SUNUM

Sabanci University Nanotechnology
Research and Application Center

Fazilet Vardar Sukan 5 Sabanc1 :
Director Universitesi
Sabanci University, SUNUM Nanotechnology Research Centre
Istanbul , Turkey



Established by the Turkish Ministry of Development
and Sabanci Foundation in 2010 with 35 Million USD

investment '
. . . . N, N
An original architectural design: Q\t;::’%. 0,
k from h I SRR "%
— takes cues from human cell, 2/ AL I ,,,
SR RS
h a ~, v

— facade represents the C-60 (fullerenes) atomic
structure,

R Hm\

— spiral staircases inspired from DNA,

— cylindrical areas like carbon nanotubes...

S
¥-¢\

Sabanu .

the first building in Turkey conforming to Vsiivareitess

both LEED and BREEAM standards.
SU|NUM



Subsequent to a very competitive screening process by the Ministry of Development,
In 2016, SUNUM was selected as a National Research Infrastructures .

2017 - Under the Law No. 6550

One of four centers qualified as a National Research Infrastructure under
the Ministry of Development / Industry.

It is fully integrated and operates in synergy with Sabanci University

“with a vision of a Turkey that produces global knowledge and value in
Nanotechnology”
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Mission

Mission
* to be a Centre of excellence for multidisciplinary and cross-disciplinary research
and development studies

e providing global nano-technological solutions to societal challenges,

e creating socio-economic added-value through commercialisation of research
results

* by exploiting synergies and long term strategic partnerships with stakeholders
while

e contributing to the training of high calibre researchers.
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Infrastructure

A two-story, 7400 m2 building with 850
m2 clean room,

1,600 m2 for multi-disciplinary laboratories and

2400 m2 office and general use,

all furnished with high tech equipment to support R&D in nanotechnologies.
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Laboratories

 Micro and Nanofabrication Laboratory and
Cleanroom

 Measurement, Characterization and Imaging
* Materials Synthesis and Manufacturing
* Energy Conversion and Storage

 Moleculer Biology Laboratory
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Human Resources

TOTAL PERSONNEL

TOTAL FULL TIME PART TIME PART TIME POST-DOC PLANNED
Sabanci Un OTHER STUDENT GRANTS
RESEARCHERS (Sabanci Univ.) ( ) (PROJECT BASED) RECRUITMENT
101+2 21 25 9 10 36 2
TOTAL TECHNICAL PLANNED
DERSONNEL TECHNICIAN (Ph.D)  TECHNICIAN RECRUITMENT
14 + 2 8 6 2
TOTAL ADMISTRTIVE DEPUTY HR, FINANCE, PROJECT BUSINESS
PERSONNEL DIRECTOR DIRECTORS  PURCHASING ASSISTANT  1rVELOPMENT  DEVELOPMENT
16 1 2 5 2 2 3

TOTAL: 135
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Research Topics

Research topics are chosen to be:

Based on regional and sectoral needs and

priorities,

Aligned with national policies of technology

and economics and

Cross-cutting in science and technology in the

global arena

Industrial Needs

International Trends

Institutional Strengths

National Priorities
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Research strategy objectives are in line with local regional national development goals
and research strategies.

NANOMATERIALS
Micro-Nano Systems Design and Integration,

Nanomaterials Production and Characterization Technologies

FOOD,
AGRICULTURE, ENERGY DEFENSE,
LIFE SCIENCES WATER & AR AVIATION &
APPLICATIONS AEROSPACE
ENVIRONMENT
APPLICATIONS APPLICATIONS
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NANOMATERIALS

: 1 : - Center of Excellence for
fFGOd_anc! Life : : f--*f Functional Surfaces and -
: Sciences ; : Soft Materials ; ; Interfaces ;
di Themes. | .00 :

Functional Surfaces

Sl sunom
Energy and Life
... Sciences_:. |

: CORE :
. : STRENGTHS :
Smart Materials
Manomaterials

Functional Surfaces

cturi :

B Device Sysiems and V. : Computational

’, Tec.hnv.nlu.gies Calculations and
p‘.-}"‘ ' Modelling

; E Devi : : :
l.fﬂerg?' ﬂﬂdg C harac?r:r[i::ation : : : 3D and Additive
Life Sciences ' o Fabrication
. Themes..:. .| . ... SEELLEYEEETE GRS
b y y " s

