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ABOUT

"International Day of Light" has been declared on 16 May at UNESCO 39th General
Conference held in Paris between 30 October and 14 November 2017. UNESCO
aims with this precious day to raise awareness of people in all United Nations
countries in light and light-based technologies. Also, UNESCO encourages
Universities and Research Centers to organize various symposiums and workshops
on this subject. For this target, "Light and Light-based Technology Workshop" was
organized by Gazi University Photonics Application and Research Center (Gazi
Photonics) at Gazi University Mimar Kemaleddin Hall on May 15, 2018.

Current topics in the field of light science were presented by national-international
invited speakers in the workshop. It is targeted to participation of the public, civil
society and private sector organizations as well as the universities. Gazi Photonics
Laboratories tour was organized for the participants on the workshop day, and ideas
of cooperation in the field of light science were evaluated with participants.

Within the scope of the activity, reports were presented to containing current studies
on Light Science by expert speakers.

The general topics of the workshop are as follows:

Light science-Photonics

Role of the light in technology

Developments in light technology from the past to the future
Lighting comfort

Light pollution

Light and art

Photonic is defined as a field of science and technology that involves the production
of light, its propagation in different environments, the alteration or processing and
the measurement of properties such as color. Additionally, it provides solutions to
the global challenges of our time, including the production, transmission and use of
light. It is the main purpose of this workshop to provide the introduction of
important research areas within the scope of Light Science and related technologies.
It is targeted that to be the occasion to share their knowledges and experiences by
bringing together academicians who are researching in light and experts in other
institutions. We also aim to create awareness and pioneer in light-based technologies
with this workshop.

Prof. Dr. Siileyman OZCELIK
on behalf of the Organization Committee
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Disiplinlerarasi bir konu: AYDINLATMA ve ISIK

Sermin ONAYGIL

ITU Enerji Enstitiisii
Aydmlatma Tiirk Milli Komitesi (ATMK) Yoénetim Kurulu Bagkan:

Aydmnlatma teknigi 1s18in iiretimi, dagitimi, ekonomisi, Ol¢iilmesi konularini
kapsayan, 15181n kullanict (genelde insan) iizerindeki etkilerini inceleyen bir bilim
dalidir. Temel olarak 1513a dayanan bir teknoloji olan aydinlatma, 15181 kokenine
gbre dogal ve yapay aydinlatma, yere gore de i¢ ve dis aydinlatma olarak ikiye
ayrilir. Referans kaynak “glinigigi” olup, 1879’da kullanima sunulan akkor telli
lambadan, giiniimiizdeki LED (Isik Yayan Diyot) teknolojilerine kadar tiim 11k
kaynaklarinda amag¢ giinisigi spektrumuna yakin radyasyon yayan bir lamba elde
etmek olmustur. Niifus artis, kaynaklarin azalmasi dongiisii iginde enerji
verimliliginin 6nem kazanmasi sonucunda da, etkinlik ve renk parametrelerinin
optimizasyonu gerekmistir.

Aydmnlatma tekniginde 151k, goze etki eden 6zel bir enerji sekli olup, dalga veya
foton seklinde yayildigt kabul edilmektedir. Dalga teorisine gore 151k,
elektromagnetik dalga (radyasyon) enerjisinin 6zel bir seklidir. Insan goziiniin
fizyolojik yapisina gore sadece 380 nm ila 780 nm dalga uzunluklu radyasyonlar
goze etki edebilir. Yani, aydinlatma agisindan 151k bu bolgedeki radyasyonlardan
ibarettir. Max Planck tarafindan onerilen foton teorisine gore ise radyasyon enerjisi
bolinmez pargaciklar halinde yayilmaktadir. Gergekte her iki teori birbirini
tamamlar ve ayni gergegin iki farkli yoniinii olusturur. Mevcut teknolojilere gore 151k
termik (1s1l), desarj (liiminesan), endiiksiyon ve elektroliiminesan olarak dort farkli
yontemle tiretilmektedir. Daha once de ifade edildigi gibi, ama¢ 380 nm ila 780 nm
arasinda radyasyon yayiliminin gergeklestirilmesidir. Baz1 1s1k {iretim tekniklerinde
bu dalga boylar1 dogrudan elde edilebilirken, bazilarinda ilave ydntemlerle
dontisiimler gerekmektedir. LED’lerde oldugu gibi fosfor tabakalar ile kisa dalga
boylu yada UV boélgedeki 1ginlar uzun dalga boylarina ¢evrilmektedir.

Genel aydinlatma igin gereklilik olan 380 nm — 780 nm arasindaki dalga boylarinin
birlesiminden olusan 151k “beyaz 151k” olarak tanimlanmaktadir. Beyaz 11k elde
edildikten sonra ikinci basamak 1s1g1n istenilen dogrultularda yonlendirilmesidir. Bu
boliimde “armatiir” tasarimi 6nem kazanmaktadir. Uygun 151k dagilimini saglamasi
gereken aydinlatma armatiiriiniin ayn1 zamanda igindeki elemanlar1 dig etkilerden
korumasi, kamasmay1 onlemesi, giivenli, estetik ve ekonomik olmasi da istenir.
Armatiir tasariminda en énemli konu “optik tasarim”dir. Ancak LED teknolojisi ile
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“is1l tasarim” da onem kazanmistir. Tasarlanan prototiplerin uygun laboratuvar
kosullarinda ol¢iim ve dogrulama ¢aligmalari, armatiirlerin piyasaya yeterli
fotometrik verilerle sunulmasi da basarilmasi gereken konulardir.

Ugiincii asamada 151k akis1 (liimen), 151k siddeti (kandela), etkinlik faktorii (Im/W),
kamasma sinirlamast (UGR) gibi fotometrik verilere sahip armatiirler, uygun
bilgisayar yazilimlari yardimiyla aydinlatilacak hacimlerde dogru yerlerde
konumlandirilmali ve yonlendirilmelidir. Bu iglem sonucunda, hacimlerde yaratilan
aydinlik diizeyi (lux), parilti (cd/m2), diizglinlik gibi aydinlatma kalite kriterleri
belirlenmektedir. Diger yandan, ortamlardaki calisma kosullarina gore saglanmasi
gereken kriterler de degismektedir. Kullanici fonksiyonlarina bagli olarak
aydinlatma kalite kriterlerinin belirlenmesi, standartlarin hazirlanmasi iizerinde ¢ok
caligilan bir arastirma konusudur.

Gergeklestirilen aydinlatma tesisatlarinin saha dlglimleri ile onaylanmasi iglemleri de
yapilmaktadir. Kullanict konforu ve giivenligi saglanirken, enerji tasarrufu ve
aydinlatmanin ekonomikligi de g6z 6niinde bulundurulmasi gerektiginden ortaya bir
optimizasyon problemi ¢ikmaktadir. 2010 yilindan beri genel aydinlatmada yaygin
olarak kullanilan IED teknolojisinde hedeflenen enerji tasarruf oranlarima ulagilmasi
ancak otomasyon ile entegre sistemler ile miimkiin olabilmektedir.

Giliniimiizde isletme maliyetlerinin azalmasi, enerji tasarrufu, konfor, saglik, emniyet
kosullarimin saglanmasi gibi temel amaglar ¢ercevesinde binalar ve hatta sehirler
akilli olarak tasarlanmaya caligilmaktadir. Bu yaklagimlarda aydinlatma otomasyon
sistemleri dnemli ve kolay uygulanabilir araglar olmakta, aydinlatma armatiirleri de
veri iletisim merkezi gorevlerini iistlenmektedir. Isigin rengi ve seviyesi zamana ve
kullanicilarin ihtiyaglarina gore rahatlikla ayarlanabilmekte ama, bu iglemlerin nasil
yapilmasini tarifleyen senaryo ve strateji onerileri konusunda kapsamli arastirmalara
gereksinim duyulmaktadir. Bir yandan da, kullanicilarin duygularina ve bulunduklari
ortama gore saatlik biyolojik degisimlerine gore ayarlanabilen “insan odakli —
dinamik aydinlatma” sistemleri lizerinde c¢alisilmaktadir. Artik aydinlatma
sistemlerinin tekil olarak diigiiniilmesi dogru olmamakta, diger sistemlerle entegre,
haberlegebilen, dinamik yapili aydinlatmalara ihtiyag dogmaktadir. Tim bu
teknolojik gelismeler uygulanirken ortamlarda belli isler i¢in gerekli aydinlatma
kalite kriterlerini saglayan senaryolarin olugturulmasi en 6nemli konudur.

Tarihsel teknolojik gelismeler ve kullanici odakli kalite gereksinimleri dikkate
alinarak yapilan bu degerlendirme sonucunda, aydinlatmanin basta fizik olmak iizere
kimya, elektrik-elektronik, makine, mimarlk, endistriyel tasarim, optometri,
sosyoloji, psikoloji ve simdi de “dijitallesme” olarak adlandirilan bu dénemde
bilgisayar, otomasyon ile ilgili tiim alanlarda entegre c¢aligilmasi gereken
disiplinlerarasi bir konu oldugu goriilmektedir.

Bu ortak catinin kurulabilmesinde birliklere énemli gorevler diismektedir. Ornek
olarak gosterilebilen CIE, 1903 yilinda Fransa, Almanya, Ingiltere, Avusturya,
Macaristan, Belcika, Italya, Hollanda, Isvicre ve A.B.D.lerinin katilmu ile
“Photometric Commission” adi ile kurulmus, 1913 yilinda faaliyet alanlar
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genigletilerek ~ “Uluslararas1  Aydinlatma  Komisyonu”  adiyla  yeniden
yapilandirilmistir.  Fransizca “Commission Internationale de I’Eclairage”in
basharfleri olan CIE kisaltmasi ile taninan komisyonun amact; 151k ve aydinlatma,
renk ve gorme, fotobiyoloji ve goriintii teknolojilerinin bilim ve sanatsal yonleri ile
ilgili tim konularda uluslararasi igbirligi ve bilgi paylasimi olarak agiklanmaktadir.
Komisyonda iilkeler “Ulusal Komiteler” ile temsil edilmektedir. Ulkemizde
aydinlatma alaninda calisanlar1 biraraya getirme, bilgi iiretme, bilgi paylasma ve
bilinglendirme yaratmak amaciyla 31 Ekim 1995 tarihinde kurulan Aydunlatma Tiirk
Milli Komitesi (ATMK) 40 iiyenin iiye oldugu Uluslararas: Aydinlatma Komisyonu
(CIE)’de Tiirkiye’yi 1996 yilindan beri temsil etmektedir. 86 kisisel, 76 kurumsal
olmak tizere toplam 162 iiyesi olan ATMK ile ilgili tiim bilgilere www.atmk.org.tr
adresinden ulagilabilmektedir.
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Fotonik Metamalzemeler: Fizik ve Uygulamalar

Ekme/ Ozbay

Nanoteknoloji Arastirma Merkezi, Bilkent Universitesi

Elektromanyetik 6zellikleri istendigi sekilde tasarlanabilen malzemeler giiniimiizde
“malzeme Otesi” yani metamalzeme olarak isimlendirilmektedir. Bu konusmada
fotonik yani optik dalga boylarinda c¢alisan metamalzemeleri kullandigimiz
nanoplazmonik bazli biyosensdrler, fotodedektorler, grafen temelli metamalzemeler
ve milkemmel sogurucular konularindaki son ¢aligmalarimizi aktaracagiz.

Safir alttas iizerinde elektron demet litografisi yontemi ile periyodik olarak islenmis
giimils nanosilindirler kullanarak lokalize yiizey plazmon rezonans (LSPR) etkisine
dayali, etiket igermeyen, optik nano biyosensorler gelistirdik. Bu aygitlarda algilama
mekanizmas1 hedef ¢ozelti icinde yer alan avidin malzemesinin giimiis nano
silindirler {izerinde yer alan biyotin malzemesine baglanmasi sonucunda olusan
kirilma indisi degisimin LSPR dalga boyunda yarattigi kaymalarin gozlemlenmesine
dayanir. Bu aygitlarda elde ettigimiz sonuglar, bu plazmonik yapinin biyo-algilama
uygulamalar1 igin basar1 ile kullanilabilecegini ve bu kullanimin 6zel bakteri
tirlerinin saptanmasi konularini da kapsayacak sekilde genisletilebilecegi gosterdi
[1]. Cift rezonans igeren nanoyapilar igeren yeni biyonanosensorler Yiizey
Gelistirilmis Raman Spektroskopisi (YGRS) uygulamalari igin kullanilmistir. Ozel
tasarim ve tUretim yOntemleri ile imal edilen ve Altun-Silisyumdioksit-Altin
katmanlarindan olusan nanokonilerin rezonans frekanslari, lazer uyarma ve Stokes
frekanslar1 ile uyumlu ¢ikmistir. YGRS deneyleri kullanarak tek rezonanslhi altin
temelli nanokoniler ile ¢ift rezonansli nanokonilerin performanslari karsilastirilmistir
[2].

Yariiletken temelli aygitlar ile plazmonik temelli yapilarin entegrasyonunun bir¢ok
potansiyel uygulamasi vardir. Bu tiir uygulamalarda aygitlarin boyutlar kiigiiliirken,
aygitin igine veya aygittan disar1 daha ¢ok 15181n kuple edilmesi saglanir. Bu etki
etrafinda GaN temelli mordtesi dalgaboylarinda ¢alisan plazmonik anten entegreli
metal yariiletken metal (MSM) fotodetektorler gelistirdik. Mordtesi dalgaboylari igin
Aliiminyum temelli nano-1zgara yapilar tasarlandi ve imal edildi ve bu yapilarin
plazmonik rezonans yansitma spektrumlari dl¢iildii. Optimize 1zgara yapisina sahip
entegre fotodedektorlerin standart aygitlara gore sekiz kat daha fazla fotoakima sahip
olduklar1 gozlemlendi [3]. Epitaksiyal grafen ile metamalzeme temelli yarik halka
rezonatOr dizisi iceren nanofotonik bir aygitin tasarimi, iiretimi ve 6l¢iimii yapildi.
Seffaf bir tepe-anahtar igeren bir epitaksiyel grafen transistor kullanarak, bolinmiis
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halka rezonatdrlerin rezonans genislemesinin voltaj ile degistirebilecegi gosterildi
[4].

Termal goriintiileme, fotovoltaik, kamera sensorleri gibi birgok optik uygulama i¢in
mitkemmel siyah sogurucular gereklidir. Miikemmel ‘siyah cisim’ performansina
erisilmesi i¢in ise bu aygitlarin dalga boyundan daha kiiciik boyutlarda is1gin
hapsedecek sekilde tasarlanmalar1 gerekmektedir. Metayiizeyler ve plazmonik
tasarimlarin siradisi elektromanyetik tepkileri ve dalgaboyundan kisa geometrileri
sayesinde, metamalzeme temelli miikemmel ultra-genis bantli 151k sogurma yapilar
tasarladik (Sekil 1). Metamalzemeler kullanarak ultra-genis bantta calisan, biiyiik
Olcekte ve kolay tiretime uygun miikemmel sogurucular gelistirdik [5].

