO
Aida AZIZOVA Physics Composites
Huseynov Electrical Conductivity of Low-Dimensional Electron Gas in Asymmetric
HUSEYNAGHA Physics Quantum Well Scattering in lonized Impurities in the Absence of Screening

Influence of Gamma Radiation on the Anisotropy of Electrical Conductivity in
Dilara GAFAROVA Physics TlGaTe2 Crystals
Elbek KESKINOGLU Physics Role of the Pz1+ State in Ferromagnetism and Topology of MnBi2Te4

Yapay Zeka Destekli Molekiler Sistemlerin Kuantum Similasyonu: H»
Biisra SAHINAL Physics Molekiilii igin Qiskit ve OpenFermion ile VQE Uygulamasi ve Hata Analizi
Suheda Nur
KOCATEPE Chemistry Synthesis of TX-Based Photoinitiator with Antibacterial Activity

Assessment Of The Impact Of Climate Change Projects On The Sustainable
Sanam VALIYEVA Chemistry Development Of The Country Based On Multi-Criterion Analysis

Improving Flame Resistance and Polymer Compatibility of Ethylene-Propylene-
Aynur MAMMADOVA Chemistry Diene Rubber (SKEPT-60) Through Polyvinyl (PVX) Modification

Synthesis Of Reagents Based On Natural Oil Acids And Ethylenediamine And
Ulviyye ABBASOVA Chemistry Their Study As Components For Preservation Fluids

Chitosan-Tannin Based Flocculant for Heavy Metal (Ni2+, Cu2+, and Zn2+)

Removal from Industrial Wastewater: Investigating the Influence of pH,
Sara HASANOVA Chemistry Reaction Time, and Stirring Speed

Intelligent Identification of Multicomponent Mixture Components Using an
Arzu IBRAHIMOVA Chemistry Artificial Intelligence

Investigation of Concentration Liquids Formulated by Incorporating
Rufana ALIZADE Chemistry Amidoamine and Various Fatty Acids into T-30 QOil Distillate
Sara ABBASZADE Chemistry Nitration Behavior of Aromatic- and Olefin-Enriched Coking Light Fraction

Phosphoryl-Substituted a-Chloro- and a-Thiocyanatoacetaldehydes in the
Sevda ASADOVA Chemistry Reaction with a-Pyridone

Buazhar Mathematical Methods in Machine Translation: From Statistics to Neural
KOCHKKONBAEVA Mathematics | Networks

Seda KIZILBUDAK

CALISKAN Mathematics | Exact Solutions of The Time Fractional Benney-Luke

Tuba SATILMIS

Mathematics

Lipschitz Stability Analysis of Nonlinear Set-Valued Differential Equations with
Initial Time Differences

Umit ILDIZ

Mathematics

Orlicz-Sobolev Uzaylarinda Yerel Olmayan Bir Problemin Gugli Coziilebilirligi

Parvin GULIYEVA

Mathematics

Ulke iginde Karayolu ile Yiik Tagimaciligi

Farhad MAMMADOV

Mathematics

Fe-Si-C Amorf Serit Numunelerinin Arastirilmasi ve Kristal Fe-Si Muadilleri ile
Karsilastiriimasi

Siavash AZIMi

Mathematics

Basicity of a Trigonometric System in Morrey-type Spaces

llman HASANOV

Mathematics

Modeling of compaction in hermetic joint systems of mining equipment and
evaluation of vibrational effects on them

JUNE 24, TUESDAY
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