: : : : - IM



LIFE SCIENCES

SUNUM Molecular EFSUN
Food Mechanisms Center of Excellence for
Functional Surfaces and

‘----

Interfaces
Biomarkers Biosensors
CORE STRENGTHS
Cellular/Molecular
Medical Devices Mechanisms and Nanoparticles
Dynamics
Bionanomaterials
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Engineering
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ENERGY

Li-ilon Batteries

Micro Cavitation
Li-air Batteries

Insulation
. Materials
Supercapacitors

4 Nanomaterials and Sustai bl
Hydrogen Manotechnology Hstainabie

Storage R ' Transportation
Electrochemistry & Logistics,

Mechatronics

Economics,
Policy and
Fuel Cells Markets

Wind

Turbines
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Energy Harvest |
Solar Cells : : SUlNUM




FOOD, AGRICULTURE, WATER & ENVIRONMENT
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AVIATION AND DEFENCE

Carbide based

Biphilic Surfaces

Nanocoating
Mass flux

Multicomponent

nanostructures
Nanomaterials
Metamaterials

Functional Surfaces

Smart Antennas

Wireless
Communication

3D Composites
Multifunctional

Flexible Displays

micro/nano structures
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Toplam

Proje Adi Yiritiicu Bursiyer Sayisi PhD

Grafen Tabanl Buhar Odacigi Sogutma Sistemleri (G-BOSS) Ali Kosar 2 0 2
Turkey—Korfean international collaboration on the controlled bubble dynamics in flow boiling of magnetic nanofluids in Ali Kosar 1 0 1
channels with structured surfaces

Enhar.l?ement o'f Heat Trjansfer at Pool Boiling and Flow B.oiling i'n l\'/lini/'l\/licrocharfr]els under Subatmospheric Ali Kosar 3 1 5
Conditions Having Functional pHEMA/pPFDA Coatings with Variations in Wettability

Li-iyon-Stiperkapasitor Hibrit Enerji Depolama Cihazlari (LIBASED) Alp Ylrim 2 0 2
Hidrojel-Destekli 3B Biyobasim Yéntemi ile Kisiye Ozgii Damar Greftlerin Gelistirilmesi Bahattin Kog 2 1 1
Development of conjugated polymers for chemical sensor applications Emine Hande Cingil Tan 1 0 1
Expanding microfabrication research and production of MEMS sensors for greener and healthier appliances Eric Tan 2 0 2
Fototermal ajanlar iceren antimikrobiyal hava filtrelerinin gelistirilmesi ve biyoaerosol gideriminde kullaniimasi Hayriye Unal 1 1 0
SLIPS Mimarisi Esasli Hava Kabarcigl/Gaz Ayirma Filtrelerinin Mihendisligi ve Uretimi Morteza Ghorbani 1 0 1
Continuous composite manufacturing by a microwave-powered fluidic reactor (FluCoM) M. Kemal Bayazit 2 1 1
R(:;:Eillkrf::?hémda Yag Damlaciklari Yikim Mekanizmalarinin Birbirleri ile Etkilesimlerinin Molekiler Diizeyde Blem Kutlu 1 0 1
:qulﬂg/l;aekr:ehj;rjﬁgi\r::ZS:;SE;I;alt;r:a\:(uil;lceerlneer:ﬁ::?Iizt')r tabakalarin hiicre performansina etkileri ve yipranmasinin Serhat Yesilyurt 1 0 1
Bioengineering of corneal tissue substitutes by using shear-thinning peptide hydrogel based scaffolds Sibel Cetinel 1 0 1
Mideye girmis mikro-RNA'lardan yemek alerjisi i¢in yeni biyobelirteg ve risk faktorlerin belirlenmesi Stuart Lucas 1 1 0
A novel route to develop new m-junctions for quantum computing applications Yilmaz Simsek 3 1 2
Zl;/lli;?:“?:;ksi Yéntemiyle Uretilecek Kalin Bi2sr2cacu208+X Siiperiletken Filmler Uzerinde Thz Kaynaklarin Yilmaz Simsek ) 1 1