Nanoscale

B3 nenst

Sekil 1: Ultra Genis Bantli Mitkemmel Isik Sogurucusu

[1] Neval Cinel, Serkan Butun, and Ekmel Ozbay, "Electron beam lithography
designed silver nanodisks used as label free nano-biosensors based on localized
surface plasmon resonance," Optics Express 20, 2587 (2012).

[2] Neval A. Cinel , Serkan Biitiin , Giilay Ertas, Ekmel Ozbay, “Fairy Chimney
Shaped Tandem Metamaterials as Double Resonance SERS Substrates,” Small 9,
531 (2013).

[3]Serkan Butun, Neval A. Cinel, and Ekmel Ozbay, “LSPR enhanced MSM UV
photodetectors,” Nanotechnology 23, 444010 (2012).

[4] Semih Cakmakyapan, Humeyra Caglayan, and Ekmel Ozbay, “Coupling
enhancement of split ring resonators on graphene,” Carbon 80, 351 (2014).
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[5] Amir Ghobadi, Sina Abedini Dereshgi, Hodjat Hajian, Gizem Birant, Bayram
Butun, Alpan Bek and Ekmel Ozbay “97 percent light absorption in an
ultrabroadband frequency range utilizing an ultrathin metal layer: randomly oriented,
densely packed dielectric nanowires as an excellent light trapping scaffold”
Nanoscale, 9, 16652-16660 (2017).
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Optical&Optomechanical Design and Prototype Manufacturing
in ASELSAN

Devrim Anil
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Research and Development of
Kesterite Thin Film Solar Cells

Gremenok V.F., Zaretskaya E.P.

State Scientific and Production Association «Scientific-Practical Materials Research Centre of
the National Academy of Sciences of Belarus», Minsk, Belarus
gremenok@physics.by
zaretskaya@physics.by

Abstract

Kesterite Cu2ZnSn(S,Se)s is still a promising absorber material for thin film solar
cells. The formation of thin films could be divided in two groups - physical and
chemical. A much cheaper chemical route is currently leading with the record
conversion efficiency of 12.7%. In the present work a Cu-Zn-Sn (CZT) precursor
films on Mo/soda lime glass was electrochemically co-deposited in a stirred citrate
solution, further annealed and selenized at elevated temperatures. Selenization
conditions have to be carefully chosen in order to achieve high quality CZTSe layer.
The amount of Se in the container has to be enough to contain saturated Se pressure
during selenization temperature. The selenization conditions were found to be 510-
550 °C, 15-20 minutes, 10 mg of Se and 1 bar background pressure for co-
electroplated CZT precursor. The results obtained by the XRD methods corroborated
by Raman spectroscopy. The suitable selenization conditions for co-deposited and
stacked layer CZT precursor are different and further research on selenization of
sequentially deposited Cu/Sn/Cu/Zn precursor is required. It was shown, that the Cu-
poor and Zn-rich composition is the more V¢, defects are dominant, which are
necessary for efficient solar cell. As a result 1.0x2.5 cm? area CZTSe thin film solar
cells have been obtained, which showed 2.7 % solar cell efficiency.

Keywords: CZTSe, Electrochemical co-deposition, XRD, Raman spectroscopy,
solar cells.



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Isik Aydinlanmadir

Balkan Naci Islimyeli

Giizel Sanatlar Fakiiltesi, Gorsel Sanatlar Béliimii, Isik Universitesi

Gorsel algilamalarimizin tiimi, varligini 1s18a bor¢ludur. En derinlemesine
diislem alanlarinin bile nedeni yine 1siktir. Isik yalnizca nesnel algt ve yansitmanin
degil diislinsel, ruhsal yaratilarin da temelidir.

Diinyay1 oldugu kadar sanati da degistirip, doniigtiiren sey, insanligin karanliktan
aydinliga dogru ilerleyen yaratict seriivenidir. Ancak 15181 tanidiktan sonra karanligi
korkmadan ¢ozebilir, mutlak higlik sahnesi i¢inde ¢dzlim bekleyen, goriilebilmeyi
uman dirimsel alanlar1 kavrayabiliriz. Bu yaniyla 151k, siyahin ic¢inde gizlidir.
Insanlik tarihine baktigimizda da bu ikilem net olarak gbriiliir. Biitiiniiyle bir gizem,
karanlik ve gece kiiltlirii olarak adlandirabilecegimiz Antik Misir’dan, insan
bedeninin kutsanip tanrilastirildigr bir giin 15181 kiiltiirii olarak tanimlanabilecek
Yunan kiiltiiriine, 6te diinya tasavvurunun en yaratici, en sarsict bigimiyle
dislastirildigy, karanlik “Gotik” kiiltiirden, bilim ve sanatin yeniden giin 1518ma ve
yeni bir insan kavrayisina yoneldigi  “Ronesans”, onun ardindan gelen ve
modernizme kap1 aralayan bir dizi devimin bize sunu gosteriyor: Insanligin tarihi bir
anlamda karanlik ve aydinligin da tarihidir. Bu siire¢ i¢inde izledigimiz karsitliklar
dogu ve bati kiiltiirleri arasindaki ndbet degisiminde de agikga izlenmektedir. Yazik
ki glinimiiz sanat1 ve sanat tarihi insanligin tiimiinii aydinlatacak yansiz ve adil bir
konuma ulasamanustir. Ozetle yaraticiigin 15131 bilim ve sanatta haksever bir
dagilim alanina kavusamamustir. Bu nedenle sanatin aydinligina olan gereksinmemiz
hep stirecektir.

Bu sunum, 15181n fiziksel ve psikolojik boyutlariyla, sanatta ne denli bilyiik bir
aydinlanma giicii oldugunu, modern teknolojilerin bu yondeki katkilarini, ¢agdas
sanat yapitlarinin 151k aracihigiyla gerceklesen tiim yaratici deneylerini tarayarak,
sorgulayan bir metindir. Giiniimiiziin alacakaranlik diinyasinda yaratilan iitopya ve
distopyalar1 bi¢imlendiren bir 6ge olarak 151k, gorsel diinyanin, yaratinin ve
kavramsal boyutlandirmalarin bas aktorii olmay siirdiirecektir.



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

POSTER PRESENTATIONS

10



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

InGaN-GaN Yapisi Uzerine Bir Cahsma / A Study on InGaN-
GaN Strucutre

'A. Kiirsat Bilgili, 2Omer Akpinar, *Giirkan Kurtulus,
Y2M. Kemal Oztiirk, “2Siileyman Ozgelik, SEkmel Ozbay

1Department of Physics, Gazi University, 06500 Ankara, Turkey
2Photonics Research Center, Gazi University, 06500 Ankara, Turkey ozturkm@gazi.edu.tr,
sozcelik@gazi.edu.tr
3 Nanotechnology Research Center, Bilkent University, 06800 Ankara, Turkey
ozbay@bilkent.edu.tr

Ozet

Bu calismada InGaN/GaN ¢oklu kuantum kuyusu yapist (MQW) c-
yonelimli safir alttas iizerine metal organik kimyasal buhar biriktirme
yontemiyle (MOCVD) yontemiyle biiyiitilmiistiir. Farkli In orani iceren
InGaN/GaN yapilart XRD teknigi ile incelenmistir. Numunelerin optik ve
morfolojik karakteristikleri yiiksek ¢oziiniirliklic X-151m1 kirinimu teknigi ile
incelenmistir. Incelenen 6zellikler sirastyla Fourier déniisiim spektroskopisi
(FTIR), Fotoliiminesans (PL), Gegirgenlik (%T) ve atomik kuvvet
mikroskopisidir (AFM). FTIR ve PL spektrumlarina gore bant araligi
degerlerinin elektromanyetik spektrumda mavi bolgeye karsilik geldigi
goriilmiistiir. Gegirgenlik Olglimlerinin sonuglarina gore ise, 390 nm
civarinda gonderilen 151¢in hemen hemen tamaminin numune tarafindan
absorbe edildigi gorilmistir. Yiizey piriizliilik parametreleri AFM ile
incelenmistir. AFM’den elde edilen sonuglara gére bu yapilar yiiksek ylizey
puriizliliigi ve iri pargacik boyutuna sahiptir. Elde edilen biitiin sonuglar
daha 6nce farkli aragtirmacilar tarafindan elde edilenlerle uyum igindedir.

Anahtar Kelimeler: XRD, optik, morfolojik ozellikler.
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Al,O3/TiO; anti-reflective coating effects on optical properties of
GalnP/GaAs solar cell structure

Tugge Ataser', Yunus O"zenl'z,“Nihan Akin Sénmez*® and
Siileyman Ozcelik'?

*Photonics Application and Research Center, Gazi University, Ankara, Turkey
tugceataser@gmail.com, ynszn.gazi@gmail.com, nihanakin@gazi.edu.tr, sozcelik@gazi.edu.tr
2Department of Physics of Science Faculty, Gazi University, Ankara, Turkey
3Department of Electrics and Energy, Technical Sciences VS, Gazi University, Ankara, Turkey

Abstract

Lattice and current matched DJ GalnP/GaAs solar cell structure was grown
using Molecular Beam Epitaxy (MBE) technique. Then, solar cell device
was fabricated with photolightographic technique. Thermally evaporated
AU/Ti (100/100 nm) front metal contact and AuzZn (250 nm) alloy back
contact were produced. As antireflection layer, Al,O3/TiO2 (10/15 nm) thin
film was deposited consecutively by sputtering method. We especially
focused on investigation of the Al.Os/TiO; anti-reflection effects on the
fabricated cell device. The optical transmittance and reflectance of
Al,O3/TiO, thin film sputtered on glass and GaAs substrates were
determined with using UV-Vis spectrometry. It was observed that
Al,O3/TiO/glass structure has a transmittance of about 80% at >600 nm
wavelength. The reflection spectrum of the Al,O3/TiO»/GaAs and bare
GaAs substrate was observed the spectral region of 325-1100 nm. The
reflectivity of the GaAs surface without anti-reflective coating was about
16% at around 600 nm and decreased to around 5% with anti-reflective
coating. According to the obtained reflection data, the amount of radiation
entering the solar cell significantly increased. Thus, photovoltaic
conversion efficiency of the solar cell was increased from 15.26 to 16.90%
with anti-reflective coating.

Keywords: GalnP/GaAs solar cell, optical properties, ARC, Al,O4/TiO,.

Acknowledgement: This work was supported by Development Minister in Turkey under the
project number 2016K121220.
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Fotonik Nano Levha ile Kuantum Bilgisayar Prototipi /
Prototype of Quantum Computer with Photonics Nano Sheet

Sule Citci
Selguk Universitesi, Konya, Tiirkiye
Sakarya Universitesi, Adapazari/Sakarya, Tiirkiye
sule.citci@ogr.sakarya.edu.tr

Ozet

Savagslar, depremler, degisen iklim sartlar1 ve kiiresel rekabet diinyada bir
kaosa sebep olmaktadir. Teknoloji alaninda kendini ispatlamus ve rakip
tanimayan iilkeler gerek sosyal, gerek siyasal, gerekse ekonomik alanda
yikima ugramayacaktir. Yasam sartlarini teknolojik olarak iyilestirirken ve
gelistirirken ¢evreyle dost enerji sistemleri kullanmak insanlarin dogaya
olan temel gorevidir. Isik bir elektromanyetik enerji olup en temiz enerji
¢esididir. Isik en temiz enerji tiiri oldugu icin UNESCO, 2015 yilint
"Uluslararast Isik Y1l1", 16 Mayis" ise "Uluslararasi Isik Giinii" olarak ilan
etmistir. Isigin yap1 birimi olan kiitlesiz, nétr, 1s1k hizina sahip fotonlar son
yillarda nanoteknoloji alaninda kullanilarak énemli yol katedilmistir.

Bu c¢alismamizda bir kuantum bilgisayar prototipi  {izerinde
yogunlasilmigtir. Kuantum bilgisayart ilk olarak 1982 yilinda nano boyutun
calisilmasina vesile olan ve boylelikle nanoteknolojinin gelismesine dolayli
katkist olan Feynman ortaya atmistir. Kuantum bilgisayarlarin
geligtirilmesinde iki metalik nano levha birbirlerine yakin ve paralel
yerlestirilmektedir. Bu iki levhanin ortasina ise bir kuantum noktasi
konulmaktadir.  Fotonlarin nano levhaya belirli bir frekansta
gonderilmesiyle nanometaldeki serbest elektronlar kolektif olarak
uyarilmakta ve sistem c¢alismaya baslamaktadir. Burada sistemin g¢alisma
prensibi detayli sekilde ele alinmis, enerji denklemi tanimlanarak fiziksel
ozellikleri incelenmistir.

Anahtar Kelimeler: Foton,fotonik, kuantum bilgisayar, nanometal, nano levha, nanoteknoloji,
kuantum noktasi.
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Ge alttas iizeri Au’nmin X-151m1 kirinim pik profilleri / X-ray
diffraction peak profiles of Au on Ge substrate

'H. Celal Dervisoglu,**M. Kemal Oztiirk,*2Siileyman Ozcelik,

1Department of Physics, Gazi University, 06500 Ankara, Turkey
2Photonics Research Center, Gazi University, 06500 Ankara, Turkey ozturkm@gazi.edu.tr,
sozcelik@gazi.edu.tr

Ozet

Ge epitaksiyel tabakalarin genis siddet yogunluklarda rastgele dagilmis,
diskolasyonlarin bulundugu x-1s1n1 difraksiyon profillerinin pik ¢izgi seklini
analiz ediyoruz. Pikler Gaussyendir, sadece pik noktasinin en yogun
kisminda, kuyruklar bir q° giic yasasma uymaktadir. Rastgele
diskolasyonlar icin tipik olan q° bozunumu agik dedektdrlii omega
egrilerinde gdzlenir. Tiim profil, sinirli bir rastgele diskolasyon dagilimi ile
iyi bir sekilde fit edilmistir. Hem kenar 3,9191010 cm™ diskolasyonlarinin
yogunluklari ve hem de 343 nm dislokasyon korelasyon araliklari elde
edilir.

