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Preface

On behalf of the Conference Committee, | would like to warmly welcome to everyone
participatingtothédi Sci ence and Applications of Thin F
2016) deing held inllica Hotel Spa & Wellness Thermal Resort ¢ e K me , l'zmir , T
Septemberdto 23, 2016.

The first series of the conferenc®@ATF 2014 was held at the Altin Yunus Resort &
Thermal Hotel, Cesme, I1zmir, Turkeyom September 15 to 19, 20BATF 2014 constituted
a valuable platform for indiduals to present their research findings, display their work in
progress and discuss conceptual advances in many different branches of thin films. It was a
very successful conference with over 450 abstracts submitted from 44 countries, of which 30
wereinvited talks, and the rest distributed between 103 contributed talks and over 250 poster
presentationdBased on refereed evaluation of all the papers submitted, about 40 papers were
selected for publication in Vacuum and Applied Surface Science.

SATF 205 will focus on various topics related to Thin Films and novel phenomena in
Thin Film science and applicationBhe conference is intended to provide an opportunity to
bring prominent scientists together from various countries, with a common objéative
exchange information and ideas, to promote stimulus discussions and collaborations among
participants and furthermore to foster young scientists.

SATF 2016 will focus on various topics related to Thin Films and novel phenomena in
Thin Film science and apphtions. The conference is intended to provide an opportunity to
bring prominent scientists together from various countries, with a common objective to
exchange information and ideas, to promote stimulus discussions and collaborations among
participants ad furthermore to foster young scientists. The selected papers of SATF2016 will
be published in Thin Solid Films.

Additionally, Izmir hosts a large number of extremely important architectural and
cultural sites. The town is nicknamed as the Pearl of thged® andCe s me i n Kz m
surrounded by the Aegean Sea in three sides at the very western end of Urla Peninsula and is
neighbor of the Sakiz (Chios) Islaridy wish is that you will alljoin us for a symphony of
outstanding science, and take a littleaxtrt i me t o enj oy the uni que
surroundings.

Finally, we want to express our special gratitude to all the participants, and we would also
like to thank our colleagues in the Conference Committee, whose commitment enabled us to
achieveour goal. In the spirit and tradition of Turkish hospitality, we once more welcome you
alltoSATF206, | woul d | i ke to wish you mayyouat e an
return home feeling recharged and ready to continue the invaluable ¢xplara

Best regards,

W

Lutfi Ozyuzer
Chair



Scope of the SATF 201€onference & Exhibition

The SATF 206 international conference will focus on various topics related to Thin Films
and novel phenomena in Thin Film science and applications.

More specificaly,

Science of Thin Films and Quantum Effects
Theory of Structure, Surface and Interface
Thin Film Growth & Epitaxy

Nanostructured Growth

Optical, Optoelectronic and Dielectric Coatings
Organic Thin Films

Thin Films in Biology

Superconducting Thin Films

Thin Films in Photovoltaic Cells and Energy
Metallurgical Coatings

Applications of Electrochemical and Electroless Depositions
Advances in Deposition Techniques

Characterization and Instrumentation
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Large Scale Coating and Industry
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CONFERENCE PROGRAM

Sept. 19, Monday

10:4611:10

124014100

19:3020:30 |DINNER




Sept. 20, Tuesday Sept. 20, Tuesday
Kasara 1 Kasara 2

SC: Lutfi Ozyuzer

10:40-11:10 | COFFEE BREAK

SCW. Nawrocki

COFFEE BREAK
SC: G. Karapetrov

12:4014:00 |LUNCH

LUNCH
SC: A. Oral

(/'Y .o .Ia

COFFEE BREAK

SC. M. Ozdemir

A0SOFY {LISOALI Saanrz
Prof. S. Oktik, Dr. Erdem Arpat, Dr. Aref Cevahir,
Dr.Tuncay Turutoglu, Gulsah Kahraman

19:3020:30 |DINNER | DINNER




Sept. 21, Wednesday
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Sept. 21, Wednesday
Kasara 2

SC: P. Badica

10:4611:10

COFFEE BREAK

SC: GAygun

COFFEE BREAK

SC: H. Efeoglu

12:4014:00 |LUNCH

SC: M. Sahiner

SC: M. Mutlu

HHEEHER

COFFEE BREAK & POSTER SESSION A

SC: K. Kadowaki

19:30:20:30
20:3021:30 | Gah Dinner & Turkish Night

COFFEE BREAK & POSTER SESSION A

Gala Dinner & Turkish Night

21:3022:30 | Gala Dinner & Turkish Night

Gala Dinner & Turkish Night

22:30-23:30 | Gala Dinner & Turkish Night

Gala Dinner & Turkish Night
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Sept. 22, Thursday
Kasara 1