TUBITAK 1003-Oncelikli Alanlar Ar-GE Projeleri Destekleme Programi
Proje Yiriiticiisii Ali Kosar Proje Siiresi 36 ay Proje Bashgl Grafen Tabanh Buhar Odacigl Sogutma Sistemleri (G-BOSS)

Is Unvani Master ve Doktora Bursiyeri

Aranan arastirma alani -

Grafen malzemesinin yapisal ve isil 6zelliklerini kullanarak ylksek performansliisi transferi aygitlari ve sogutma sistemleri gelistirmek lzere bilimsel ve
teknolojik arastirma calismalari yapmak ve 1si transferi aygit ve sogutma sistemi prototipleri hazirlamaktir. Projede Sabanci Universitesi'nden grafen
biyitme teknolojileri Gizerinde galisan “Kuantum Tasinim ve Nanoelektronik Laboratuvari” ve akiskanlar dinamigi alaninda ¢alisan “Mikroakiskanlar ve
Mikroisil Sistemler” gruplari ile 6zellikle faz degisimi sogutma sistemleri tasariminda uzman Apak ve Savunma Elektronik sanayinde 6ncli Aselsan firmalari
is birligi icinde ¢alisacaktir.

Proje sliresince ulasiimasi planlanan hedefler sunlardir: Diizlemsel ya da 3 boyutlu grafen filmleri, kimyasal buhar ¢oktiirme gibi biiyiitme ve aktarma
teknikleri kullanarak, 1si borusu (heat pipe), mikrokanal ve buhar odasi (vapor chamber) yapilarina entegre etmek lizere yontemler gelistirilecektir.

Projeye alinan bursiyerlerin sorumluluklari:

* Grafenliyapilarinin hazirlanmasi
o Bakir sinterli yapilar tGizerinde grafen blyUtlilmesi: slire¢ optimizasyonu ve lretim.
o Kanalliyuzeylerde grafen biyitilmesi: siire¢ optimizasyonu ve uretim.
o 3B grafen yapilarin bly(tllmesi: slire¢ optimizasyonu ve Uretim.

e Blydtilen grafen yapilarinin yapisal analizi
o Taramal elektron mikroskopisiile analiz
o Raman analizi
o Optik mikroskop analizleri

* Havuz kaynama deneyleri

e Akis kaynama deneyleri

e Gorlantileme deneyleri S U : N U M



M-ERA.NET Call 2019

St A T S| sEey e By Li-iyon-Stiperkapasitor Hibrit Enerji Depolama Cihazlari
(LIBASED)
Is Unvani Doktora Bursiyeri

Aranan arastirma alani -

M-ERA.NET Avrupa Ulkeleri arasinda malzeme bilimi ve miihendisligi konularinda gliglii arastirma ve gelistirme ortakliklarinin kurulmasi amaciyla Avrupa
Birligi (AB) Komisyonu tarafindan Ufuk 2020 kapsaminda desteklenen bir ERA-NET Cofund projesidir. LIBASED konsorsiyumunun ana amaci uzun émirld,
yuksek enerji ve glic yogunluguna sahip Li-iyon pil/stperkapasitor hibrit (LIH) enerji depolama cihazlarinin gelistirilmesidir.

Projeye alinan bursiyerlerin sorumluluklari:
* inorganik malzeme sentezi

* Elektrokimyasal karakterizasyonlar
e Elektrodokumaile elektrot tiretimi

SU|NUM



TUBITAK 2523 - Kore Ulusal Arastirma Vakfi (NRF) ile Ikili Isbirligi Programi

Turkey-Korean international collaboration on the controlled

Proje Yiriiticiisii Ali Kosar Proje Siuiresi 24 ay Proje Bashgi  bubble dynamics in flow boiling of magnetic nanofluids in
channels with structured surfaces
Is Unvani Doktora Bursiyeri

Aranan arastirma alani -

The aim of this research is to enhance flow boiling heat transfer and critical heat flux, reduce the two-phase instability, and decrease the nanoparticle
agglomeration in flow boiling of magnetic nano-fluids by introducing micro/nano engineered surfaces and applying external magnetic field. This work is
the extension of the successful ongoing joint project (216M416 Turkey-Korean international collaboration on the controlled bubble dynamics in magnetic
nanofluids for the heat transfer enhancement) with partners from Sabanci University and POSTECH.