Anahtar Kelimeler: Ge Alttas, XRD, Dislokasyon
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Isik Kirliligi / Light Pollution

Ahmet Devlen
Ege Universitesi, Izmir, Tiirkiye
ahmet.devlen@ege.edu.tr

Ozet

Bu calismada Ege Universitesi Gozlemevinin 1sik  kirlilik  diizeyi
incelenmistir. Isik kirliligini, uygunsuz armatiirlerin kullanilmasi sonucu
aydinlatilmak istenen alanin digina tasan ve gokyliziine giden 151k
olusturmaktadir. Kullanilan uygunsuz armatiirler 151k kirliligi olusturmanin
yanisira aydinlatilmak istenen alani yeteri kadar aydinlatmamaktadir.
Aydinlatmay1 saglayabilmek i¢in de daha fazla enerji kullanilmaktadir.
Gereginden fazla enerji kullanilmasi sonucunda aydinlatma maliyetleri
anormal artmakta ve iilke ekonomisine olumsuz katki yapmaktadir. Bundan
baska, gokyliziine kagan 151k gokyiizliniin dogal parlakligini bozmaktadir,
boylece 151k kirliligi gokbilimine de biiyiik zararlar vermektedir.
Yildizlardan gelen zayif 1giklari toplayip bilimsel ¢aligmalar yapabilmemiz
sahip oldugumuz teknolojinin yani sira 1tk  kirliligi olmayan
gozlemevlerine sahip olmamiza da baghdir. Ege Universitesi
Gozlemevinde yapilan gece gokylizii parlaklik Slgtimleri, gbézlemevinin
hizla karanlhk gokyiiziinii kaybettigini gostermektedir. Bu sonuglar
Izmir’den gokyiiziine kagan enerjinin hizla arttigini ve izmir’in karanligini
hizla kaybettigine isaret etmektedir. 2007 yilinda yapilan ve UNESCO,
Uluslararas1 Karanlik Gokyiizii Birligi (IDA), Uluslararasi Astronomi
Birligi (IAU) gibi bir¢ok kurumun katildigi konferanstan sonra yayinlanan
Yildizisigt Bildirisi (Starlight Declaration) ya da diger adiyla La Palma
Bildirisi’nde (La Palma Declaration) “insanligin ekonomik, sosyal, kiiltiirel
haklar1 gibi kirlenmemis bir gokyiiziiniin de vazgecilmez bir hak (starlight
right) oldugu” belirtilmektedir.

Anahtar Kelimeler: Isik kirliligi, Karanlik alanlar, Gokbilim, Gozlemevi.
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Electrical Characterizations of Cu,ZnSnS, absorber layer for
Thin Film Solar Cells
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Abstract

Cu2ZnSnS, (CZTS) is a p-type intrinsic semiconductor compound that is
stable having kesterite structure. CZTS has a large absorption coefficient of
104 cm in the visible range of spectrum and high bandgap energy around
1.5 eV [1,2]. Since CZTS contains low cost, non-toxic and earth abundant
elements contrary to other chalcopyrite based solar cells such as CulnyGas-
x(S,5e)2 and CdTe, it attracts intense attention in photovoltaic industry.
According to Shockley—Queisser theoretical calculations, the conversion
efficiency from CZTS solar cells is expected to be 30-32% [3]. Despite the
fact that CZTS studies have been recently started, 12.6% efficiency was
already achieved [4]. This means that more research is needed improve this
newly studied material’s efficiency. In this work, CZTS thin films were
grown on soda lime glass substrates by means of sulfurization of the grown
metallic precursors, which were sputtered in the multi-target sputtering
system [5,6]. We investigated structural, morphological, electrical, and
optical properties of CZTS thin films. Crystallinity and grain formation of
the films were determined by scanning electron microscopy. X-ray
diffraction and Raman spectroscopy measurements revealed the formation
of kesterite structure. Moreover, we focused mostly on temperature
dependence of resistivity and Hall coefficient for CZTS samples. Electrical
properties were measured by using Van der Pauw technique. CZTS films
demonstrated p-type semiconducting material behaviour and the resistivity
of the films were measured between 0.09-0.56 Q.cm at room temperature.

*This research is partially supported by TUBITAK under the project number of 114F341.

Keywords: Thin film solar cells, Cu,ZnSnS, (CZTS), Sputtering, Electrical characterization
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Favoured High-Tech Tools of the 21% Century for Materials
Science Research: Accelerator-Based Light Sources
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Abstract

As known, the most fundamental method to investigate static and dynamic
properties of materials, is pump-probe experiments. Today, pumping
processes for investigation of structural, electronical and chemical
properties of solid materials and liquid samples, are performed by photon
pulses. Observation of dynamic processes occuring at atomic scales in
femtoseconds, is not possible by traditional X-ray sources and/or visible
lasers. Hence, superior light sources (i.e. down to hard X-rays, high power,
monochromatic, coherent and femtosecond photon pulses), are required in
materials science research of the 21% century. Under the circumstances,
unique tools which fulfill all these specs, are “single pass free-electron
lasers” driven by GeV-scale linear electron accelerators.

Keywords: Accelerator-based light sources, undulator, free-electron laser, linear accelerator.
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A Double-Laser-Trap Custom Designed Optical Tweezer
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Abstract

A double-laser-trap optical tweezer is used to trap polystyrene beads and
yeast cells in custom-designed setup which is not used in literature before.
He-Ne lasers of low power are used in the setup. The characteristic specs of
the trap are determined by the Brownian Motion of polystyrene beads in
water. The stiffness and the trapping forces are calculated for each trap
when only one is operating and both lasers are operated. Traps are formed
both separately and both overlapping in different scenarios. The stiffness
and the trapping forces are determined to be different for polystyrene beads
in water and the yeast cells in yogurt culture because of the difference in
viscosities. The trap parameters are also determined by the Drag Force
Method for the yeast cells. The advantage of using two independent laser
sources is the ability to tune up the trapping parameters independently by
utilizing weak and strong trapping forces simultaneously in the same trap.
We believe that this freedom will find useful applications in life sciences
where this is required.

Keywords: Optical Tweezer, Optical Trapping, He-Ne Lasers
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Application of PEDOT:PSS-mGO composites as HTL material
in a solution processed blue emitting OLED
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Abstract

Modified graphene oxide (mGO) derivatives were prepared by using
different amine sources that contain different alkyl chain length, i.e.
dioctylamine (DOA), 2-Ethylhexylamine (2EHA), n-propylamine (n-
PRYLA) and propanolamine (PRPOHA) and obtained mGOs were referred
as DOA-GO, 2EHA-GO, nPRYLA-GO and PRPOHA-GO. Ethylene glycol
dispersions of them (0.05 wt%) were prepared and PEDOT:PSS
(Al4083):mGO (1:1 v/v) composites were utilized as HTL in a blue
emitting OLED device with a device structure of 1TO/AI4083:0.05wt%
mGO/ADS231BE (~60 nm)/ Cs2CO3(3 nm)/ Al(100 nm) (active area=6
mm?). Increasing the alkyl chain length resulted in increased current density
values and AIl4083:DOA-GO composite presented the best external
quantum efficiency and power efficiency values. Improved performances
according to the alkyl chain length on the amine sources were attributed to
the increment in capacitance due to the significant increment in the surface
roughness of the composite film and decrement in parallel resistance.

Keywords: Amine modified graphene oxide, PEDOT:PSS, organic light emitting diode
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V,0s/Ti/V20s Multilayer Structure for Light Detector
Applications
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Abstract

Among the various transition metal oxide films, VOy films are used in
micro-bolometer as infrared (IR) detector material. In this study,
V,0s/Ti/V20s films were deposited onto n-type silicon and corning glass
substrates by co-sputtering using Ti metal and V.Os targets at room
temperature. We evaluated the effect of titanium (Ti) thin films prepared at
different thicknesses on the structural, morphological and optical properties
of V»0s films. The properties of films were analyzed by using secondary
ion mass spectrometer (SIMS), high-performance atomic force microscope
(hp-AFM) and UV-VIS spectrometer. The distributions of the Ti, V and O
elements were investigated by depth profiling. SIMS results show that Ti
atoms in the interlayer fully difussed into V,Os film. Morphological
analyzes were characterized with hp-AFM by using dynamic mode
scanning at 3x3 um? scan area. It was observed that root mean square
(RMS) value of the films decreased with increasing of the film thickness.
Energy band gap of the produced films was determined about 2.5 eV from
the absorption spectrum.

Keywords: V,0s, Ti, Co-sputtering, Thin Film
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X-ray Raman Spectroscopy of Lithium-ion Battery Electrolyte
Solutions in a Flow Cell
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Abstract

High-performance energy storage systems are at the heart of modern
sustainable energy applications. Among the commercially available
electrochemical energy storage systems, lithium-ion batteries (LIBs) are
one of the most widely used devices. Electrolyte solutions of lithium salts
in mixed organic solvents are of great importance for the development of
LIBs. Battery performance is strongly influenced by the characteristics of
the electrolyte and its components. Different salts, salt concentration and
presence of the electrolyte additive substantially influence the overall
performance of LIBs including energy and power density, recharge time
and cycle life.

We utilized synchrotron-based X-ray Raman scattering (XRS)
spectroscopy to explore the element-specific electronic structure of LIB
electrolyte solutions. In this study, shallow-core x-ray absorption edges of
different electrolyte solutions, like carbon and oxygen K-edges were
measured using XRS spectroscopy together with closed circle flow-cell for
the first time. We observe spectral shifts at both carbon and oxygen K-
edges by varying ionic concentrations and report the effects of different
salts. The current study provides spectral fingerprint-like information on the
electronic structure of commonly used electrolyte solutions without any
decomposition of the electrolyte during the charging/discharging process of
aLIB.

Keywords: XRS, lithium-ion battery electrolyte, carbon and oxygen K-edges XRS spectra
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Abstract

Metal oxides are widely preffered of modern sensor applications due to
their high sensitivity, low cost, miniature size, easy application and low
power consumption. TiO; is frequently used to detect several toxic gases. It
is also well known that doping with metal is an important selection to
improve sensitivity properties of the TiO, based sensors. In this work, MgO
doped TiO; on Si and corning glass substrates were obtained by co-
sputtering tecnique at 100°C and 300°C of substrate temperature with the
thickness of 45 and 70 nm, respectively. The surface morphology of the
films was analyzed with high performance atomic force microscope (AFM)
on 3x3um? scan area. The root mean square (RMS) and grain size values of
the films were calculated from morphological images. The grain size
increases from 19.83 to 22.67 nm with increasing the temperature from 100
to 300°C. The transmittance of the films was obtained by using UV-Vis
Spectrometer in the range of 200-1100 nm. Energy band gap of the film
was calculated about 3.3 eV. In addition, secondary ion mass spectrometer
(SIMS) was used to analyze atomic distrubutions of the films as depending
of the depth. Homogeneity of the Ti and Mg elements was observed in the
both films. Also, distribution of Mg showed fluctuation with increasing
substrate temperature.

Key Words: TiO,, MgO, doped thin films, Co-sputtering, Gas Sensor.
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Abstract

Zinc oxide (ZnO) is an attractive n-type semiconductor material for several
electro-optical device applications due to its wide and direct band gap
(~3.37 eV) and high excitonic binding energy (60 meV), high optical
transmittance and good electrical conductivity [1,2]. The physical, optical
and electrical properties of ZnO material can be changed by doping metals
such as Al, Mg, Co, Ga and Cu. Among these metals, Cu, which is known
as a fast-diffusing impurity in the ZnO, is suitable for band gap engineering
applications by creating localized impurity level in the structure [1,2]. It is
so essential to investigate the deep levels of metal-doped ZnO thin films to
evaluate performance of the electro-optical devices. In this study, the
capacitance-voltage (C-V) measurements of the film deposited by co-
sputtering technique with Cu (DC) and ZnO (RF) targets were carried out
with the modulation frequency of 1MHz in the range of 95-310 K with a
temperature step of 20 K. The Cu:ZnO thin film was analyzed to investigate
the deep levels in the band gap within the temperature range of 90-300 K
under various rate windows (2, 5, 10 and 20 ms) with Deep Level Transient
Spectroscopy (DLTS). The measurements were conducted with a reverse
voltage of Vr= -1V, a trap filling reverse pulse of amplitude V,= 1V and a
pulse width of 10 ms. The activation energy (Ea) of trap levels and capture
cross-section (c) were found to be 270 meV and 8.73x10%* cm™ from the
Arrhenious plot drawn by using the DLTS data, respectively. In addition, it
was obtained that the concentration of trapped charge carriers (N;) was
3.79x10%2 cm3,

Keywords: Cu:ZnO, C-V, DLTS.
Acknowledgement: This work was supported by Development Ministry (TR) under project no: 2016K212220
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MWIR Bélgesi icin Yansima Onleyici Ince Film Kaplama / Anti-
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Ozet

Orta kizil6tesi bolge (MWIR) olan 3-5um dalgaboyu aralign kizilétesi (KO)
goriintiileme sistemlerinde sicak cisimlerden yayilan enerjiyi (isiy1)
algilayarak tehdit algilama, izleme, termal imza algilama ve arazi analizleri
gibi uygulamalar i¢in kullanilmaktadir. Bu baglamda KO gériintiileme
sistemlerinde mercek veya optik pencere olarak daha fazla tercih edilen Ge
yariiletkeni ise 2-/4um dalgaboyu araliginda %46 optik gecirgenligi
bulunmaktadir. Bu yansimalarin %50°’den fazla olmasimna Ge’nin yiiksek
kirilma indisi (4um i¢in n=4,025) neden olmaktadir. Ge’un yansima
kayiplarim azaltmak ve optik gecirgenligini arttirmak icin, KO bélgede
optik gegirgenligi bulunan ve diisiik kirilma indisine sahip bir malzeme ile
yansima Onleyici kaplama (ARC) yapilmasi gerekir. Calismamizda, kirilma
indisi 2,20 ve 2-12um dalgaboyu araligida optik gegirgenligi bulunan ZnS
malzemesi, Ge optik penceresinin her iki yiizeyine tek katman kaplama
yapilmig ve MWIR bolgesi igin ARC olarak tasarlanmustir. ZnS ince filmler,
magnetron piiskiirtme yontemi ile 3 mTorr basing, 100 W gii¢ ve 100°C
alttas sicaklik kaplama parametreleri uygulanarak 314 nm ve 555 nm film
kalinliklarinda tretilmistir. Cift yiizey ZnS kapli Ge’un optik gecirgenligi
FTIR ol¢tiimleri ile belirlenmis olup 4um i¢in %84 civarinda olmaktadir.
XRD ve AFM ile filmlerin kristal yapist ve yiizey morfolojileri incelenmis
olup, ZnS yansima onleyici ince film kapli olan Ge optik pencerelerin
MWIR bolgesinde KO goriintilleme sistemlerinde kullanilabilecegi
degerlendirilmektedir.

Tesekkiir: Bu ¢aliyma 2016K121220 nolu proje kapsaminda Kalkinma Bakanligi, 115F048 nolu proje ile
TUBITAK tarafindan desteklenmektedir.

Anahtar Kelimeler: KO Goriintiileme, ARC, Optik gecirgenlik, Germanyum
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Yeni Nesil ince Film Giines Hiicreleri i¢in Cu2ZnSnS,
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Ozet

CuxZnSnS4 (CZTS) ince film giines hiicreleri icin sogurucu katman olarak
iyi bir adaydir. CZTS, yapisal olarak kendisine benzemekte olan
Cu(In,Ge)Se; (CIGS) katmanin aksine, diinya lizerinde bolca bulunan
elementleri icermesi nedeniyle disiik maliyetli, toksik olmayan, 1.4 — 1.6
eV’lik direkt bant genisligine ve yaklasik 10* cm’lik genis bir optik
sogurma katsayisina sahip olan bir bilesendir. Bu nedenlerle, CZTS,
fotovoltaik cihazlar i¢in ideal bir sogurucu katman olarak yogun bir sekilde
aragtirllmaktadir [1]. CdS ise ince film gilines hiicreleri igin n-tipi
yariiletken karakteristikli olup, yiiksek enerji araligi (Eg = 2.42 eV)
nedeniyle ise gilines hiicreleri uygulamalari i¢in umut verici tampon
tabakalardan biridir [2]. 600 nm dalgaboyunda iken, CdS’nin bulk formu
2.52 degerinde kirilma indisine sahip oldugundan dolayr CdS’yi giines
hiicreleri uygulamalar1 i¢in uygun bir se¢enek kilmaktadir [3]. Kimyasal
banyo biriktirmesi (CBD) yontemi ile diizgiin, yapigkan, seffaf ve
stokiyometrik CdS ince filmler elde etmek uygun bir tekniktir [4].