Sept. 22, Thursday
Kasara 2

10:4611:10

COFFEE BREAK

SC: N. Miyakawa

COFFEE BREAK

{1'Y | & «ylIf

12:46-14:00

SC: K. Nakajima

SC: A. Hoffman

SC: A. Ekicibll

SC: A. Uygun

COFFEE BREAK & POSTER SESSION B

COFFEE BREAK & POSTER SESSION B

19:3020:30 | DINNER

| DINNER
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Sept. 23, Friday Sept. 23, Friday
Kasara 1 Kasara 2

SC: I. Kakeya

10:4011:10 | COFFEE BREAK
SC: H. Altan

12:46-14:00

SC: C. Sabah

SOCIAL PROGRA
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POSTER SESSION A (3.30 pnto 6.00 pm, September 21, 2016)

PA0O1 ¢nqdi c Formation of Nanoporous Crystalline Niobium Oxi
Leonid SKATKOV
PAOOD Sgrface Coverage Control of Self Organized Plasmonic Interfaces for Photovoltaics
Gizem BIRANT
PA0O3 Surface Enhanced Raman Scatterindg\ctivity of 0 and 1 Dimensional Silver Nanostructures
Ozge DEMIRTAS
PA004 Microstructure and Corrosion Behaviour Of AISI 4140 Steel Modified By Pulse Plasma Treatment
Yéel dez YARALI OZBEK
Magnetic properties of thin film and superlattices
PAOOS Rachid Masour
PAOOG Elec_tricql properties of p-n diodes based on undoped and lodine doped ZnO nanorods prepared by hydrothermal method
Hadjersi Toufik
PAOO7 Pulse electrodeposition of nicketitanium nitride composite coatings
Muhammet KARTAL
PAOGS Kinet_ics of tartrazine photodegradation by Cu modified silicon hanowires
Sabrina NAAMA
PAOOO Charqcterization of CdS Thin Films Grown by Chemical Bath Deposition Using Two Different Cadmium Salts
Hassiba MOUALKIA
PAOLO Effect of _Gum Arabic on Hydrogen Evolution of NVYMo Electrodes Prepared by Electrodeposition Route
Elhachmi GUETTAF TEMAM
PAOLL Determination of the Refractive Index of Dielectric Films from the Transmittance Spectrum by Using Morse Wavelet
Erhan TIRYAKI
An Improved Method For Simultaneous Detemination Of Refractive Index And Thickness Of Dielectric Films: A
PA012 | Simulation Study
Seckin OZCAN
PAO13 Aluminum doped amorphous silicon carbide by cesputtering DC magnetron
Amer BRIGHET
PAOL4 Development of ThreeDimensional Nanomorphologies in Carbon Tin Films
Ronaldo MANSANO
PAOLS Thermal Effect on I-V Properties for GaAs MESFET transistors

Chahrazed KADDOUR

XV




Influence of Deposition Parameters on ZnO:Ga Thin Films

PAOLE | Nilufer DUYGULU
Influence of some reactive elements addition on the migstructural, mechanical and tribological properties of niobium
PAO017 | carbide coatings
Eray ABAKAY
PAOLS Effect of Bilayer Period on the Properties of Mo2N/CrN Multilayer Coatings Produced by R.F Magnetron Discharge
Boudjemaa BOUAOUINA
PAO19 Optical, microstructural and photocatalytic properties of metals doped TiO2 thin films
Fay-al BENSOUI CI
PA020 Optoelectronic Properties of Nanostructured Carbon Thin Films by High Density Plasma Chemical Vapor Deposition
Ronaldo MANSANO
Electrical and Photoelectical Properties of (Poly(divinylbenzene)/ MulttWalled Carbon Nanotube Nanocomposite)/5i
PA021 | Diodes
Banu KUCUR
PAO22 Structural analysis of Ge nanoparticles embedded ZnO thin films by Laser Induced Breakdown Spectroscopy (LIBS)
Kemal Efe ESELLER
PAO24 Structural and optical properties of transparent Y-doped anatase TiO2 thin films grown by NdYAG laser annealing
Faouzi HANINI
PAO25S Effect of plasma oscillation on the ion deposition distribution in the process of an electron beameating metal substrate
C.Y.HO
PAO26 Effect of Al doping on the structural and optical properties of SnO2 thin films elaborated by sefjel technique
Mourad KHECHBA
PAO27 Studies in Cu2ZnSnS4 based solar cells with various buffer layers
Abdesslam BOULOUFA
PAO2S Comparative Study of ZnO Thin Films Deposited by Spray Pyrolysis and Sdabel Technique
Malika MEDJALDI
Numerical simulation of biasillumination stress with equivalent oxide thickness effects of gate insulator on amorphous
PA029 | indium-tin-zinc-oxide thin film transistors (alTZO TFTSs)
Takieddine TAOURIRIT
PAO30 Using Self Assembled Monolayer to Improve Device Performance of Organic Light Emitting Diodes
Ahmet Nuri OZCIVAN
PAO31 The Effect of Fluorine Doping On Structural, Electrical and Optical Properties ofSnO2 Thin Films