Projeye alinan bursiyerlerin sorumluluklari:

* Deneylerin yapilmasin
*  Manyetik manipulasyon diizeneginin kurulmasi ve sonuglarin yorumlanmasi
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TUBITAK 2532-Rusya Temel Arastirma Vakfi (RFBR) ikili isbirligi Programi

Enhancement of Heat Transfer at Pool Boiling and Flow
Boiling in Mini/Microchannels under Subatmospheric

Proje Yurutucusu Allegsr Proje Suresi 24 ay Proje Baslig: Conditions Having Functional pHEMA/pPFDA Coatings with
Variations in Wettability
is Unvani Master ve Doktora Bursiyeri

Aranan arastirma alani -

In this project using engineered surfaces (functional coatings) it is aimed to understand the heat and mass transfer mechanisms in boiling, and propose the
optimum coating configuration for sub-atmospheric engineering cooling systems. Functional coatings in this study will allow to vapor phase removal from
critical locations and enhancements in both heat transfer and critical heat flux, which will pave way for implementation to space applications. This project
will bring the expertises of Turkish (functional coatings, flow boiling) and Russian (local boiling heat transfer measurements, IR thermography) partners
together to provide more understanding about phase change phenomena and their applications at sub-atmospheric pressures.

Projeye alinan bursiyerlerin sorumluluklari:
* Kaplamalarin yapilmasi ve sonuglarin yorumlanmasi

* Deney dizeneginin hazirlanmasi
* Deneylerinicra edilmesi ve sonuglarin degerlendirilmesi

SU|NUM



TUBITAK-2232 Uluslararasi Lider Arastirmacilar Programi

e R Emine Hande Proje Stiresl 36 ay Proje Bash3 Devejlop_ment of conjugated polymers for chemical sensor
Cingil Tan applications
Is Unvani Doktora Bursiyeri

Aranan arastirma alani -

The project aims to develop stimuli-responsive and adaptive polymers which can intrinsically act as nanoscale sensors while functioning under dynamic
conditions. Conjugated polymers are examples of such materials; they readily transform conformational or chemical changes that occur due to external
triggers into easily measurable electrical or optical outcomes. In this project selected conjugated polymers will be tailored at monomer level to interact
with specific triggers; essentially to improve food safety and public health.
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TUBITAK-2232 Uluslararasi Lider Arastirmacilar Programi

Expanding microfabrication research and production of

Proje Yurutticlisu Eric Tan Proje Siiresi 36 ay Proje Bashgi IERE semEes e mremrar anl heelder apliEees
Is Unvani Doktora Bursiyeri
Aranan arastirma alani Masters in Mechanical, Mechatronics, Electronics, Microelectronics, Physics Engineering

Advancements in material science and nanotechnology have been important drivers in the development of sensor technologies. The project aims to use
micro-fabrication techniques, optical coatings and novel materials to develop an optical sensor. The sensor is able to convert a detected signal due to an
external stimuli into measurable optical response. In this project, optical coatings will be designed and tuned to improve the selectivity of the triggers. The
sensor will have potential applications in areas like food safety and public health.

Your responsibilities will include, but are not limited to, the following:

* Simulation and modelling of actuation of thin film, and interdigitated comb structures.

*  Fabrication and characterisation of micro structures for the application of pressure sensing, and mechanical actuation.

* Lithography mask design. Knowledge on photolithography, etching of silicon wafer, and thin film deposition.

e Familiar with Multiphysics simulation with FreeCAD or ANSYS is a plus.

*  Experience in multilayer thin film microfabrication methods with physical vapor deposition (PVD), chemical vapor deposition (CVD), or epitaxial
growth.

* Hands on experiences with lasers/light source and optical elements like lenses, mirrors, dielectric mirror, and microcavity.

e Experience in transmission/absorption spectroscopy, thin film characterization with profilometer and ellipsometry.

*  Familiar with TFcalc or Essential MacLeod simulation of band pass filter is a plus.