CZTS sogurucu katmaninin olusturulmasi asamasinda iki asamali islem
uygulanmaktadir. Ilk asamada, CZT metalik onciileri (precursor), DC
miknatissal piskiirtme yontemi ile molibdenyum (Mo) kapli soda cam
(SLG) iizerine biriktirilmektedir. Bu yontem katmanlarin kalinliginin
kontrol edilmesine izin vermektedir [5,6]. Ikinci asamada ise, tim
biriktirilen metalik 6nciilii film, 6zel tasarim bir tiip firina yerlestirilen bir
grafit kutu igerisinde kiikiirt tozu kullanilarak, tasiyict Ar gazi atmosferi
altinda ve 550 °C civarinda siilfirlenmektedir. CdS tampon katmani, p-n
etkisini olusturmak igin ¢esitli zamanlamalar (60, 75 ve 90 dak) ile 85 °C'de
CBD yontemi kullanilarak CZTS  sogurucu tabaka iizerinde
biriktirilmektedir.

CZTS/CdS iizerine ise giines hiicreleri cihazin1 tamamlamak i¢in ZnO ve
Al katkili ZnO (AZO) tabakalar1 olusturulmaktadir. Numunelerin yapisal
karakterizasyonlar1; konfokal Raman Spektroskopisi, XRD ve EDX analizi
kullanilarak  yapilmaktadir. Yiizey morfolojisi, SEM analizi ile
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belirlenmektedir. Kimyasal bag yapist ise XPS ile incelenmektedir.
Caligmalarimizda, giines hiicrelerinin fotovoltaik 6zellikleri incelenerek,
olasi en yiiksek verimlilik elde edilmeye ¢aligilmaktadir.

* Bu calisma 114F341 numarali TUBITAK Projesi tarafindan desteklenmektedir.
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Ozet

Yar iletken mikro aynalardan olusan ve dijital olarak kontrol edilen mikro-
opto-elektromekanik sistemler (micro-opto-electromechanical system,
MOEMS) elektromanyetik dalgalarin uzaysal dagilimlarini
sekillendirebilen cihazlardir ve uzaysal 151tk modiilatorii (Spatial Light
Modulator, SLM) olarak da adlandirilirlar [1]. Uzaysal 11k modiilatorleri
elektromanyetik dalgay1 toplayan, odaklayan veya bdlen bir dizi mercek
sistemi sayesinde tek dalga boyunda es fazli 1smmim yapan bir
elektromanyetik kaynaktan yayilan dalganin kirinima ugrayarak yapisinin
degismesini saglar. DLP projeksiyonlarda kullanilan ve goriintiiniin dijital
olarak olusturulmasini saglayan bir teknoloji olup; DMD, SRAM (Statik
Random-Access Memory) iizerine yerlestirilen aliiminyum mikro ayna
dizisine verilen isimdir. SRAM hiicreleri, bir ayna ile haberlesmeyi ve her
aynanin bireysel olarak adreslenmesini saglar. Mikro aynalar elektrostatik
¢ekimle hareket ettirilir. Ayna ongerilim ve reset voltajina baglidir. Adres
elektrotlar1 kontaklar aracilifiyla altta yatan (Complementary Metal-Oxide-
Semiconductor) CMOS bellegine baglamir.  Aynalarin hareketi ayna
altindaki bellege “1” ve “0” olarak aktarilir. Uygulanan 6ngerilim voltaji
sonucunda olusan elektrostatik alan farkina goére aynanin hareketi
saglanmis olur. Aynanin ilk konumuna gelmesi icin kisa reset pulse
uygulanir ve aynanin Ongerilimle voltaji kaldirtlir [2]. Uzaysal 11k
modiilatorleri, karmagik goriintiiler ve vortex iiretilmesinde en kullanislt
donanimlardan biridir.[3] Acisal momentum tasiyan elektromanyetik
dalgalar, fiber optik iletisimde yiliksek bant genisligine ¢ikilmasi [4, 5],
bilgisayarlarda manyetik okuyucularin okuma yazma hizlarinin artirilmasi
[6] ve yiiksek duyarli optik Olgiimler [7-9] gibi genis uygulama alanlarinda
kullanilir. Bu ¢alismada DLP teknolojisi ile iiretilen ve maliyeti diisiik olan
mikro aynalarn  ve ilgili elektronik bilesenlerinin  kullanilarak
elektromanyetik dalgalara a¢isal momentum kazandirilmasi arastirilacaktir.
Uzaysal 151k modiilatorii olarak tasarladigimiz devrede yer alan mikro ayna
dizisi igin faz maskesi olarak Mathematica programi ve uygun
matematiksel formiiller yardimiyla olusturulan hologramlar kullanilmistir.
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Bu hologramlara digiiriilen elektromanyetik dalgalarla farkli agisal
momentum degerlerini tasiyan elektromanyetik dalgalarin elde edildigi
gosterilmistir.
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Abstract

Studying on alloy magnetic thin films have attracted due to address many
fundamental researches and applications such as data storage devices,
sensors and so on. It is also necessary to develop novel magnetic thin films
with functional properties to keep pace with this rapid evolution of
technology. The alloy film studies offer variety of advantages for achieving
desired physical properties by changing chemical composition, surfaces,
interfaces, growth techniques, growth atmosphere, and substrate
temperature. In this study, CoxRhi« films were prepared by co-sputtering of
Co and Rh targets directly onto the single crystalline MgO(100) substrates.
Crystal structure and magnetic properties were investigated as a function of
chemical composition.

Structures and magnetic characterizations of these alloy thin films were
investigated by X-ray diffractometer (XRD), ferromagnetic resonance
(FMR)) and vibration sample magnetometer (VSM), respectively. The
surface morphology was observed by surface electron microscopy (SEM).
The XRD results indicated that CoRh films exhibited a strong CoRh(200)
fcc film peak and this peak disappeared at high Co concentrations and
Co(220) peak formed. Namely, the crystal orientation of film rotated
respect to substrate crystal orientation depending on the Co concentration.
SEM images indicated that domain structure, granular morphology and
uniform surface. The alloy thin films represented ferromagnetic behavior at
the room temperatures and magnetic anisotropy direction switched 90
degrees in a certain condition. In conclusion, the structural and magnetic
properties of CoxRhq.x) thin films are strongly correlated as a function of Co
concentration.

Keywords: Ferromagnetic resonance, CoRh. alloys, Magnetic Anisotropy
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Abstract

Increasing energy conversion efficiency of photovoltaic solar cells requires
research and development (R&D) activity on many parameters. The
development of anti-reflective (AR) layers that reduce the reflection of light
on the solar cell is an important research topic. Photons reflecting back
without generating electrons-hole pair cause the reduction of solar cell
efficiency. Single or multilayer anti-reflective coatings (ARCs) such as
AlLOs/TiO2, MgF/ZnS, SisNas, SiOz, TaOs on GalnP/GaAs/Ge triple
junction solar cells have been reported in the literature in order to reduce
the reflection.

In this study, solar cell fabrication was carried out by using
photolithographic techniques on GalnP/GaAs/Ge triple junction solar cell
structure grown by molecular beam epitaxy (MBE) system at Gazi
University Photonics Application and Research Center (Gazi-FOTONIK).
Device output parameters of the obtained cell were determined with
current-voltage (I-V) measurements under AM 1.5 solar spectra. Ta;Os thin
film was coated on front surface of the solar cell by using RF magnetron
sputtering system. Optical properties of the Ta,Os thin film were
determined by transmittance and reflectance measurements. Also, the
refractive index of the film was measured by using spectroscopic
ellipsometer (SE). The effect of the Ta,Os ARC on the device output
parameters was analyzed. It has been determined that the Ta,Os AR layer
has increased solar cell efficiency from 22 % to 28 %.

Keywords: Solar Cell, Triple-Junction Solar Cell, MBE, Anti-Reflective Coating, Ta,Os
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Abstract

Tantalum pentoxide (Taz20s) is one of the most popular material between
oxide-based coatings in recent years because it has remarkable properties
for many optical and electronic applications. The Ta2Os thin films having
high thermal and chemical stability, high optical transmittance and
refractive index in wide spectral range, and high dielectric constant are
extensively used as antireflection coating (ARC) for both optical and
photovoltaic applications, as interference filter for optical windows, as
electrical insulator for microelectronic devices and capacitors, and used in
electrochromic coatings.

In this work, anti-reflective properties of the Ta»Os thin films deposited on
different substrates were discussed in detail. The Ta,Os thin films were
deposited onto Corning Glass (CG), Si, GaAs and Ge substrates by non-
reactive RF magnetron sputtering technique using Ta»Os ceramic target.
Depth profiles of the films were obtained by secondary ion mass
spectroscopy (SIMS) in order to determine atomic homogeneity. The
surface morphologies of the Ta,Os films were characterized by atomic force
microscope (AFM). In order to determine optical properties, the
transmittance and reflectance measurements were performed using UV-Vis-
NIR spectrometer. In addition, refractive indices (n) of the Ta,Os thin films
were determined to be about 2.15 by spectroscopic ellipsometer (SE). It has
been observed that the Ta,Os thin film have reduced the reflection on Si,
GaAs and Ge substrates by 82, 81 and 74 %, respectively.

Keywords: Sputtering, Anti-Reflective Coating, Ta,Os
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Abstract

By chemical modifications of  Perylene-3,4,9,10-tetracarboxylic
dianhydride (PTCDA) from both dianhydride and bay positions, optical and
electronic properties can be adjusted as desired. PTCDA can be derivatized
by imidization with amine derivatives and/or esterification reaction with
alkyl halides from its dianhydride positions, so that perylene diimide (PDI)
and perylene tetraester (PTE) derivatives having quite different
photophysical properties can be synthesized. PDI and PTE derivatives have
high optical, thermal and chemical resistance properties as well as high
molar absorption in the visible region and high fluorescence yield in
solution. However, due to the fact that PDI and PTE have an aromatic
conjugated core, their fluorescence is quenched due to aggregation in the
film phase.

In this work, perylene derivatives which emit green and yellow colour were
synthesized and electrospinned fibers of polystyrene:perylene derivative
composites were prepared. Fibers presented higher fluorescence quantum
efficiencies compared to the bare film phases of the synthesized material.
Afterwards, the fibers were embedded in polydimethylsiloxane matrix and
placed on the blue LED (Amax=455 nm). The colour rendering index (CRI)
values obtained were around 60. This situation is attributed to the lack of
red emission range and studies to overcome low CRI value will be
continued.

Keywords: Perylene diimide, perylene tetrabutylester, solid state lighting, electrospinning
method, white light, down conversion of energy.
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Abstract

In this study, we have performed an atomic, electronic structures and
energetics of the B/Mo(110) surface using density functional theory based
on the generalized gradient approximation. We have also studied B-
segregation in the Mo substrate. The calculated surface segregation energy
results show that the B atom does not segregate to the top-most surface
layer. The B atom prefers to stay a site below the top-most surface layer. So
that, B atom located at the second layer are energetically favorable.
Furthermore, we analyze the electronic band structure and electron density
for B segregation in the Mo(110) surface. The electron density plot
indicates that a chemical bonding between Mo d-orbital and B p-orbitals
which are clearly overlap. The other surface states are contributed
individual orbital of Mo and B atoms.

Keywords: DFT, Mo surface, segregation
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Abstract

The electrical characterization of the Al/TiO2/p-Si (MIS) photodiode have
been investigated by using forward and reverse bias current—voltage (I-V)
characteristics at room temperature. The values of reverse saturation current
(Is), ideality factor (n) and zero-bias barrier height (®go) and series
resistance (Rs) of the photodiode were obtained as 2.83 x108 A, 1.70, 0.742
eV in dark and were obtained as 1.95 x10 A, 4.67, 0.632 eV under 100
mW/cm?, respectively. In addition, filing factor (FF) and output/efficiency
were obtained as %45 and %1.98 under100 mW/cm?, respectively. These
experimental results indicate that the Al/TiO2/p-Si (MIS) structure exhibits
a good photodiode behavior, and the photocurrent of the diode increases by
increasing illumination intensity. The energy-density distribution of surface
states (Nss) was also obtained both in dark and under various illumination
densities by taking into account voltage dependence of effective barrier
height (®e) and ideality factor. The value of Nss increases from the mid-gap
of Si towards to the top of valance band almost as exponentially. The
possible current conduction mechanisms were determined by plotting of the
double logarithmic I-V plots in the positive voltage zone and the value of
current was found proportional to voltage (I~V™).

Keywords: Al/TiO./p-Si (MIS) type photodiode; Photo-response and electrical properties;
Forward and reverse bias current-voltage (I-V) characteristics.
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Abstract

The forward and reverse bias capacitance-voltage (C-V) and conductance-
voltage (G/w—V) characteristics of the Al/TiO./p-Si (MIS) structures have
been investigated in dark and 100mW/cm? illumination intensity at room
temperature and 1MHz. Both the C-V and G/w-V plots have inversion,
depletion and accumulation regions like a metal-oxide-semiconductor
(MOS) capacitor both in the dark and under illumination conditions. The
values of C and G increase under illumination especially in depletion and
accumulation regions. This increase in C and G under illumination is the
result of illumination induced electron-hole pairs. The observation of a peak
in depletion region under illumination in forward bias C-V plot was
attributed to the special density distribution of surface states (Nss) located
between TiO, and p-Si. The values of diffusion potential (Vg4), doping
concentration (Na) atoms, depletion layer width (Wp), and barrier height
(dg) were obtained from the reverse bias C2-V plots both in dark and 100
mW/cm? illumination intensity. In addition, the voltage dependent profile
of series resistance (Rs) and density distribution of Nss were obtained from
the Nicollian-Brews and low-high capacitance (Cie-Cur) methods,
respectively.