Yasmina BENCHEIKH

XVi




Fabrication of Cobalt Nanoparticles on Porous Silicon for Improved Photoluminescence

PAQ32 Alper CETINEL
PAO33 In situ photoelectron spectroscopy of WO3/LiIPON interface for electrochromic devices
Olivia BOUVARD
PA034 Effect of Si doping on the transition temperature and electronic properties of VO2 thin films
Anna KRAMMER
PAO35 Temperature Dependent Electrical Conductivity Behaviour of SelGel Prepared Co:ZnO Thin Films
Ebru GUNGOR
Tribological Properties at Room and High Temperature Conditions of TiVZrN Graded Composite Coatings Deposited with
PA036 | CFUBMS
Ozlem BARAN
PAO37 Plasmonic Effect on the Performance of SBased ZnSe Heterojunction
Seda KAYRA G} LLj
PA038 Device Characterization of CuAg-Ga-Te Thin Films for Photovoltaic Applications
Hasan H¢seyin G, LL,]
PA039 Dielectric Relaxation Mechanisms in CuO/Ball Type Phthalocyanine Composite Thin Films
Banu S¢ng¢ Méseérl éojl u
PAO40 Optical and structural characterization of CuxZn1-x thin films deposited by thermal evaporation
Damla BULUT
PAOAL Studying the CdTe based extremely thin absorber layer solar cell
Arezoo HOSSEINI
PAO42 The_ vibration dynamics of the ordred bimetallic Pt(110)Cu(110)/Pt surface alloys
Fazia LEKADIR
PAO43 The superconductivity in Mg-doped InN grown by Molecular Beam Epitaxy
Ahmet EKICIBIL
Determination of longitudinal optical phonon energy of GaAsixBix quantum wells (QWs)grown on various orientations by
PAO44 MBE
Mustafa AKYOL
PAO45 Study on the Performance of AlinP/rInGaP/p-InGaP/AlGalnP Top Cell In Triple Junction Solar Cell
Meryem LASLADJ
Parameters Extraction of Solar Cell Based on {5i/n-Zno:Al Structure Using Genetic Algorithm
PAO46 Safia KEREOR

XVii




Characterization of thin-film Li o.sLaosTi1xAlxOs3 Electrolyte for all solid state Li-ion batteries

PAOAT Seda Ulusoy
PAO4S Spectral response of porous thin hydrogenated amorphous silicon carbide films-&0.7C0.3:H)
AssiaBOUKEZZATA
Production of Au-Ag Thin Films and Investigation of Some XRD and XRF Parameters
PAO49
Omer SOGUT
PAO50 Morphological Characterization of Zinc Oxide Nanomaterials and Their Applications in Dye Sensitized Solar Cells
Sule ERTEN ELA
Polyvinyl chloride-co-Activated carbon nanoparticles nanocomposite electrodialysis cation exchange membranes:
PAO51 | Fabrication and characterization in desalination process
Sayed M. HOSSEINI
PAO52 Influence of Al co-doping on the structural, optical, and electricalproperties of Cu-doped ZnO thin films
Abdullah YILDIZ
PAO53 Growth of large area, single and few-layer graphene on NiCr by CVD method
Mostafa DADASHBABA
Decolouration of Orange Il solutions by the active layers of Cdoped ZnO deposited on cenaics based on mullite and
PA0O54 | zircon
Bouras DIKRA
PAOS5 Nitrogen Doping of Graphene by Plasma Treatment
Alper YANILMAZ
PAOS6 Design and Device Application of SBased CuAg-Ga-Te Thin Film Heterostructure
Hasan Huseyin GULLU
Fabrication and Characterization of Ag-TIO2-NTs and I nvestigated Carrier Densi
PA057 | Impedance Spectroscopy
Birgul YAZICI
Preparation of Poly(3-Hexylthiophene) Sensitized Ag Doped TiONTs and Its Carrier Density Determined by Motti
PAO58 | Schottky Analysis
Evrim BARAN
PAOS9 ngrication, characterization and modelling of rZnO /p-Si solar cells
Nikolay CHUCHVAGA
PAOGO The influence of electric field applied during depositon on functionality of TiO2/VO2 thin films
Nursel CAN
PAOGL Production of antibacterial polymeric coatings from essential oils