SU|NUM



TUBITAK-2232 Uluslararasi Lider Arastirmacilar Programi

Continuous composite manufacturing by a microwave-

Proje Yiriitiiclisii M. Kemal Bayazit Proje Siuiresi 36 ay Proje Bashgi s Alviehs T (e

Is Unvani Master ve Doktora Bursiyeri

BSc/MSc and Ph.D. degree in Chemistry, Chemical Engineering, Materials Science and Engineering or

Aranan arastirma alani o
3 related disciplines

Project (Continuous composite manufacturing by a microwave-powered fluidic reactor) will be in the field of composite science and engineering to design,
develop, produce, characterize and test metal nanofiller-based advanced polymer matrix composites for textile/paper/surface coating applications. More
specifically, the project will be exploring fine size/shape tuning of nanofillers in a novel manufacturing process. This project is well suited to self-motivated
and hard-working candidates with a keen interest in nanomaterials, materials chemistry, chemical engineering, polymer composites and advanced
characterization/test techniques.

Your responsibilities will include, but are not limited to, the following:

e Design of a sophisticated flow-reactor and its daily use for nanocomposite manufacturing,

*  Optimizing the growth conditions of nanofillers in a flow system,

e Structural, electrical, mechanical and optical characterizations of the prepared composites,

*  Preparation of composite films and fibers for targeted applications,

* Investigating 3D-printing properties of composite materials,

* Antimicrobial tests of prepared composite materials,

*  Preparing interim reports for the project,

*  Publishing results in refereed journals and making oral presentations at meetings/conferences.



TUBITAK-2232 Uluslararasi Lider Arastirmacilar Programi

Bioengineering of corneal tissue substitutes by using shear-

Proje Yiriitiiclisii ~ Sibel Cetinel  Proje Suiresi 36 ay Proje Bashgi e s e besed selilde

Is Unvani Doktora Bursiyeri

Aranan arastirma alani -

Bu projenin amaci kornea nakli uygulamalarina alternatif olarak doku mihendisligi ydontemleri kullanilarak birden fazla hiicrenin ¢ok katl iskelelerde
kontrolli olarak biydtilmesi yonteminin gelistiriimesidir. Proje ¢iktisi yapay kornea triinii ayni zamanda in vitro test platform olarak kullanilabilecektir.



TUBITAK-2232 Uluslararasi Lider Arastirmacilar Programi

A novel route to develop new m-junctions for quantum

Proje Yiriitiiclisli  Yilmaz Simsek  Proje Suiresi 24 ay Proje Bashgi . .
computing applications

Is Unvani Master ve Doktora Bursiyeri

Aranan arastirma alani Physics, Materials Science and Engineering

The research project funded by TUBITAK is to design, develop, and characterize a new type of Josephson junctions which can be promising candidates for
superconducting spintronic memory circuits and as well as in superconducting qubits. The research program aims at realizing a new type of ferromagnetic
insulator-based Josephson junctions exhibiting prerequisite signatures of a pi-junctions in the electrical measurements and testing the performance of
these junctions in spintronic memory circuits and superconducting qubits.

Your responsibilities will include, but are not limited to, the following:

*  Optimize growth conditions in a sputtering system to grow ferromagnetic/superconducting hetero-multi-layer films
e  Structural, electrical and magnetic characterizations of as-grown films

*  Prepare samples including ferromagnetic Josephson junctions for electrical characterizations

* Design measurement setups (hardware and software) for investigating the transport characteristics of the junctions
e Test the performance of these junctions in superconducting circuits



TUSEB-Stratejik Arastirma Ve Gelistirme Projelerini Destekleme Programi

Mideye girmis mikro-RNA'lardan yemek alerjisi icin yeni

Proje Yurutucuisii Stuart James Lucas Proje Suresi 24 ay Proje Bashgi Sthla e v Tk e el e

Is Unvani Yiiksek Lisans Bursiyeri

Aranan arastirma alani -

Projenin amaci;

1. Onceden belirtilen transkriptom g¢alismalarindan biyoinformatik yaklagimlar kullanarak gida alerjisinde yaygin olarak aktive olan gen yolaklari ve aglarin
tanimlanmasi;

2. envyaygin gida alerjisi kaynaklarindan ikisi olan tavuk yumurtasi ile yer fistigindan alinabilecek miRNA'larin belirlenmesi;

3.  bumiRNA'lar ile insan genleri arasindaki tiim olasi etkilesimleri tahmin ettikten sonra, immun tepkisi Gzerinde biyik bir etkisi olabilecek olanlari
secip, bu etkilesimlerin bir alerji hiicre kiiltliri modelinde dogrulanmasidir.