Keywords: Al/TiO,/p-Si (MIS) type photodiode; Low-high capacitance method; Illumination
dependent electrical parameters; Voltage dependent profile of Rs and N.
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Ozet

Bu c¢alismada, tek ve farkli renklerde, rengi ve siddeti zamanla degisen 151k
paternlerinin insan goérme sistemi ve beyni {zerindeki etkilerinin
incelenmesi, bunun sonucunda insani kisa siireli etkisizlestirmek amaciyla
en uygun 11k paterninin belirlenmesi amaglanmigtir. LED 151k kaynaklari
kullanilarak, bunlarin istenilen uzaklikta, istenilen arka plan aydinhk
kosullarinda, olusturdugu zamana gore siddeti ve rengi degisen 1s1k
paternleri ile, insan gorme sistemi ve beynini etkileyerek, insani etkisiz hale
getirebilen bir sistem tasarimi gelistirilmistir. Bu sistemin asil bileseni olan
etkisizlestirici 151k paternleri gémiilii bir yazilim vasitasi ile bunlari 1518a
doniistiiren uygun se¢ilmis LED modiillere uygulanmig, uygun optik
bilesenler ile istenilen mesafede istenilen alani etkileyebilmesi saglanmustir.
Sistemde yer alan LED modiillerde bulunan her bir renkteki LED 1sik
kaynagi, ayni anda 1-100 Hz araliginda istenilen frekanslarda, 500 kHz’lik
tasiyiciyr agip kapatarak ve genligini kontrol ederek, insan-makine
arayliziinden girilen paterne gore modiile ederek istenilen 1s1k siddeti ve
renklerinde 151k paternlerinin olusumunu saglamistir. Buradaki 151k
paternleri tek renkteki bir 1s1k siddetinin zamana goére degismesi ve ¢ok
renkli 151k paternlerinin zamana gore degismesi ile olusturulmustur. Sonug
olarak, 7 — 15 Hz frekans araliginda gelistirdigimiz 1g1k paternlerinin,
hedeflenen etkilere yakin etkiler olusturabilecegi laboratuvar ortaminda
yaptigimiz ¢alismalarda gozlemlenmistir.

Anahtar Kelimeler: Isik Yayan Diyot (LED), Insan Gorme Sistemi, Insan Beyni, Engelleyici
LED Lamba
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Abstract

GaN-based semiconductors are promising material for light application
since the first high-brightness GaN-based blue light emitting diode (LED)
was achieved on c-plane sapphire substrate. Generally sapphire substrate
uses for GaN growth because of lack of single crystal GaN substrate.
Although, it is difficult to grow high-quality GaN epilayers due to large
lattice and thermal expansion mismatch between the sapphire substrate and
the GaN epilayer, high efficiency blue light-emitting diodes (LEDs) were
successfully produced. Even though nitride based devices are less sensitive
to dislocations, dislocations acts nonradiative recombination centers or
leakage pathways for vertical conduction, degrade device performances and
cause lower lifetimes in GaN layer effect device performances. For this
reason, several groups investigated the effect of growth parameters to
improve quality of GaN epitaxial layer. The aim of this study is to
understand the effects of different V/III ratio during 3D-2D transitions. A
series GaN epitaxial layers were grown on c-plane sapphire substrates by
MOCVD system. The effect of different /Il ratios in 3D-2D transition
(during HT-GaN growth) on structural and optical properties are studied
using high resolution x-ray diffraction (HRXRD) and atomic force
microscopy (AFM).

Keywords: LED, GaN, MOCVD
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Ozet

Kuantum Caglayan Lazerler, diger diyot lazerlerin yakin kizildtesi ve
gOriiniir bolgedeki kullanim alanlarini, kizil6tesi bolgeye tasimaktadir. Bu
spektroskopik algilamanin, atmosfer gaz analizi, kirletici gazlarin tespiti,
patlayici gazlarin eser miktarlarinin tespiti, nefes kontrolii ile hastalik
tespiti, uzaktan kacak gaz tespiti, eksoz gaz tespiti gibi uygulamalarda
kullanim1 miimkiindjir.

Kuantum ¢aglayan lazerler sadece iletim bandinda (conduction band)
calisgan yani sadece elektronlarin iletim bandindaki enerji seviyeleri
arasindaki gegisleri sonucu olusan tek kutuplu (unipolar) lazerlerdir. Bu
enerji seviyeleri arasindaki enerji farki aktif bolgedeki kuyularin
genislikleri ile kontrol edilebilir, bu sayede malzemeden bagimsiz istenilen
dalga boyunda lazer 111 elde edilebilir.

Bu ¢alismada, 3-5 pm atmosferik gecirgenlik bdlgesinde 1s1ma yapan, InP
tabanli Kuantum Caglayan Lazerinin {iretimi ve Kkarakterizasyonu
yapilmstir. Lazer tiretiminde optik litografi, PVD, CVD ve agindirma gibi
temel mikrofabrikasyon yontemleri kullanilmigtir. Oda sicakliginda 150
mW, —30 °C’de ise 250 mW optik gii¢ ¢ikisi elde edilmistir.

Bu caligma; Bilim, Sanayi ve Teknoloji Bakanlig:1 tarafindan Proje no:
SAN-TEZ 0522.5TZ.2013-2 ile desteklenmistir.

Anahtar kelimeler: Kuantum caglayan lazer, mikrofabrikasyon, kuantum kuyulu
lazerler, optik ve elektriksel olgiimler
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Abstract

CupZnSnSs (CZTS) is a p-type semiconductor with a band gap of 1.4-1.5
eV and a high absorption coefficient over 10* cm™. To date, the obtained
maximum efficiency value for CZTS-based thin films solar cells is 12.6%
[1]. In order to enhance this low efficiency of CZTS-based solar cells, it is
necessary to investigate and clarify the defect structure of CZTS films.
Photoluminescence (PL) spectroscopy is one of the most important methods
to investigate the defects in semiconductor materials [2]. In this study, the
defect levels of CZTS films with different thickness and compositions
grown by magnetron sputtering technique were investigated by means of
PL measurements. PL data of the CZTS films was obtained by using 325-
nm HeCd laser light with an exposure time of 1 s at room temperature. It
was observed that the PL emission peaks of the films were characteristic of
asymmetric and broad peaks and had exponential tails at low-energy side.
This asymmetric PL bands were attributed to radiative transitions taking
place in semiconductors with high densities of ionized defects [3]. The peak
positions found at around E=1.34 eV were slightly lower than the band gap
values calculated as Eg=~1.4 eV from UV-Vis spectroscopy data.
However, the PL emission peaks had a cleavage at 1.39 eV (892 nm). This
was attributed to presence of the inhomogeneous regions and secondary
phases in the structure.

Keywords: Cu,ZnSnS,, CZTS, Photoluminescence, PL, defects.
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Ozet

Bu caligmada, InGaN/GaN 151k yayan diyot (LED) yapilari, farkli In
kompozisyonuna sahip InGaN/GaN bariyer tabakasinin etkisini incelemek
amaciyla, safir alttag ilizerine metal organik kimyasal buhar biriktirme
yontemi (MOCVD) ile biriktirildi. LED yapilarin yapisal 6zellikleri Yiiksek
¢Ozlinlirli X 1sm1 kirmimi (HR-XRD) yontemi ile karakterize edildi.
Amacimiz mozaik yap1 hesaplarindan yararlanarak LED yapisinin kalitesini
arttirmaktir. Gilinimiizde LED'lerin genis bir kullamim alanina sahip
olmasindan dolay1 sekt6rde biiylik bir pazar pay1 bulunmaktadir. AIN, GaN,
InN ve alagimlarin1 igeren III-N malzeme sistemi, 151k yayan diyotlar
(LED'ler), lazer diyotlar1 ve 151k sensorleri uygulamalarindan dolayr genis
bir ¢alisma alamna sahiptir. Ozellikle InGaN gibi, GaN bazli LED'ler
arsenik bazli LED'lerden daha yiiksek giig, sicaklik ve frekans araliklarinda
calisabilirler. Ancak GaN tabanli LED'ler hala yiiksek kusur yogunluklarina
sahiptir. Bu nedenle galigmalarimizda mozaik yap1 analizi yapildi. Vegard
ve William hall yar1 deneysel metotlar ile HR-XRD cihazi ile yatay ve
dikey kristal boyutu, dislokasyonlar, egilme acist ve burkulma agisi
ozellikleri incelendi. Kompozisyonun, kenar ve vida tirli kusurlarin
azalmasina yol agan 6nemli bir faktdr oldugunu sdyleyebiliriz.

Anahtar Kelimeler: InGaN/GaN, Led yapilar, Kusur analizi

41



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Si / SiGe yapimn optik karakterizasyonu/ Optical
Characterization of Si / SiGe structure

I Kars Durukan®, M.K.Oztiirk'?, E.Karagoz' , M.Pehlivan!, S.Dogru*

1Gazi Qniversitesi, Fen Fakiiltesi, Fizik Boliimii, Ankara, Tiirkiye
2Gazi Universitesi, Fotonik Arastirma Merkezi, Ankara, Tiirkiye

Ozet

Silisyum ve Germanyum saf halde yariiletken 6zellik gostermekte olup,
glinimiiz elektronik endistrisinde en ¢ok kullanilan materyallerdir.
Silisyum farkli yariiletkenlerin birlesimiyle, cihaz gelisiminde 6nemli bir
yere sahiptir. Timlesik devre iiretiminin biiyiik ¢ogunlugunu Si tabanl
devreler olustururken, bu devrelerin iiretiminin biiylik bir ¢ogunlugu ise
Biitlinleyici Metal Oksit Yariiletken teknolojisi ile yapilmaktadir. Si CMOS
teknolojisi ile saglanamayan ozellikler ise SiGe teknolojileri ile
saglanabilmektedir. CMOS teknolojide diger yariiletkenlerle kombinasyonu
ile giivenilir bir yariletkendir. Ancak, yariiletkenlerin sahip olduklar
birbirinden farkli 6rgii parametreleri nedeniyle alttag iizerine biriktirilen
tabakalarda belli bir kritik kalinliktan sonra tabakalar arasinda orgii
uyumsuzlugu ve dislokasyonlar olusmaktadir. Bu kusurlu yapilarin, entegre
cihaz ozellikleri iizerinde zararli etkileri vardir. Bu kusurlarin kontrol
edilmesi ve azaltilmasi onem teskil etmektedir. Bizim g¢aligmamizda da
cihaz iiretiminde 6nemli bir yere sahip olan SiGe yapilart kullanildi. Si
alttag iizerine olusturulmus SiGe yapinin XRD ve AFM ile analizi yapild.
XRD analizi ile diizlem agilari,strain, stress ve dislokasyon yogunluklari
hesaplandi ve AFM ile yiizey morfolojisi ve ortalama ylizey piiriizliligi
incelendi.

Anahtar Kelimeler: Si/SiGe, XRD, AFM
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Applications
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Abstract

Quantum dots (QDs) are luminescent semiconductor nanocrystals that have
the particle size in nanoscale. Since the optical spectra of the QDs could be
tuned by both the particle size and the alloy composition, ternary and quater
nary type QDs have a great advantage over binary systems. That is the reas
on, in our studies, we have focused on two different synthesis methods to sy
nthesize ternary and quaternary type QDs in both aqueous and organic syste
ms. While TGA capped ZnSxSeix nanoalloys with high absorption coefficie
nt are synthesized with modified aqueous phase method, ZnxCd1.xSySe1.y, C
dSxSei-x nanoalloys with high photoluminescence quantum efficiencies are
synthesized with the modified two-phase approach. After the purification st
eps of synthesized QDs, optical and structural characterizations are done by
UV-Vis and PL spectroscopy, TCSPC measurements, XRD, SEM-EDS an
alysis and DLS measurements. Taking the proper advantages of electronic a
nd optical properties, it is possible to use these QDs in optoelectronic applic
ations like LEDs, photovoltaics, solar cells or photocatalytic applications as
different components. While the QDs with high PL QE, low FWHM serve
as intense pure colors for QLEDs as the emissive layer, QDs with high exti
nction coefficients and small particle size are proper candidates for electron
transport layers and photocatalytic applications. Here, we briefly introduce
the different synthesis methods of high-quality QDs for various light-relate
d applications.

This study was supported by Turkish Scientific and Technical Research Co
uncil - TUBITAK ( Project No: 115F616 )

Keywords: Quantum dots, semiconductor nanoalloys, light applications.

43


mailto:serdarozcelik@iyte.edu.tr

I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

TiN Ince Filmlerin RF Piiskiirtme Yéntemiyle Uretilmesi:
Kaplama Siiresinin Film Ozellikleri Uzerine Etkisi / Production
of TiN Thin Films by RF Sputtering: Effects of Deposition Time

on Film Properties
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Ozet

Titanyum alagimlari, havacilik/uzay sanayisinde gaz tiirbini ve jet
motorlarinin parcalarinin  {iretiminde kullanilirken, saglik sektoriinde
implant malzemesi, biyomedikal cihazlarda elektrik baglantilar1 vb.
uygulama alanlarina sahiptir. Bu ve benzeri alanlarda Titanyum Nitriir
(TiN) yiiksek sertlik, alttasa iyi yapigma, iyi korozyon direnci, elektriksel
iletkenlik, biyouyumluluk, hemokompatibilite gibi 6zelliklerinden dolay1
cazip hale gelmektedir. TiN ince filmlerin elde edilmesinde, magnetron
puskiirtme yontemleri (rf ve dc) bir dizi degistirilebilir parametre i¢cermesi
(ptskiirtme basinci, sicaklik, azot basinci, alttag bias uygulamasi gibi) ve bu
parametrelerin kombinasyonunu kullanarak istenilen &zelliklerde yiiksek
kaliteli filmler iiretilebilmesinden dolayr yaygin olarak tercih edilmektedir.
Bu galismada, cam ve silikon alttaslar iizerine farkli kaplama siirelerinde
(120, 180 ve 240 dk.) ve oda sicakliginda RF magnetron piiskiirtme
yontemiyle TiN ince filmler olusturuldu. Hedef malzemesi olarak TiN
kullanilirken, kaplama siiresince Ar islem gazinin akisina bagli olarak
plskiirtme basinci 10 mTorr olarak tutuldu. Filmlerin kalinlik degerleri
profilometre ile belirlendi. Numune kalinliklar1 120, 180 ve 240 dk
kaplama siirelerine gore sirast ile 200, 327 ve 355 nm olarak olgiildil.
Silikon alttag tizerine kaplanan numunelerin elektriksel ozellikleri Hall
etkisi Ol¢lim sistemi, morfolojik &zellikleri atomik kuvvet mikroskobu
(AFM) ile incelendi. Filmlerin optik &zellikleri cam alttas iizerine kaplanan
numunelerin UV-Vis spektrometre 6lgiimleri ile degerlendirildi. 180 dk
kaplama siiresine sahip olan numunenin 6zdirenci 2.91x10? Q.cm olarak
olgiildii. 3x3 pm?’lik tarama alaninda, RMS degerinin biitiin numuneler igin
1.2 -1.9 nm arasinda oldugu belirlendi. Elde edilen sonuglar, homojen ve
diizgiin ylizey morfolojisine sahip TiN ince filmlerinin RF magnetron
piiskiirtme teknigi ile biiyiitiilmesinin basarildigin1 gostermektedir.
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Abstract

Germanium (Ge) is a convenient semiconductor material for the IR optical
windows and domes of the ISR (Intelligence, Surveillance and
Reconnaissance) and thermal imaging systems being transparent in both 3 -
5and 8 - 12 pm atmospheric window regions. Due to high refractive index
and mirror like surface of the Ge window, its optical transmission is limited
around 45% in these regions. In order to minimize the reflectance losses,
antireflective (AR) coating having materials with lower refractive index
material from Ge is necessary on Ge optical window. In this work, the n-
type Germanium single crystal with 4-inch diameter and [111] orientation
was grown by using Czochralski system. After slicing-lapping-polishing
processes, Ge optical window having mirror-like surface was produced.
ZnSe film as AR layer were coated on both side of Ge optical window.
Optical transmittance of the double side AR coated Ge window were
determined by using Fourier transform infrared (FTIR) spectroscopy as 75-
95% in the 8-12 pum region. Obtained results show that produced Ge optical
window can be suitable for domes of the ISR and thermal imaging systems
working in this optical region.