Bayram OZKAN

xviii




Betavoltaic study on GaN pi-n diode with Ni-63 source

PAO62 Neslihan AYARCI
PA0G3 D_etg:rmination of Contact Parameters of Al/p Ge Diode with Methyl Green Interlayer
Fikriye Seyna OZCELIK
PAOGA Investigation of Annealing Effects on Optical Properties of CuO Thin Films Deposited by SILAR Method
Yunus AKALTUN
Synthesis, Characterization and Modelling of ZnSe/Zn(Cd)S/Cd(Zn)S and CdSe/Zn(Cd)S/Cd(Zn)S Core/Shell/Shell
PAO65 | Nanocrystals
Hadi S. PISHEH
Produced to transition metal doped, Dy: ZnO and Dy: MgO thin fims by Chemical Spray Pyrolysis method and investigatio
PA066 | to the thin films structures
Tuba CAKICI
PAOG7 Microstructure and Mechanical Behaviour of Aluminium Oxide Thin Films
YounesBENARIOUA
Dopant Concentration Effects on MrDoped ZnO Thin Films
PAO68 .
Reza Sahraei
PAOG9 Tailored Protein Adsorption on Biocompatible Plasma Nanofilms
Fet hi Ol caytu]j
PAO70 Synergistic TungstenOxide/Conducting Polymer Hybrid Nanofiber Assemblies for Highly Efficient Electrochromic Devices
Aysegul Uygun Oksuz
Electrochemical Preparation of Poly(2chloroaniline) and poly(aniline-co-2-chloroaniline)Modified ZnFe Films on Carbon
PAO71 | Steel Surface and Their Corrosion Performance
Adurrahmam k d a ]
PA072 | Interface Analysis of HfO2 Thin Film Grown on Si by RF Magnetron Sputtering Technique
A. Cantas
PA073 | Fabrication of Cu2ZnSnS4 Absorber Layer on Flexible Titanium Foil Substrate for Thin Film Solar Cell Applications

Dilara G. Buldu

XiX




POSTER SESSION B (3.30 pm to 6.00 pm, September 22, 2016)

Enhancement Of High-Carbon Steel Surface Properties Through Pulse Plasma Technique

PBOOL | v a1 dez YARALI OZBEK

Theoretical Determination of the Refractive Index and Extinction Coefficient of an Asorbing Thin Film by Using Morse
PB002 | Wavelet
Erhan TIRYAKI

Nanostructured Diamond-like Carbon Thin Films Growth on Stainless Steel

PBOG3 | ponaldo MANSANO
PBO Electro- optical characterization of amorphous niobium oxide deposited by RF magnetron sputtergn
Ronaldo MANSANO
Investigation of Material Properties of Magnetron Sputtered CuAg-In-Se Thin Films
PBO005 )
Hasan Huseyin GULLU
Phthalocyanine as a Sensitive Material for Organic Vapour Detection using Acoustic Wave Based Sensors
PB006 )
Amani HAMID
PBOO7 Effect of hydrogenation on defect density and electrical properties of CdTe
Baris AKBALI
PBOOS Molecular Beam Epitaxial Growth of ZnSe on (211)B GaAs
Begum YAVAS
Characterization of Metal(Ag, Au)/Pc thin film/Semiconductor Structures by Impedace Spectroscopy Technique
PB009 :
Cigdem ORUC
PB010 An investigation on characterization of ZnO/pGaAs structure synthesized by sefjel technique

Fikriye Seyma OZCELIK

Investigation of Thermally Grown Oxide (TGO) Growth Behaviors of Single and Double Lgered Rare Earth Zirconates
PBO011 | under Isothermal Oxidation Conditions
Kadir Mert DOLEKER

Comparison of Hot Corrosion Behavior of YSZ and YSZ/La2Zr207 Double Layer Thermal Barrier Coatings (TBCs)
PB012 | Exposed to Na2S0O4 and V205 Salts
Yasin OZGURLUK

Dielectric and Electrical Properties of leadfree Bi0.5Na0.5TiO3 : BaTiO3 (BNTBT) Ferroelectric Thin Films by Pulse Laser
Deposition

PBO13 | ;5 kiM

XX




Dimethylamine Borane Oxidation At Metal Nanoparticles Modified Composite Polymer Electrode

PBO14 Cagri CeylarKOCAK
PBO15 Tribological and Corrosion behavior of Cu/Al203/Graphene Hybrid Nanocomposites Produced by Electroless Coating
Mehmet UYSAL
PBOL6 Characterization of K and Mg Co-Doped BST Thin Films with SrTiO3 Buffer Layers in CrossOver Concentration Desgn
Sizhe WANG
PBO17 Spectroscopic Study of Film Formation From PS Latex/AgNPs Composites
Emre KUCUKKAHVECI
Nanostructural and Optical Properties of TiO2 Films Grown By Reactive RF Magnetron Sputtering as a Function of Oxyge
PB018 | Flow Rate
Alireza GRAYELI KORPI
PB019 In-situ MgB2 thin film fabrication on commercial Ni- tapes by ebeam evaporation and their electrical performance
Emine ALTIN
Numerical simulation oftheaSi : HSie:cH t andem sol ar <cel |l p -8iH ftuarneljuaction dopaste 1
PB020 | concentrations and thickness
Mohamed Nadjib ATEB
Growth and Characterization of Gallium Doped Zinc Oxide Thin Films by RF Magnetron Sputtering for Solar Cell
PB021 | applications
Enver TARHAN
PB022 Effec_t of Cu content on TiN-Cu nanocomposite thin films on hardness
Parvin BALASHABADI
PB023 SnO2:F/p-Cu(In,Ga)Se2/Al Schottky contacts analysis of photovoltaic chalcopyrite thin film absorbers
Abdesslam BOULOUFA
PB024 Frequency response of interface states and series resistance inySploxide-cSi (MOS) and PolySicSi (MS) structures
Nadia DOUKHANE
PB025 Effect of Annealing Temperature on Structural and Optical Properties of NiO Thin Films Deposited by Silar Method
Yunus AKALTUN
Microstructure and wear behaviour of Ti doped QT N coatings
PB026
Ugur SEN
PBO27 Ferromagnet/Superconductor Hybrid Thin-Films
Erhan ONGUN
PB02S Blue Light Filtering Applications in Ophthalmic and Intraocular Lenses