Hem gida alerjisinin temelini olusturan mekanizmalari hem de yeni taninan tiirler arasi miRNA aktivitesini anlamada 6nemli gelismelere yol agmasi
beklenmektedir. Ayrica, bu projede tanimlanan miRNA-gen etkilesimleri, gida alerjisi hastalarinda tedavi igin yeni hedeflerin yani sira potansiyel yeni
biyobelirtegler ve / veya immiino-modulator ilaglari kesfedilecektir.



Proje Yiriitiiclisli  Bahattin Kog¢  Proje Suiresi 30 ay Proje Bashgi

TUBITAK 1001-Bilimsel ve Teknolojik Arastirma Projelerini Destekleme Programi

Hidrojel-Destekli 3B Biyobasim Yéntemi ile Kisiye Ozgii Damar
Greftlerin Gelistirilmesi

Is Unvani Yiiksek Lisans ve Doktora Bursiyeri

Aranan arastirma alani -

Bu projenin amaci yenilik¢i t¢ boyutlu (3B) biyobasim yéntemleri gelistirerek anatamoik ve morfolojik yapiya uygun dallanmis damar greftlerinin
tasarlanmasi ve gelistiriimesidir. Bu proje ile 6nerilen yeni yontem ve inovasyonun 6zgiin degeri su sekilde dzetlenebilir:

1.
2.
3.

Yenilikgi gift-eslenik mikro-kapiler tabanli 3B biyobasim ydntemi gelistirilmesi

Hesaplamaya dayali yontemler ve algoritmalar kullanilarak vaskdler yapinin hastaya 6zgi eslenik tasarimi basim yollarinin hesaplanmasi,

Biyobasim yonteminde kullanilacak nano-hidrojel destek banyosu igin ilk defa nanokil ile reolojik 6zellikleri modifiye edilmis Pluronic F127 malzemenin
gelistirilmesi,

Damarin katmanli yapisina uygun farkli hiicrelerden olusan biyomirekkeplerin gelistirilmesi,

Uretilecek damar greftinin in vitro kosullarda giiglendirilmesi icin biyoreaktdr gelistirilmesi, gelistirilecek damar greftinin vaskiiler reaktivitesinin
belirlenmesi ve elde edilen sonuglara gore proses parametrelerinin iyilestirilmesi,

Gelistirilecek bu yenilikgi yontemler ile hastaya 6zg(, ve hastadan alinacak vaskuiler yapiyi olusturan farkl hiicreler ile karmasik dallanmis greftlerin
hizli bir sekilde 3B biyobasim yontemi ile Gretilmesi,

Gelistirilecek yontem ve bunun icin gerekli makine ve algoritmalarin gelistirilmesi ile, teorik, sayisal ve deneysel alanda disiplinler arasi analiz ve

senteze sahip arastirmacilarin egitilmesini ve yetkinliklerinin artmasini saglayacaktir.
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TUBITAK 1001-Bilimsel ve Teknolojik Arastirma Projelerini Destekleme Programi

Fototermal ajanlar iceren antimikrobiyal hava filtrelerinin

S A CLOLT e TSR CETLCE RE) Proje Baslig: gelistirilmesi ve biyoaerosol gideriminde kullaniimasi

Is Unvani Yiiksek Lisans Bursiyeri

Aranan arastirma alani -

Onerilen proje kapsaminda 6zgiin bir ydntem kullanilarak, 1sik enerjisini isi enerjisine déniistiirerek lokal sicaklik artislari ortaya koyabilen 6zgiin fototermal
ajanlar gelistirilecek; literatlrde ilk kez fototermal ajanlar havafiltrelerine dahil edilecek; isik aktivasyonuna bagh olarak hava filtreleri ylizeyinde tutunan
bakterileri sicaklik artislarina bagli olarak fiziksel yollarla ortadan kaldirabilen antimikrobiyal hava filtreleri elde edilecektir.