Keywords: Crystal growth, optical window, antireflective coatings.
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Abstract

Antidot structure is a periodic arrangement of nano/microscale defects
introduced to the continuous film. Structures as such allow for a control of
magnetic properties in nanoscale thin films such as tuning the
magnetization reversal, magnetic domain structure and magnetic
anisotropy. These defects provide applications as magnonic crystal
waveguides, spin wave emitters, microwave filters and high density
magnetic data storage in technology. We investigate the effect of antidot
geometry on the magnetic anisotropy of Permalloy (Ni80 Fe 20) thin films.
We created a chromium mask of different shaped antidot array with varying
diameter and inter pattern spacing. Mask pattern was transferred into the
silicon substrate by using ultra-violet lithography. Permalloy thin film was
grown onto lithographated substrate by dc sputtering. After a lift-off
process with aceton and Isopropyl alcohol, patterns have been imaged by
Scanning Electron Microscopy and Atomic Force Microscopy. Crystal
structure and phase of patterned films and thickness were investigated by
X-Ray diffraction and X-Ray reflectivity measurements. The effects of
antidot array on the magnetic anisotropy were investigated by FMR
technique. Measurements were performed by a X-band electron spin
resonance spectrometer operating at 9.5 GHz microwave frequency at RT.
Geometrical parameters affect ferromagnetic resonance behavior due to the
competition between shape and intrinsic anisotropies. Magnetization
reversal mechanism was influenced by variation of antidot geometry.
Antidots behave as pinning center for domain wall propagation and modify
intrinsic magnetic anisotropy locally. Therefore, we conclude antidots in
magnetic thin films can control magnetic reversal, domain wall pinning and
spin wave mode structure.

Keywords: Antidot structure, magnetic anisotropy, magnetization reversal
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Abstract

The electromagnetic wave is affected from properties of medium while it is
propagating inside a medium. One of the properties of the medium is that it
is a dispersive material. In dispersive media, the permittivity and
permeability of the medium is dependent on the frequency of the
electromagnetic wave. At optical frequencies, metals are referred to as
dispersive. At optical frequencies and near infrared frequencies, the
permittivity of metals is expressed by the Lorentz-Drude model. To
investigate the electromagnetic waves propagation in dispersive media,
many various approaches developed such as Finite Element Method (FEM),
Perturbation Method (PM), Beam Propagation Method (BPM) and Finite-
Difference Time-Domain Method (FDTD). Losses of propagation fields in
the other approximation methods are bigger than estimated value in FDTD
method and can be apply many materials. In this study, the behavior of TE
(Transverse Electricity) and TM (Transverse Magnetics) fields was
investigated in a waveguide made of material conforming to the Lorentz-
Drude dispersion. The amplitude, damping, dispersive characteristics of the
electromagnetic field are investigated that propagating in the waveguides.

Keywords: FDTD method, Lorentz-Drude model, optical waveguides, electromagnetic wave.
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Anisotropy for Spintronic Applications
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Abstract

A fundamental concept of quantum mechanics called spin which is the
intrinsic angular momentum of the electron provides an enhanced
functionality for the use of electrons to transmit, process and store
information. Spintronics (short for spin based electronics) is one of the
most amazing as much as challenging area of nanotechnology. The
advantages of magnetic materials and semiconductors can be utilized and
that makes Spintronics-Devices to be expected as functional, non-volatile,
rapid data storage and proccesing besides less energy consumed. They have
a wide span of usage area and they can be used as hard drives, Magnetic
Random Access Memories(MRAMSs), bio-sensors, microelectronics etc.
Magnetic anisotropy, the dependence of magnetic properties such as
magnetic moments on a particular order, has a vital importance for
magnetic  spintronic devices. In our study, the investigation of
Perpendicular Magnetic Anisotropy(PMA) is made for Pt/Co thin films
growth on silica and glass substrates with different thicknesses by using
Magneto Optic Kerr Effect(MOKE). MOKE measurement is based on the
interaction of light and magnetic material that the interaction causes a
change in polarization of incident light. Py (permalloy) thin films are
deposited on Pt/Co multilayers to obtain non-orthogonal magnetic
confinement and RKKY coupling. As a result, out of plane magnetization is
obtained and also coercive magnetic field is increased with reducing growth
induced anisotropy by changing the number and thickness of Pt/Co
bilayers.

Keywords: Perpendicular magnetic anisotropy, Magneto optic Kerr effect, spintronics,
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Ozet

Projemizin konusu giines 1g1gmin mercek sistemi ile yogunlastirilarak 1s1
tanki gorevi de yapan alict plakalar {izerindeki ¢ok eklemli giines
hiicrelerine geometrik optimizasyonlar ile odaklanmasi ve boylece verimin
artmasidir. Yogunlastirilmig fotovoltaik (CPV) sistemlerde giines 1s18inin
iki eksenli olarak takip edilmesi verimin artirilmasindaki ana unsurlardan
biridir. Projemizin temel hedefleri, yogunlastirilmig fotovoltaik modiil ve
takip sisteminin tasarlanmasi ve prototip olarak iiretilmesidir. Oncelikle 144
adet 4x4cm?’lik Fresnel Lens iceren mercek paneli olusturulmustur.
Tasarimi 1s1 dagilimini destekler nitelikte olan alicilar iizerine 1,8mm?
¢apmdaki heterojunction hiicreler dizilerek mercek panelinin 70mm olan
odak noktasina uygun olarak yerlestirilmistir. 9 adet alici birbirine seri
olarak baglanmig ve arti/eksi iki ¢ikis alinmigtir. Olusturulan modiiller,
egim ve riizgar sensorii gibi geri besleme elemanlar1 olan PLC {izerinde
Ladder Diyagramu ile yapilan yazilim sayesinde 0,1° hassasiyetle giinesi
takip edebilen 2 eksenli tracker sistemi iizerine monte edilmistir. Giines
simiilatorii ile yapilan 6lgiimlere gore %28 verim ve 50x50cm? alanda 60W
giic cikisi elde edilen modiillerde giinesin Fresnel mercekler ile 500 kat
yogunlastirildigr tespit edilmistir. Takip sisteminin de hassasiyetinin
uygulamada 0,1° oldugu goriilmistir. Konsantre fotovoltaik sistemi
geleneksel fotovoltaik sistemlere gore daha az alan kaplamakta ve daha az
hiicre kullanilarak daha yiliksek gii¢ ¢ikisit saglanmaktadir. Yogunlastirici
sistem tasarimi ve hiicre teknolojisi ile daha yiliksek verimlilikte modiiller
iiretilebilir.

Anahtar Kelimeler: Yogunlastiricili Fotovoltaik, Fresnel Mercek, Alici, Isi Tanki, Takip
Sistemi.

50



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Gan Tabanh Transistorlerde SiC Arka-Yiizey Kanal Deligi
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SiC for GaN-Based Transistors
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Ozet

Bu c¢alisma, SiC iizerine metal organik kimyasal buhar biriktirme
(MOCVD) yontemi ile GaN temelli epitaksiyel biiylitme sonrasi yiiksek
elektron hareketlilikli tasiyict transistorlerin (HEMT) gelistirilmesi
amaciyla yapilan arka yiizey kanal deliklerinin olugturulmasini
kapsamaktadir. On yiiz fabrikasyonu biten &rnegin, 100 mikrometre
kalinliga inceltilerek transistorii olusturan yapilardan biri olan kaynak
boliimiinii SiC  yiizeyden topraklanmasi ile olusturulmustur. Ornegi
inceltmeden 6nce SiC tastyictya yapistirtlmistir. Ardindan grinder sistemi
ile taslama islemi yapilarak 100 mikrometreye inceltilmistir. Kanal
yapilarini olusturmak i¢in polimer fotodireng malzeme kullanilarak dairesel
yapilar elde edilmistir. Maskeleme islemi i¢in Nikel kati maskesi
kullanilmistir.  Bu maskeyi elde edebilmek igin Elektroliz yonteme
basvurulmustur. Hazirlanan 6rnek ICP RIE (Indiiktif Ciftlenmis Plazma,
Reaktif Iyon Asindirma) sistemi ile basing, radyo frekansi giicii, gaz
akiglar1 gibi parametreleri degistirerek kontrollii kuru asindirma islemi
yapilmistir. Bu asindirma sirasinda plazma kalitesini ve asindirma ile
gozlemlemek i¢in OES (Optical Emission Spectroscopy) ve interferometre
sistemleri kullanilmistir. Asindirma sonrasi arka yiizey elektroliz yontemi
ile altin kaplanarak, 6n yilizeydeki kaynak ile kontak saglanmistir.

Anahtar Kelimeler: GaN, SiC, Arka yiizey Kanal Deligi, Transistor
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barrier diodes (SBDs) under various illumination
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Abstract

The electrical characteristics of Al/HfO2/p-Si (MOS) Schottky Barrier
Diodes (SBDs) have been examined regarding to its current-voltage
characteristics under distinct illumination intensities at room temperature.
In order to see the illumination effect on main structure parameters such as
zero-bias-barrier height (®g,), ideality factor (n), series resistance (Rs) and
interface states (Nss) of AI/HfO./p-Si structures were determined in the dark
and under various levels of illumination. Under illumination, both of the
values of forward and reverse currents have increased with increasing
illumination intensity. The ideality factor (n) and zero-bias barrier height
(Dso), were found to be strongly illumination dependent and while ®g,
decreases, n increases with increasing illumination. The density of interface
states (Nss) distribution profiles as a function of (Ess—Ey) was extracted from
the forward 1-V measurements dark and under various illumination
intensities.

Keywords: Al/HfO,/p-Si (MOS), llumination effect on electrical characteristics, Energy
dependent profile of Ng, Series and shunt resistances.
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Ozet

Galyum nitriir, ultraviyole, mavi ve yesil 151k yayan diyotlar i¢in yaygin
olarak kullanilan genis bant araligina sahip Onemli bir yariiletkendir.
Standart InGaN / GaN LED yapilari, GaN tabakalar1 veya diisiik InGaN
bariyerler ile ayrilmis InGaN ¢oklu kuantum kuyusundan olusan aktif
bolgelerinden olusmaktadir. Bu calisgmada, InGaN’dan olusan zor telafi
tabakasinin basamakli elektron enjeksiyonu ile olusturulmus olan
InGaN/GaN ¢oklu kuantum kuyulu Isik Yayan Diyot’lar (LED) iizerine
etkileri aragtirilmigtir. Zor telafi tabakasinin n-GaN ve basamakli elektron
enjeksiyon tabakasinin arasinda yerlestirilmesi, ¢oklu kuantum kuyu
bolgesinde zor azalmasina ve bunun sonucunda da 15 kat daha az V-¢ukur
kusuru olugsmasina sebep olmustur. Bu durum epitaksiyel kalitenin
artmasina ile sonuglanmistir. Bunun yaninda kuantum kuyular1 boyunca
daha tekdiize bir In dagilimi foto-liminesans ve elektro-liminesans
Olgtimleri ile gosterilmistir. Bu yapisal iyilestirmeler ile LED aygitlarindaki
1s1ma siddeti 1.7-2 kat kadar artirmistir ve aygit verimi yaklasik olarak %40
ylikseltilmistir.
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Ozet

Optik konumlandirma CMOS kameralarin kizilotesi 15181 algilama ve
hareketini takip edebilme 6zellikleri vardir Bilgisayar kaynakli projeksiyon
yansilarinda bilgisayara bagli CMOS kameranin yansi alanini gérmesi ve
IR-A smifi(700-1400nm) bandinda olusturulan dalga boyu LED light
emiting diote’u takip edebilmesi miimkiindiir dolayisiyla yansi alani
tizerindeki fare imleci LED 1sik ile kontrol edilebilir. Dogrudan alinan
giines 1518m1in %47’°si kizilotesi,%46’°s1 goriiniir 151k ve %7 ‘si mordtesi
isiktir. IR-A sinifi igerisinde imlec hareketini takip etmek i¢in kullanilan
belirli dalga boyu 151k ile ortam igerisinde bulunan ayni dalga boyuna sahip
kizil oGtesi isik gakigsabilmekte ve fare imlecini kullanilamaz hale
getirmektedir .Amacim Teknigin bilinen bu kismina ait sorunun ¢oziimiinii
icermektedir.

54



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Temperature dependent of current-voltage characteristics of
Au/Coronene/n-GaP/In structure

Y. Oznal*, H. Koralay', S. Cavdar, O. Oztiirk? N. Tugluogiu®

1Department of Physics, Faculty of Science, Gazi Uni., Ankara, Turkey
2Department of Elec. Eng., Faculty of Engineering, Kastamonu Uni., Kastamonu, Turkey
3Department of Energy Systems Engineering, Faculty of Engineering, Giresun Uni., Turkey
hkoralay@gmail.com

Abstract

In this study, coronene is fabricated by spin coating technique on n
type GaP (100) substrate. The current-voltage (I-V) characteristics
of Au/Coronene/n-GaP/In structure have been measured in the
temperature range of 100-300 K. The experimental values of
saturation current (lo), ideality factor (n) and barrier height (®g) are
calculated. The values of series resistance (Rs) are calculated using
Cheung functions at all temperatures. It is found that barrier heights
increased while ideality factors and series resistances decrease with
the increasing temperature.

Keywords: Coronene, |-V, Cheung Functions
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Abstract

In this work, drift-diffusion theory was utilized to model the current—
voltage (I-V) characteristics of the GalnP/GaAs hetero-junction p—i—n solar
cell structure. In classical p—n junction solar cells for increasing the
efficiency, photon should be absorbed in depletion layer. However, the
narrowing of this region in the p-n junction is a limiting factor. Thus, using
the proposed heterojunction p—i—n structure to efficiently use the internal
electric field will be very suitable. The main parameters such as short
circuit current, open circuit voltage, fill factor and energy conversion
efficiency of the p—i—n solar cell sructure are determined from theoretical
calculations. As a result, GalnP/GaAs solar cell efficiency is calculated as
25.70% without considering series resistance losses.

Keywords: Heterojunction, p-i-n solar cell, current-voltage characteristics
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Grafin’in Baz1 Alt Molekiillerinin Elektronik Enerjilerinin
Hesabi

/ The Calculation of Electronic Energy of Some Substrusture
Molecules of Graphyne

Elif Sengdzt, Mehmet Bahat?
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Ozet

Karbon atomu esnek bir hibridlesme 6zelligine sahiptir. Bu nedenle kendisi
ve diger atomlar ile sp, sp?, ve sp?® hibridlesmeleri yaparak cok sayida
bilesik olusturmaktadir. Karbon atomunun dogada iki allotropu
bulunmaktadir: elmas ve grafit.. 3 boyutlu ve katmanli grafitin tek tabakasi
olarak grafen’in 2004 yilinda deneysel olarak elde edilmesi ve siradist
elektronik, mekanik ve termal 0Ozelliklerinin oldugunun gosterilmesi
sonucunda benzer yapilar {izerine ¢ok sayida teorik ve deneysel ¢aligmalar
yapilmigtir. Grafen ve grafen tiirevi yapilar olarak adlandirilan grafin,
grafidin ve tlirevlerinin gelecegin elektronik teknolojisinde siradist
uygulamalarinin olmasi beklenmektedir.