Erdogan OZDEMIR

XXi



Light Gathering Angle and Luminous Intensity Analyses on Power LEDReflector

PBO29 Ipek ATIK
PBO30 Probing sp_ecific oxides as supports for metal/oxide model catalysts: MgO(111) polar film
Inga Tvauri
PB031 Structural and optical properties of ZnO nanorods prepared by spray pyrolysis method
Ercan KARAKOSE
Tight Binding Modelling of Composition and Interface Strain Effects in Nanoscale Epitaxial and Colloidal Heterostructures
PBOS2 | Hilmi UNLU
Effects of Interface Strain and Growth Temperature on Optical and Dielectric Properties of CdSe and CdSe/ZnS
PB033 | Nanocrystals
M. Rezall KARIM
PB034 Synthesis and Characterization of Tmdoped ZnO Nanorods
Hakan COLAK
PB035 Synt_hesis, Characterization and Modelling of CdSe/CdxZnk S (0 O x O 1) Core/ Ternary
Hadi S. PISHEH
Synthesis, Characterization and Modelling of ZnSe/Zn(Cd)S Core/Shell and ZnSe/Zn(Cd)S /Cd(Zn)S Core/Shell/Shell
PB036 | Nanocrystals
Nega GHESHLAGHI
PB037 Improved Raman Scattering from Flowerlike Silver Nanostructures on Porous Silicon
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In 2007 ,powerful THz electromagnetic waves was discoveredsofyoma mesa structure made
of intrinsic Josephson junctions, which consist of natural stacks of Josephson junctions in
Bi.Sr,CaCuQOs: (Bi2212) single crystals, when the synchronization is established in between
superconducting layersfd] by simply applying dc voltage. After intensive studies since then, it is
possible to make a reliable THz wave emitter by improving thermal caadumgtween the device
surface and the thermal batigR Although the mechanism of synchronization is not fully
understood yet[6], the power 025 W so far has successfully been obtained in an array of three
mesas(7]. In addition, the maximum frequgn€2.4 THz has so far been observed. The more power
and the wider frequency spectra may be desirable for possible applicatiGihs[8

We will describe the recent experimental results on the stlm# mesa and will show in detail
the way of assemblingf the device. Some applications obtained by using the 1JJ THz emitters are
also shown at the conference.

References

[1]. L. Ozyuzeret al, Science318(2007) 1291.

[2] K. Kadowakiet al, Physica G168(2008) 634639.

[3]. H. Minamiet al., Phys. RevB 89 (2014) 054503.

[4]. C. Watanabet al, J. Phys.: Condens. Mat@6 (2014) 172201.

[5]. C. Watanabet al, Appl. Phys. Lett106(2015) 042603.

[6] U. Welp, K. Kadowaki and R. Kleiner, Nature Phot@r§2013) 702710.
[7] T. M. Bensemaret al, Appl. Phys. Lett103(2013) 022602(4).

[8]. K. Kadowakiet al, J. Phys. Conf. Ser. 400 (2012) 022040.

[9] S. Sekimotcet al., Appl. Phys. Lett103(2013) 182601(:b).

[10] T. Kitamuraet al., Appl. Phys. Lett105(2014) 202603(4).

[11] T. Kashiwagietal., Appl. Phys. Lett107(2015) 082601(5).

[12]. H. Minamiet al, J. Phys.: Condens. Mati@8 (2016) 025701.

[13] T. Kashiwagiet al., Appl. Phys. Lett104(2014) 022601(5b), ibid 104(2014) 082603(4).
[14] K. Nakadeet al.,, Sci. Rep6:23178(18).