Projeye alinan bursiyerlerin sorumluluklari:

*  Glnes 1518l ile aktive olan fototermal nanohibrit malzemelerin gelistirilmesi, karakterizasyonu, ticari filtre ylizeylerine uygulanmalari, antimikrobiyallik
ozellikleri ve filtrasyon verimliliginin belirlenmesi

e LED lambalarile aktive olan fototermal nanohibrit malzemelerin gelistirilmesi, karakterizasyonu,fotoermal ajanlarin nanofiberlere dahil edilmesi ile
gelistirilen hava filtrelerinin hazirlanmasi, karakterizasyonu, antimikrobiyallik 6zelliklerinin ve filtrasyon verimliliklerinin belirlenmesi
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TUBITAK 1001-Bilimsel ve Teknolojik Arastirma Projelerini Destekleme Programi

SLIPS Mimarisi Esasli Hava Kabarcigi/Gaz Ayirma Filtrelerinin

Proje Yiriitiiciisii Morteza Ghorbani Proje Suiresi 30 ay Proje Bashgi e e e Ursislye
Is Unvani Doktora Bursiyeri

Aranan arastirma alani -

Bu projenin amaci, hidrofobik ve hidrofilik 6zelliklerde 20nm ila 100nm araliginda ¢aplara sahip kopolimerler elyaf aglarini olusturarak, elektrostatik olarak
yuklu polielektrolitler ile istenilen boyutlarda sentezlenecek silika nanoparcgaciklari bu elyaf aglari tizerine kaplayarak mekanik olarak dayanikli ve secicilige
yapilarin tasarim ve tretim mihendisligini yapmaktir. Bu elyaflarin alternatif katmanlari kullanilarak olusturulan filtreler, kabarciklari yakalayip birlestirip,
tasarlanan tiipiin duvarlarindaki SLIPS'a iletebilecektir. SLIPS igindeki sikismis kabarciklar, ylizdiirme ve akiskanin akisi nedeniyle ikinci bir hidrofobik filtreye

dogru hareket edecektir. Son olarak, kabarcigin ikincil filtreden gegmesine ve sistemi temizlemesine izin verecek sekilde tasarlanacaktir.
Projeye alinan bursiyerlerin sorumluluklari:

e Sistemlerin ve montaj hatlarinin karakterizasyonu
*  Polimerlerin hazirlanmasi
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TUBITAK 1001-Bilimsel ve Teknolojik Arastirma Projelerini Destekleme Programi

e e e . . e . . . Iktiyoz Hastaliginda Yag Damlaciklari Yikim Mekanizmalarinin
FIETEETIERTET | el Proje Suresi 36 ay Proje Bashg: Birbirleri ile Etkilesimlerinin Molekiler Diizeyde Arastiriimasi

Is Unvani Doktora Bursiyeri

Aranan arastirma alani -

ORKi hastaliginda lipit yikim mekanizmalarini molekiiler ve fonksiyonel olarak arastirmak ve bu mekanizmalarin ézellikle hastaligin lipit birikimine bagli
patolojisindeki Gnemini ortaya ¢ikarmaktir. Bu dogrultuda lipoliz, lipofaji ve SAO yikim mekanizmalari molekiler ve hiicresel diizeyde ayrintili sekilde
incelenecektir. Oncelikle, histopatolojik olarak ORKI tanisi almis ve PNPLA1 geninde p.D172N ve p. Y245del mutasyonlari tasiyan hastalardan, biyopsi ile
deri doku 6rnekleri alinarak, fibroblast primer hiicre kiltirleri kurulacaktir. Kontrol grubu olarak, ticari olarak satin alinacak fibroblast hiicreleri
kullanilacaktir. Kontrol ve hasta hiicrelerinde, protein ifade analizleri, enzimatik testler ve mikroskobik goriintiileme gibi yontemler kullanilarak lipoliz,
lipofaji ve SAO mekanizmalari incelenecektir.