Grafen tiirevi yapilardan olan grafin heniiz sentezlenmemis olmasina
ragmen bazi alt yapt molekiilleri sentezlenmistir. Grafin’in bir ¢ok formu
vardir. Bu c¢aligmada grafinin CesHis molekiilii ve alt molekiillerinin
molekiiler orbital enerjileri ve ilgili biyiikliikleri hesaplanmistir.
Hesaplamalar ~ Yogunluk  Fonksiyonu Teorisinin (DFT) O6nemli
varyantlarindan B3LYP nin 6-311G(d,p) temel seti ile
kullanilmastyla yapilmustir.

Anahtar Kelimeler: Grafin, elektronik enerji, B3LYP
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Zn1xCdxO Alasimlarinin Yapisal, Elektronik, Elastik,
Termodinamik, Dinamiksel Ve Optik
Ozelliklerinin Ab-Initio Metodla incelenmesi /

The Investigation of the Structural Electonical, Elastical,
Thermodynamical, Dynamical And Optical Properties of
Zn1.,CdxO Aloy Using The Ab-Initio Method

O. Sariaslan®, A. Giiltekin', M. Kemal Oztiirk!,
Gazi Universitesi Fizik Béliimii 06500, Ankara, Tiirkiye
sariarslanorkun@gmail.com, aligultekin19@gmail.com, ozturkm@gazi.edu.tr

Ozet

Son yillarda yariiletken cihazlara fazla talep vardir. ZnO, CdTe, CdS ve
GaP’e yariiletken karakter gosterdiklerinden dolayi, endiistride oldukga
popiiler bilesiklerdir. Bundan dolayr II-VI ve 1lI-V bilesikleri yaygin
olarak incelenmislerdir ve yariiletken bilesiklerin optoelektronik cihazlarda
kullanilmasi ¢ok dikkat ¢ekmistir. Leds ve lazer diyotlarda(LDs), goriiniir
bolgedeki mavi ve yesil dalga boyunda, teknolojide kullanilmalarindan
dolay1 cok onemlidirler [1].Bu ¢alismada Yogunluk Fonksiyoneline dayali
bir program olan CASTEP (Cambridge Tequential Total Energy Package )
[1-3] kodu kullanilarak, Zn, Cd ve O’un norm conserving
psedopotansiyelleri; Perdev, Burke ve Ernzerhof tarafindan parametrize
edilen GGA yaklasim1 ve Troullier—Martins simiilasyonunu kullanilarak
tiretildi[4].Zn1xCdxO Alasimlarimin yapisal ozellikleri; optik ozellikleri,
elektronik ozellikleri, elastik sabitleri ve bu sabitlere bagh olarak, Bulk
modulii, young modulii, shear modulii, Poisson orani, sikistiralabilirlik ve
B/G orani, hesaplanmistir. X bilesenleri igin, kromer-kronig bagintilari
kullanilarak ~ Dielektrik sabitleri ve Dielektrik sabitlerine bagli olarak
kirilma indisi, sogurma Kkatsayisi, enerji kayip fonksiyonu hesaplandi.
Bunlarin disinda elastik sabitleri, elastik sabitleri kullanilarak, Bulk
modulii, young modulii, shear modulii, Poisson orani, sikistiralabilirlik ve
B/G oram hesaplandi. Uclii alasimlarn bu 6zellikleri, ikili bilesiklerin
ozellikleri kullanilarak bulundu. Tiim alagimlar direkt bant gegigine sahip,
yariiletken ozellik gostermektedirler. Sogurma katsayisinin, Dielektrik
fonksiyonun imajiner kisminin ve séniim katsayisinin yiikselmeye basladigi
degerlerin, yasak bant araligina yakm oldugu goriildii Kirtlma indisi ile
dielektrik sabitinin reel kisminin ve Dielektrik fonksiyonun imajiner kismi
ile soniim katsayisinin benzer o6zellikler gosterdigi goriilmektedir. Elastik
sabitleri (x=0.25,0.50 ve 0.750) degerleri icin hesaplandi. Mekanik denge

58



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

kosullarimi sagladigi goriildii. Termodinamik &zellikleri ve Fonon dagilim
fonksiyonlar1 hesaplandi.

Kaynake¢a

1.R.Gunshor, A.Nurmikko, Mater. Res. Bull.15 (1995).

2. C. Verie /] J. Crystal Growth 184 (1998) 1061.

3.Waag A et al 1998 J. Cryst. Growth 184/185 5. K. Maruyama, K. Suto, and J.-1. Nishizawa,
J. Cryst. Growth 214/215, 104 (2000).

Keywords: Zn;.,Cd,O, ab-inito metod, Castep
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Al GAAs Py Yapisal, Elektronik, Elastik ve Optiksel
Ozelliklerinin Ab-Initio Metodla incelenmesi

A. Giiltekin, M. Kemal Oztiirk, O. Sariaslan
aligultekin19@gmail.com
Gazi Universitesi Fizik Boliimii 06500, Ankara

Ozet

Bu ¢alismada; Yogunluk Fonksiyonel teorisine dayali bir program olan
CASTEP (Cambridge Tequential Total Energy Package) [1-4] kodu
kullanilarak Al,Ga,As ve P ’un norm conserving psedopotansiyelleri;
Perdev, Burke ve Ernzerhof tarafindan parametrize edilen GGA yaklasimi
ve Troullier—Martins [5] simiilasyonu kullanilarak tiretildi. Al1.xGAxAS1yPy
yapisal Ozellikleri; optik 6zellikleri, elektronik Ozellikleri, elastik sabitleri
ve bu sabitlere bagl olarak, Bulk modulii, young modulii,shear modulii,
Poisson orani, sikistiralabilirlik ve B/G oranihesaplanmistir. X ve y
bilesenleri i¢in, kromer-kronig bagintilart kullanilarak dielektrik sabitlerine
bagli olarak kirilma indisi, sogurma katsayisi, enerji kayip fonksiyonu
hesaplandi. Bunlarin disinda elastik sabitleri kullanilarak, Bulk modulii,
young modulii,shear modulii, Poisson orani, sikistiralabilirlik ve B/G
oranthesaplandi. Dortlii yapilarun 6zellikleri, ikili bilesiklerin 6zellikleri
kullanilarak bulundu. Tiim alagimlar direkt bant geg¢isine sahiptir. Sogurma
katsayisinin,Dielektrik ~ fonksiyonun imajiner kismmin ve soniim
katsayisinin yiikselmeye basladigi degerlerin, yasak bant araligina yakin
oldugu gorilmektedir. Kirilma indisi ile dielektrik sabitinin reel kisminin
benzer oOzellikler gosterdigi goriilmektedir. Elastik sabitleri; (x,y=0.25,
0.25), (x,y=0.25, 0.50) ve (x,y= 0.50, 0.25) degerleri i¢in hesaplandi ve
mekanik denge kosullarimi sagladiklar1 gorildii ve elastik sabitleri
Alo50Gags0AS0.75P0.25 alasimu igin hesaplandi.

Kaynakc¢a

1. M.D. Segall, P.J.D. Lindan, M.J. Probert, M.C. Payne, J. Phys.:Condens. Matter ,14,2717,
2002

2. WeihuaZhu, HemingXiao, J ComputChem.,29: 176184, 2008

3.Ceperley D M and Alder M J Phys. Rev. Lett45 566, 1980

4 Perdew P and ZungerA Phys. Rev. B 23 5048, 1981

5.0. Madelung, M. Schulz, H. Weiss, Landolt-Bo " rstein (Eds.), Numerical Data and
FunctionalRelationships in ScienceandTechnology, vol.17, Springer, Berlin, 1982.
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AgixInkAs Alasimlarimin Yapisal, Elektronik, Elastik,
Termodinamik, Dinamiksel ve Optik
Ozelliklerinin Ab-Initio Metodla incelenmesi

A. Giiltekin, E. Sever, M. Kemal Oztiirk, O. Sariaslan
aligultekin19@gmail.com
Gazi Universitesi Fizik Bolimii 06500, Ankara

Ozet

Son yillarda yariiletken cihazlara fazla talep vardir. ZnO, CdTe, AgAS ve
GaP’e yariiletken karakter gosterdiklerinden dolayi, endiistride oldukga
popiiler bilesiklerdir. Bundan dolayr II-VI ve 1lI-V bilesikleri yaygin
olarak incelenmislerdir ve yariiletken bilesiklerin optoelektronik cihazlarda
kullanilmas1 ¢ok dikkat ¢cekmistir. Leds ve lazer diyotlarda(LDs), goriiniir
bolgedeki mavi ve yesil dalga boyunda, teknolojide kullanilmalarindan
dolay1 ¢ok onemlidirler [1].Bu calismada Yogunluk Fonksiyoneline dayali
bir program olan CASTEP (Cambridge Tequential Total Energy Package )
[1-3] kodu kullanilarak, Zn, Cd ve O’un norm conserving
psedopotansiyelleri; Perdev, Burke ve Ernzerhof tarafindan parametrize
edilen GGA yaklagimi ve Troullier—Martins simiilasyonunu kullanilarak
tretildi[4]. Agl-xInxAs Alasimlariin yapisal 6zellikleri; optik 6zellikleri,
elektronik Ozellikleri, elastik sabitleri ve bu sabitlere bagli olarak, Bulk
modulii, young modulii, shear modulii, Poisson orani, sikigtiralabilirlik ve
B/G orani, hesaplanmistir. X bilesenleri igin, kromer-kronig bagintilari
kullanilarak Dielektrik sabitleri ve Dielektrik sabitlerine bagli olarak
kirilma indisi, sogurma Kkatsayisi, enerji kayip fonksiyonu hesaplandi.
Bunlarin disinda elastik sabitleri, elastik sabitleri kullanilarak, Bulk
modulii, young modulii, shear modulii, Poisson orani, sikistiralabilirlik ve
B/G oram hesaplandi. Uclii alasimlarn bu ozellikleri, ikili bilesiklerin
ozellikleri kullanilarak bulundu. Tiim alagimlar direkt bant gegisine sahip,
yariiletken oOzellik gostermektedirler. Sogurma katsayisinin, Dielektrik
fonksiyonun imajiner kisminin ve soniim katsayisinin yiikselmeye basladigi
degerlerin, yasak bant araligmma yakin oldugu goriildii. Mekanik denge
kosullarm1 sagladig1 goriildic ve elastik sabitleri tablol’de gosterildi.
Termodinamik 6zellikleri ve Fonon dagilim fonksiyonlar1 hesaplandi.

Kaynakc¢a

1.R.Gunshor, A.Nurmikko, Mater. Res. Bull.15 (1995).
2. C. Verie // J. Crystal Growth 184 (1998) 1061.
3.Waag A et al 1998 J. Cryst. Growth 184/185
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Design and Construction of Low Cost Cryogenic Transport
Measurement System

M. Maksutoglu*?", M.I.T. Balta*?, B. Z. Rameev-?3
'Gebze Technical University, Dept. of Physics, 41400, Gebze/Kocaeli, Turkey
2Magde R&D LTD Co., istanbul University Entertech, 34320, Istanbul, Turkey
3E.Zavoisky Kazan Physical-Technical Institute, Kazan, 420029, Russian Federation
*E-mail: mmaksutoglu@gtu.edu.tr

Abstract

The tendency of technology to make smaller and less energy-consuming
equipment triggers the development of materials that utilize both electrical
and magnetic principles of operation, and can work at lower temperatures.
Attention of researchers to these materials is increasing every day, resulting
in a rapidly growing need in their electrical characterization under external
magnetic field. There are several types of measurement systems with wide
range of magnetic field and temperatures available; however, their cost is
usually rather high. Generally, such systems can be separated into two main
parts: the system for magnetic field generation and variable temperature
chamber. Magnetic field is usually produced by low-temperature
superconducting magnets, which immersed in liquid helium or cryocooled
by closed-circle system, while temperature-controlled sample chamber
consists of vacuum-sealed cryostat, cooling connections and heaters.

In this work, a low-cost measurement system, consisting of compact
superconducting magnet, vacuum-sealed sample chamber and temperature-
controlled sample holder has been designed, manufactured and tested. The
system has been designed for use with a 100 liter standard liquid He
transport dewar with 50mm bore diameter. Finite element method
calculations have been made to predict the strength of the magnetic field
and to find optimal wire diameter. As a result of calculations, 5T magnetic
field is produced by the coil with 10000 turn of OD 0.3mm wire and
nominal current of 50 A. Multifilament NbTi superconducting wire has
been used for winding the magnet coil. In order to minimize any
misalignment and tension issues of each winding which may cause eddy
currents and vortexes inside the coil, whole process has been controlled by
delicate motor controller circuitry combined with mechanical tension
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controller. Thin stainless-steel pipes have been used to manufacture of
vacuum-sealed sample chamber, which is able to operate in the range from
liquid He to room temperature. Sample holder has a cryogenic Hall sensor,
non-inductive heater, CernoxTM temperature sensor and a connector to
make four-point (and more) sample connections. A gas-flow manifold to
control the pressure and temperature of the sample chamber, as well as a
computer control program for system control and data acquisition has been
developed.

Acknowledgements: The work was supported by Turkey Republic Ministry of Science,
Industry and Technology under Teknogirisim Program.
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Effect of Proton Radiation on Efficiency of Multi Junction
111-V Space Solar Cells

Tunc Sertel*?, Yunus Ozen'?, Nihan Akin Sonmez*, Tarik Asar*® and
Suleyman Ozcelik!?
Photonic Application and Research Center, Gazi University, 06500, Ankara, Turkey
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3Physics Department, Faculty of Sciences, Gazi University, 06500, Ankara, Turkey
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Abstract

The 111-V group is important for the development of space-quality
materials, as the solar cells are high efficiency and thin/light weight.
In this study, three-junction GalnP/GaAs/Ge PV cell was designed
and grown on a p-type Ge substrate using a solid-source MBE
system. To obtain electrical measurement of PV cell have been
completed by lithography and metallization processes. Efficiency of
the solar cell was obtained under 1 sun using current-voltage (I-V)
characteristics which calibrate to AM1.5 solar simulator. The value
of the efficiency of solar cell was determined to be 23.17 %. Then,
the solar cell was exposed to 30 MeV proton radiation during 10
min. After proton radiation, the efficiency of the solar cell was found
to be 20.64 %. It was seen that proton radiation has caused
decreasing efficiency of solar cell by 10.91 %.