Science and Applications of Thin Films, Conference & Exhibition (SATF 2016)
Izmir Institute of Technology, Izmir, Turkey, Septembe2392016

1S02
Semi conductor Thin Film Synthe:c

Synchrotron Based Spectroc

Mehmet Alper Sahiner
Seton Hall University, Physics Department South Orange New Jersey 7746 United States

*Corresponding author
E-mail address: mehmethliaer@shu.edu

Material based problems of semiconductor thin films can best be resolved with the detailed
structural information and the correlation between the introduced subtle structural changes and
device performance. The need of highly sensitivectiral probing techniques has increased
dramatically with the continuous downscaling the semiconductor devices to improve electrical
performance. Due to scalifnglated new emerging based problems, new or structurally modified
materials will have to be &d in crucial parts of the future complimentary metdtie semiconductor
(CMOS) devices. Synchrotron radiation based spectroscopies can provide the crucial information to
correlate the local structural modifications introduced by to new materials otioasian the
synthesis conditions. In this talk, recent examples of synthesis conditions versus structure variations
as probed by xay absorption spectroscopy in thin films of CMOS devices will be presented.
Selected examples will be or) Hf based gat dielectrics where Al diffusion from contacts to the
Hf oxide layers is a major problem;) Deavily arsenic doped junctions in source and drain regions
where electrical deactivation occurs due to clustering of the dopant)aNtd-Based Nb20%bO
GeO2 (NPG), glass photonic thin films where interesting optical characteristics such as observed
high nonlinear third order optical susceptibility due to subtle structural variations in Nb local
environment. Quantitative-pay absorption spectroscopy analyseshiese structures based on the
data acquired at the National Synchrotron Light Source (NSLS) of Brookhaven National Laboratory
will presented and the future of the synchrotron based spectroscopy and imaging in materials research
with the recentopening@ior | dd6s most advanc e dlws perdischssen.t r on
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This study targeted to create a basis for the new generation semiconductor industry that deals with
atomic scale devices and also expected to be utilized in many other fields such as advanced coatings,
interfacial adhesion, biolégal systems i.e. corrosion prevention and enhanced biocompatibility of
bio-implants and nano/bio interfaces. We focused on the accomplishments on the microelectronics
applications of the CMP process as it is used for the current and future semiconplplitatians,
such as metal CMP applications of the tungstegafe transistors, high speed shallow trench
isolation transistors with germanium and furthermore isolating thin films for advanced
microelectronics applications.

The preliminary model was ddeped on the very well established tungsten, which is being
utilized as a gate dielectric for the novelgate transistors currently. Thin film analyses were
conducted through advanced characterization techniques and also compared to the theoretical
calcuhbtions for the modeling simulations. Atomic Force Microscope (AFM) was used to measure
the surface roughness of the samples conditioned in the oxidizer environment before and after the
CMP was conductedThe affect of surface roughness on wettabilityhef surfaces studied through
contact angle measurements on the treated tungsten films. Attenuated Total Reflectance FTIR/ATR
technique in combination with the-Ray Reflectivity (XRR) was utilized to determine the
thicknesses of the oxidized nano films be tungsten wafersThe results were evaluated through
the comparison of the PillinBedworth ratios of the oxidized nano films to determine the ability of
the created oxide films as a splbtective oxide [1].The basic knowledge defined on the chefhica
modified thin films were also expanded to the germanium CMP applications. Particularly, formation
and selective removal of chemically modified germanium/silica thin films in the presence of cationic
and anionic surfactants were evaluated through AFMrwests as well as CMP and surface
wettability responses [2].

*This research is supported by European Union FP7 Marie Curie IRG grant on the project entitled

AfNa-Boal e Protective Oxide Films for Semiconductor
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[keywords] atomic force microscopy
High speed atomic fae microscope allows imaging dynamic processes on the surfaces. We have

developed a very high speed tip scanning atomic force microscopaRKM¥% We designed the tip
scanning system to overcome the sample size limits, with a beam tracking capabiligwdtie

cantilever moti on. A high resonance frequenc
range in XY and 30m in Z axis. A novel F P
system was developed. The scanner is driven by sineiwadsaxis to avoid resonances and data
were captured at wequal sample interval s. 1 KH
the HSAFM.
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Finding a possibility to control the aedition of a single molecule is interesting since it paves the
way to realize logic devices as small as molecules. This can be achieved by carefully designed
devices which can interface a single molecule and interact with it at the same size scale.iGegh dev
can be of electrical, magnetic or optical origin [1] and may induce changes in the properties of a
single or few molecules which can act as switching registers for data processing or data storage at
the nanometer scale. Optical devices that can atterd single molecule among an ensemble of many
molecules are yet lacking. The main difficulty lies in the diffraction limit of practically <18Dnm
focal size for a wavelength of 600 nm light. Compared to a few nm sizes of individual molecules,
unambigious activation of single molecules by means of absorption of light can only be possible for
a device prepared from a sparse ensemble of molecules. Thanks to advancemefieid netcal
instrumentation technology this main difficulty can be circunte@ms the nedreld light intensities
typically have a very strong nonlinear dependence on distance. Strongly confined, highly intense
fields of I|light <called Ahot spots,d can be achi e
single molecule. Bytilizing plasmonic resonances of nanoscale metal structures, such spots can be
arranged to occupy from a few down to a single molecule. Nevertheless in these schemes, a broad
far-field background component of the activation wavelength is inevitably sigeetpnm to the near
field of the nanoparticles. In this study we propose a method which is feasible for deterministic
activation of few molecules. We demonstrate effective backgrireedcontinuous wave nonlinear
optical excitation of enhanced yellow flescent protein molecules that are sandwiched between
asymmetrically constructed plasmonic gold nanoparticle clusters [2]. We observe that infrared
photons are converted to visible photons through efficient plasmonic second harmonic generation.
Our theorettal model and simulations demonstrate that nonlinear conversion of continuous wave
light becomes possible by Fano resonance in the nonlinear response. We show that nonlinearity
enhancement of plasmonic nanostructures via coupled quantum oscillators istbcases can be
several orders larger as compared to their classical counterpaisI{3s shown that second
harmonic generation enhancement in hybrid structures can be obtained even in the absence of
coupled quantum emitters [5]. This is an impattsimplification for facilitating the use of purely
metal nanoparticles with functionality.