Projeye alinan bursiyerlerin sorumluluklari:
Primer hiicre kiltirlerinin kurulmasi

Hicrelerin blyutdlmesi, cogaltiimasi ve saklanmasi
Hicrelerin 6limsuzlestirilmesi ile ilgili deneylerin yapilmasi
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PEM yakit hiicrelerinde disiik platin yiklemeli katalizor
Proje Yiriitiiclisii Serhat Yesilyurt Proje Siuiresi 36 ay Proje Bashgi tabakalarin hiicre performansina etkileri ve yipranmasinin
modelleme yoluyla ve deneysel olarak incelenmesi

Is Unvani Doktora Bursiyeri

Aranan arastirma alani Kimya / Malzeme / Makine Muhendisligi

Katalizor tabakasinin diistik platin yiklemelerinde hiicrenin performansi tizerine etkisinin ve zamanla yipranmasinin incelenmesi icin katalizor tabakasinda
gerceklesen kitle ve elektrik ylk transferi olaylarini direng yaklasimi kullanarak inceleyen topak modellerin gelistirilmesi amaglanmistir. Bu modeller yakit
hlcresinin tiim bilesenlerini inceleyen zamana bagli yakit hiicresi modelleriyle birlestirilecektir ve distk platin ylklemeli katalizér kullanan hiicrenin
performansi incelenecektir.

Projeye alinan bursiyerlerin sorumluluklari:
* Katalizor tabakalarinin gelistirilmesi, membran lzerine uygulanmasi

e Yakit hiicresi performans ve yipranma testlerinin yapiimasi
* Ostwald olgunlasmasi ve kabron korozyonu mekanizmalarinin yakit hiicresine uygulanmasi
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Sivi Faz Epitaksi Yontemiyle Uretilecek Kalin Bi,Sr,CaCu,Og,y

e L Alaeraligs S G REY Proje Baslig: Stiperiletken Filmler Uzerinde Thz Kaynaklarin Gelistirilmesi

Is Unvani Master ve Doktora Bursiyeri

Aranan arastirma alani Fizik, Malzeme bilimi mihendisligi

GUnumuz teknolojileri, glicli ve istenilen frekanslarda isimalar Gretebilecek, isleyebilecek ve daha sonra algilayabilecek timlesik THz aygit ve ara
elemanlarini lizerinde barindiran bir mikro elektronik platformuna ihtiya¢ duymaktadir. Fakat gerek elektronik gerekse de fotonik yaklasimlar temelinde
yapilan ¢alismalar kapsaminda gelistirilen THz kaynaklar ve THz isinlarini algilamak amaciyla gelistirilen diger ara elamanlar (detektér, alici ve dalga
kilavuzu) THz-on-a-chip teknolojisinin gereksinimlerini karsilayacak yapilara ve performans ol¢itlerine sahip degiller. THz teknolojisine yonelik
mevcut/yenilikgi yaklagimlar arasinda, Bi,Sr,CaCu,Og,s (Bi-2212) yiiksek sicaklik stiperiletken malzemelerin igyapilarinda dogal olarak bulunan 6zgiin
Josephson eklemlerinin (Intrinsic Josephson Junction, 1JJ) karakteristik 6zellikleri THz aygitlarini istenilen performanslarda ve kompakt yapilarda tek bir
platform Gzerinde gelistirilmesine olanak saglayacak bir potansiyele sahiptir

Bu proje kapsaminda, kurulacak sivi faz epitaksi sistemi yardimiyla genis ve kalin yapili Bi,Sr,CaCu,Og, stperiletken filmler uretilecek ve Uretilen filmler
Gzerinde terahertz (THz) frekans araliginda galisacak (kaynak, dedektor filter, dalga klavuzu gibi) aygitlar tasarlanip gelistirilecektir. Daha sonra bu aygitlari
tliimlesik olarak hepsini iceren THz ¢ip gelistirilecektir.

Projeye alinan bursiyerlerin sorumluluklari:

e Sivi faz epitaksi (LPE) sisteminin kurulumunu yapmak

e LPEile iyi filmlerin Gretilmesi icin optimizasyon ¢alismalari yapmak

e Uretilen filmlerin yapisal, yiizeysel analizlerin yapilmasi

e Uretilen filmler tizerinde lithografi tekniklerini kullanarak aygitlarin gelistirilmesi

* Buaygitlarin elektriksel karakterizasyonlarini yapmak ve THz 1sima performanslarinin testini yapmak
e THz¢ip gelistirilmesi calismalarina katilmak
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