Keywords: Solar Cell, PV Cell,GalnP/GaAs/Ge, MBE, I-V, Proton Radiation

This study was supported by the Ministry of Development (TR) with Project No:
2016K121220.
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Abstract

GaAsP ternary I11-V semiconductor alloy has been widely used in many
optoelectronic device applications such as light emitting diodes (LEDs),
laser diodes (LDs), multi-junction solar cells (MJSCs), and heterojunction
bipolar transistors (HBTs) since 1970s. GaAsP-based LED devices can
operate as a light emitter in the spectral range between red and green
depending on the arsenic (As) and phosphorus (P) concentration.

In this study; the structural, optical, electrical and electrical-optical
properties of double-junction GaAsP light emitting diode (LED) structure
grown on GaP (100) substrate by using molecular beam epitaxy (MBE)
technique were investigated. The p-n junction GaAsi;«Px and GaAsi.yPy
layers, which will form double-junction LED structure, were grown with
two different P/As ratios. For the structural, optical and electrical analysis
of the grown sample, high-resolution X-Ray diffraction (HRXRD),
photoluminescence (PL) and current-voltage (I-V) measurements were
realized. Using PL emission peak positions at room temperature, the band
gap energies (Eg) of the first and second junction were found to be 1.867
and 2.098 eV, respectively. The LED device fabrication of the double-
junction GaAsP was performed and forward-bias 1-V measurement was
carried out at room temperature. The fabricated LED placed in stage and
the electrical-optical measurement was carried out. It was observed that the
LED device emitted light in the red (664.020 nm) and yellow (591.325 nm)
color region. According to the results, the produced double-junction GaAsP
LED structure has qualification that can be used as a two-color LED device.

Keywords: GaAsP; p-n junction; LED; double-junction LED; two-color LED

This study was supported by the Ministry of Development (TR) with Project No:
2016K121220.
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A theoretical discussion of quantum chemical properties of laser
dyes: Acridine Red, Rhodamine 6G and DCM

M. ALP, A. ATILGAN and S. YURDAKUL
Department of Physics, Gazi University, 06100, Ankara, Turkey
meryemalp0@gmail.com

Abstract

Dye lasers are remarkable and versatile sources of tunable coherent
radiation, from ultraviolet to near infrared, and use hundreds of dye
molecular species. Widely tunable lasers have an important impact in a
number of different fields of science and technology, including
fundamental sciences, such as physics and spectroscopy, as well as
medicine and space research. Today applications of lasers are broad and
varied essentially due to the fact that dye lasers cover the entire visible and
near IR region.

In this study, Acridine-Red(C1sH15sCIN20O), Rhodamine-6G(CzsH31N203Cl)
and DCM dye (CigHi7N3O) were investigated. Quantum chemical
calculations on the optimized molecular geometries and electron properties
have been computed by using density functional theory (B3LYP) with basis
set 3-21g. Besides, density of states (DOS), UV-Vis absorbance spectra,
molecular electrostatic potential surface maps and charge analysis first
order hyperpolarizability (Bo) and related properties (B, 0o and Aa) were
calculated. The detailed study of molecules helps in understanding
structural, physical and chemical properties of further application in field of
technology.

Keywords: Acridine Red, Rhodamine 6G, DCM, NLO, DOS
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Theoretical investigation in quantum chemical properties of Cqg,
PCBM, Bis-PCBM and Ce-SAM used carrier transport layer on
solid state perovskite solar cells

A. ATILGAN, M. ALP and §. YURDAKUL
Department of Physics, Gazi University, 06100, Ankara, Turkey
bdllhtign@gmail.com

Abstract

Buckminsterfullerene Cgo and derivatives which are used commonly on
organic and perovskite solar cells as a carrier transport layer has excellent
electrical and physical properties. These structures are specifically named
as electron transport layer (ETL) or hole blocking layer (HBL) which has a
high electron affinity and high electron mobility. These characteristics
allow electrons to flow across the layer, while blocking holes and
preventing them to go through. In addition, Cso and derivatives are widely
used: from hydrogen storage and, drug delivery systems to bulletproof vests
in many areas.

This study, expands our understanding of UV-Vis absorbance properties as
well as some electronic properties of Ceo and derivatives by means of
theoretical methods. APT charges and, values of electric dipole moment ()
of the molecule were computed using DFT calculations. The electronic
properties of HOMO and LUMO energies were moreover, HOMO-LUMO
energy gap (AE), density of states (DOS), electron affinity (A), ionization
potential (I), global hardness (1), softness (o), electronegativity (),
chemical potential (Pi) and, global electrophilicity index (w) are
investigated in this study.

Keywords: Quantum chemical properties, DOS, electron affinity, Buckminsterfullerene Ceo,
PCBM
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Gas Sensing Ability of Oxide Semiconductors

Musa Mutlu Can'?
Y Renewable Energy and Oxide Hybrid Systems Laboratory, Physics Department, Faculty of
Science, Istanbul University, Vezneciler, 34314, Istanbul, Turkey musa.can@istanbul.edu.tr

Abstract

We focused on understanding the point defects dependent gas (H2 and O,)
sensing ability of oxide semiconductors. The study mainly based on oxide
semiconductors such as (Zn,Co)O and (Zn,Co)Ga;0s , because of their n-
type structure. Oxide particles were synthesized via solid state reaction
method and RF magnetron sputtering system employed to grow thin films.
The post deposition annealing atmospheres were the main parameter to
manage the point defect amounts and types in thin films. The electrical
conductivity measurements were performed in the temperature range from
25 °C to 700 °C. The sensing ability was performed with temperature
dependent 1-V curves under various gasses. The study includes
investigation of structural characterization (XRD, SEM, XPS and EDS) of
semiconductors and point defects dependent electrical property variation.

1) S. Shawuti, M. M. Can, M. A. Giilgiin, Electrochimica Acta 145, 132-
138 (2014).

2) M. M. Can, S.I. Shah, M.F. Doty, C.R. Haughn, T. Firat, Journal of
Physics D: Applied Physics, 45 (19), 195104 (2012).

Keywords: Oxide Semiconductors, Gas Sensing, Defects
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Oxide Semiconductors as Solid Oxide Fuel Cells

Shalima Shawuti?
Y Material Science and Engineering, Faculty of Engineering and Natural Science, Sabanci
Universitesi, Orhanli, Tuzla, Istanbul, Turkey salimasavut@gmail.com

Abstract

The dopant atoms can modify the ionic conduction through the internal
grain and/or grain boundary. In our study we investigated the effects of
dopant atoms on ionic conductivity. The mechanism of ionic conduction
through the boundaries can be tuned by dopant amount in the lattice. The
results related with how dopant amounts influenced the resistivity and
enhanced activation energies of ionic conductivity through the grain
boundaries. The change in the activation energy indicated three
conductance mechanisms. To understand the relaxation mechanism and
activation energies of ionic transportations, these three mechanisms were
analyzed by fitting Cole-Cole plots into the three fits. Furthermore,
increased activation energy was also enhanced the electronic stability at
high temperatures due to decrease in electronic conductivity compared to
undoped ZnO.

[1] S. Shawuti, M. M. Can, M. A. Giilgiin, T. Firat, Electrochimica Acta,
145 (2014) 1, 132-138.

[2] S. Shawuti, M. M. Can, M. A. Giilgiin, S. Kaneko, E. Tamio,
Composites Part B: Engineering

Keywords: lonic activation energy, Oxide semiconductors, Impedance spectroscopy
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Thin Films
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Abstract

The interlayer coupling in ferromagnetic/nonmagnetic metallic FM/NM
systems has been studied because of the underlying physics and potential
technological applications. During the last decades, these systems have
been extensively investigated due to their technological applications in
magnetic sensors based on magnetic tunnel junctions or spin valves
structures. In particular, attention has been focused on the exchange
coupling in FM/antiferromagnetic/FM trilayers, in most cases with in-plane
of the magnetization. We fabricated FM/AFM bilayers on Si(100) by
magnetron sputtering with out-of-plane or in-plane easy axis of
magnetization. We have investigated magnetic properties our multilayers
upon change the thickness of the AFM layer with Magneto-optical Kerr
effect measurements. In this study, we show that critical AFM thickness
can be considerably reduced by the AFM layer between two FM layers
having parallel or orthogonal anisotropy, i.e., the first being magnetized out
of plane and the second in plane. We also examined variation of the
exchange bias fields and the coercive fields of the in plane and
perpendicular to plane.
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Abstract

In recent years, a great deal of research has been carried out to produce new
materials with high performance and low cost. Since polymers produced
from petroleum-based monomers exist in the environment for many years
and cause environmental pollution, methods that are more natural are being
looking for. Along with the increase in environmental awareness, these
researches are mainly focused on renewable and sustainable materials. As
these concepts are being important in recent years, the use of natural fibers
in composite materials and polymers is rapidly increasing. Being a linear
polysaccharide cellulose is the most commonly found renewable natural
fiber source in nature. Mostly produced by plants, it is the most abundant
organic compound of the world in plans cells and tissues. In addition,
cellulose and its derivatives are the most important additives used in
medicines. It draws attention in researches on textile fields related to
cellulosic  nanotechnology studies and historical artifacts. The
determination of the structure of this biologically active molecule is very
important in terms of structure-activity relationship. For this reason, the
most stable molecular geometry in which cellulose exhibits biological
activity was determined by the Density Functional Theory using the
Gaussian03 program. Furthermore, the 1,4-B-glucosidase (Bgl) enzyme,
composed of 839 amino acids, is an important enzyme which is active in
cellulose digestion. The interaction between this enzyme and cellulose is
modeled by the molecular docking method based on the key-lock theory,
and the interaction regions and the orientation of cellulose in this enzyme
have been determined.
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Abstract

Photonic crystals (PCs) are artificially multilayer optical structures that
dielectric constants (or refractive indexes) periodically change. The most
important feature of these structures is the existence of bandgaps (PBGS).
In these bandgaps (or frequency bands), electromagnetic wave is forbidden
from propagating through the structure. This special feature of photonic
crystals motivates the scientists and engineers to control the flow of light in
the realization of modern photonic devices. Because of these interesting
features photonic crystals have been great interest and many theoretical and
experimental applications progressively carried out. Photonic crystals are
used as antenna, micro strip, solar cells, optical waveguide, etc. In this
study, we design a simple 1D (one dimension) periodic structure with two
different material slabs. Photonic band gaps for both TE (transverse
electric) and TM (transverse magnetic) modes and reflection and
transmission are investigated. The periodic structure has about full
reflection in some frequency range and has partially transmission in some
frequency range.

Keywords: Photonic Crystal, periodic structure, reflections, electromagnetic wave.

72



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

AUTHOR INDEX

73



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Surname Name Title Number
Akga F.G. P06

Akgay N. P13, P27
Akin Sénmez N. P02, P10, P12, P19, P31, P48
Akpinar 0. P01

Aksoy E. P20

Aksu P. P17, P54
Aksu S. P36

Alp M. P50, P51
Altindal S. P23

Altuntas i. P25, P39
Anil D. Co03

Asar T. P48, P49
Atager T. P02

Atilgan A. P50, P51
Avrutin V. P39

Aydinl A. P39

Aygilin G. P06, P15
Bahat M. P43

Balta M.LT. | P47

Baran V. P13, P14
Baskose U.C P27, P32
Bengi S. P38

Bilgili A K. P01

Bozkurt H. P09

Bozok B. P26

Buldu D.G. P06

Bulut B. P25

Biilbiil M. M. P38

Biitiin B. P26

Can M. M. P52

Cantas A P06

Cengiz AT P40

Comert B. P12, P19
Cakmak M. P10, P21, P31
Caliskan D. P26

Capku Z. P33

Cat Y. P14, P18, P32
Cavdar S. P41

Celik S. P55

74




I Isik ve Isik Temelli Teknolojiler Calistayt

1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Surname Name Title Number
Cetin S. S. P18, P49
Cetin A P34, P56
Cil C.z P24
Citei S. P03
Cobanoglu N. P08
Davut C. P35
Demir M. M. P20
Demir I P25
Demirag A.D. P55
Demirtag N. P36
Dervisoglu H. C. P04
Devlen A P05
Diker H. P09
Ding K. P39
Dogru S. P29
Donmez M. P10
Efkere H.1 P19
Elagoz S. P25, P39
Elgi M. P39
Gheshlaghi N. P39

Gol M. P16
Gremenok V. Co4
Giilbandilar E. P34, P56
Giilseren 0. P39
Giiltekin A P44, P45, P46
Giiner T. P20

Giir E. P25, P39
Haliloglu M. T. P37
Harder M. P11
Islimyeli B.N. C05
Karaca A. P14
Karagoz E. P29
Kars Durukan I P28, P29
Kasapoglu A E. P25
Ketenoglu B. P07
Ketenoglu D. P11
Kinact B. P42

Kog T. P16
Kolkiran A P08

75



I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Surname Name Title Number
Koralay H. P41

Koksal K. P16

Koseoglu H. P06

Kurtulus G. P01

Lisesivdin B. P37

Maksutoglu M. P47

Mehmetoglu G. P26

Merig E. P06, P15
Mobtakeri S. P25

Morkog H. P39
Muhammetgulyyev | A. P42

Onaygil S. Co1

Ozbay E. C02, P01, P26, P28, P37
Ozgelik S. P01, P02, P04, P10, P12, P13, P14, P18, P19, P27, P28, P31,
_ P32, P36, P48, P49
Ozgelik S. P30

Ozdemir M. P06, P15

Ozel A E. P55

Ozen Y. P02, P18, P42, P48, P49
Ozgiir U.C. P39

Ozkok Y. P31

Oznal Y. P41

Oztiirk M. K. P01, P04, P28, P29, P44, P45, P46
Oztiirk B. P36

Oztiirk 0. P41

Ozyiizer L. P06, P15

Pehlivan M. P29

Polat E.G. P54

Rameev B. Z. P47

Saglam S. P14

Sariaslan 0. P44, P45, P46
Sertel T. P18, P19, P48, P49
Sever E. P46

Sevim Unliitiirk S. P30

Shawuti S. P53

Sheremet V. P39

Sheremet N. P39

Sozen M. P39

Spiekerman G. P11

Safak Asar Y. P22, P23

76




I Isik ve Isik Temelli Teknolojiler Calistayt
1st Light and Light-Based Technologies Workshop
15 Mayis 2018, Gazi Universitesi, Mimar Kemaleddin Salonu

Surname Name Title Number
Sengoz E. P43

Tayran C. P21
Tugluoglu N. P41

Tiirkoglu F. P06

Varlikli C. P09, P20, P30
Yakisir Girgin B. P24

Yaman A.D P12, P32
Yavas H. P11

Yildiz F. P17, P33, P35, P54
Yilmaz D. P26

Yurdakul S. P50, P51
Yiikseltiirk E. P38

Zerdali B. P22, P23

77




Birlesmis Milletler . UNESCO
Egitim, Bilim ve Kultor *  Torkiye
Kurumu . Milli Komisyonu

o\NL4

5 %Y
gi*:) e aselsan *
47/“_‘ \(0“}
P —
CWsgned  Cenzs AN

INCEKRRALAR, N\ SiSECAM

s AK HORIBA

LABORATUAR CiHAZLARI TiC. A.S Scientific

P ———