1. Browne W. R. et al Annu. Rev. Phys. Chem.60-423 (2009)
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Passive solar control glazings have an extensive use with gimeitidnality of controlling the
solar heat gain in order to decreasecainditioning costs by reflecting or absorbing a very important
part of the solar energy. However having the disadvantage of being unresponsive to different climate
conditions by meansf altering the heat and optical properties. Smart systems like electrochromic
(EC) or thermochromic (TC) windows seem to be the best solution to overcome these disadvantages.
Electrochromic systems are multilayered systems and their colour or transeitlnes can be
optimized by applying an external voltage. Thermochromic systems can automatically arrange their
transmittance according to changes in temperature. In this study, TC systems and results will be
presented. The target was to achieve VO2 @hasich shows metdl insulator (M) transition at
68 oC. Afterwords, it was aimed to decrease the transition temperature to room temperature by W
doping. In the literature, in generalidetal target is used to achieve VO2 phase. In this way very
sensitive and controlled O2 flow is required [1]. Another approach is using V205 target and H2 gas
as reactive gas to reduce O2 content by formirlg @dicals during coating {3]. In our study,
V205 target is used without any additional reactive gas. Only Aluaed as process gas. In order
to achieve VO2 phase the layers were grown at 550 oC and annealed at 600 oC.

From unrdoped samples thermochromic transition temperature is found to be 67 oC with
transmission difference of 46% in the infrared region. Byddvig the thermochromic transition
temperature is decreased to 46 oC.

In order to achieve M transition at 46 oC the layer is transferred on to the 6 mm green glass by
using simulation programs. Two simulation programs Windows 5.2 and OPTICS were used. As
result of the simulation it is observed that the system temperature can increase to 46 oC due to higher
absorption properties of green glass. Since the termochromic transition temperature is found as 46
oC as experimentally it is clear that if the laj@grown on 6 mm green glass the thermochromic
transition will occur without any additional heating of the system.
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CuxTiSe2 is a dichalcogenide that has a similar phase diagram abchigiprates and pnictides,
with charge and superconducting order coexisting in parts @hiige diagram. The charge density
wave mechanism is unique in that it is driven by a combination of excitonic anerl dk¢an
mechanisms. Intercalation of TiSe2 with copper atoms adds electrons to the conduction band near
the Fermi surface, producing a @kt phase at room temperature and a superconducting phase at
low temperatures with highest critical temperature of 4.15K. Both the charge density wave and
superconducting phases rely on specific and, perhaps, competing carrier interactions at the Fermi
surface. We used transient optical pupmpbe spectroscopy to examine lattice dynamics and
electronic order of bulk CuxTiSe2 single crystals.

In this work we examine the superconducting and CDW properties of CuxTiSe2 using spatial and
time-resolved probesWe investigate bulk properties and atomic scale scanning tunneling
microscopy and spectroscopy in CuxTiSe2. STM measurements reveal coexistence of chiral charge
density wave and superconductivity. We also focus on transient response of electronas siates
function of temperature and copper doping from x=0 (semiconducting and CDW state) to x=0.08
(CDW and superconducting state). The fast optical response at low temperatures shows instability to
excitations that are localized to the CDW part of the mdeat band structure. This is accompanied
by a weakening of excitonic contribution to thdn @ecombination rates at x=0.04, signifying a
possible transition from an Excitonic Insulator CDW to a Jadiler dominated CDW.

The work is supported by the Naial Science Foundation under Grant No. E€1@88151. Use of the Center
for Nanoscale Materials, an Office of Science user facility, was supported by the U. S. Department of Energy,
Office of Science, Office of Basic Energy Sciences, under Contract N&A@ER-06CH11357.
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Our tunneling results on multilayered cuprates (MLC) with three or more fla@es per unit
cell will be presented. It is well known that the superconducting transition tempeTatn@eases
with increasing until n=3 then it saturates or decreases, wheasethe number of Cugplanes in a
unit cell, but the mechanism underlying highsuperconductivityis still under debate. Detailed
spectroscopic studies on hidh cuprates have been extensively done on mamobi-layered
cuprates, however those on MLCs have not been sufficient. The MLCs have two kinds of
crystallographically inequivalent Cu@laneswhere one is an inner square plane (IP) with-fold
oxygen coordination and another is an outer pyramidal one (OP) witHoftvecoordination.
Therefore it would be important to investigate the quasiparticle density of states for each ofthe CuO
planes. Up to now in MLCs, it becomes clear the local carrier concentration at IP is different from
that at OP from NMR studies [1], and the different electronic states at the IP and OP produces two
kinds of superconducting gap [2]. The superconducting gap atlP) is always larger than(OP),
and the difference!(IP)- |(OP) is getting larger with overdoping, this behavior suggests that the
gain in carrier concentration at the OP with doping is larger than that at the IP. This is one of peculiar
features of MICs. On the other hand, the overall shape of the tunneling conductance for both the IP
and OP on MLCs is similar to those observed for moad bilayered cuprates, such as
TI,BaCuGs+; [3] and BiSrCaCuOs: (Bi2212) in which an unusual dip structure tmeh
together withd-wave like superconducting gap has been observed. The origin of tunneling dip
structures has been discussed elayered Bi2212 [4] and tliayered TIBaCaCusOs s+ [5]. In this
conference, we will show some new results 0sS5BC&CusO10+ (Bi2223) and discuss how to
control the bulKT. of Bi2223 in which thél.vs p behavior is unusual in the overdoped region.
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Glass can be categorized by many different paras)etéth respect to its thickness, it is divided
into three categories; flat glass (>1mm), curved glagsdfhm), flexible glass (<0.2mm). Flexible
glass with thicknesses of -tass ghassd200 Gmabss optla
as exellent optical quality, dimensional and thermal stability, chemical stability, oxygen and
moisture barrier (the high permeation barrier), low surface roughness together with low weight make
fiultthrian gl asso0 an attr act iubgratennaterbis.dnahe seardutiien g ot h e
it would have an important share as substrate or encapsulation material in flexible substrate market.
Thus there are numerous research and technical development activities at global scale to improve
and optimize theoroperties of ultrahin glass for largescale rolto-roll (R2R) processes for the
manufacturing of Aprinted electronicso.

The work is a brief summary of the status of opportunities and challenges in the R2R processing
of flexible glass in different thirfilm deposition processes for applications such as flexible
electronics, architecture, and energy conversion devices.
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Singleshot LIBS has been used for the analysis of DLC thin films on the silicon substrate
produced by HIPIMSA Nd:YAG laser [EKSPLA, NL 301 HT, 1064 nm, multimode] with 4.4 ns
pulse width (FWHM) was used in LIBS system (see figure). Depth profile information was obtained
from the spectra of consecutive laser pulses. There were no spectral interfaces at the position of lines.
The emission lines having similar upper level and ioiopatnergy were selected for reproducibility
analysis to reduce the effect of varied plasma condition due to the changes in experimental
parameters. Low Z carbon element in thin film can be detected by LIBS technique under normal
atmosphere and vacuum cdti@hs. In DLC thin films Cr spectra become dominant aft@rshots
it affects the determination of low concentrated elements. Spectral emissions of elements in DLC
thin film were simulated using PrismSpect collisional radiative sofware and compared with
experimental spectra.
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Terahertz spectrum between microwaves and infrared, is to be expected not only for wireless
broadband communication but also for various kinds of imaging and analytical applications in
security, medicine, and aguture as well as material sciences. However, there is no imaging device
satisfying both of the speespeed and highensitive performances for terahertz waves. Microwave
kinetic inductance detectors (MKIDs) originally developed for td&asitive microwee detectors
for radio astronomy purpose is a possible candidate of terahertz sensitive detector arrays with the
easy multiplexing capability and simple device structure consisting of a superconducting monolayer.
We propose NbN superconductmased MKIDs a a sensitive terahertz imaging array. Although
MKIDs were originally developed for ultrsensitive microwave detectors for radio astronomy
purpose, we invented a revolutionary MKIDs with a characteristic structure consisting of a
superconducting rewind spl indicating dual functional roles of microwave resonator as well as
wi de range teraherMkl xnd.e ninta insa meexdiKi@cEipecdtedt! h a t
of few ten nanometers thick NbN film reveals NEP in the order df Y&/CHz above ~THz
corresponding to the energy gap frequency of NbN. The-bi¢d SpiraMKIDs can be operated
using a commercially available liquid He free refrigerator. We present terahertz response properties
of Spiral MKIDs made of ultrathin NbN films. Thicknesstefahertz sensitivity of the NbSpiral
MKIDs will be discussed.
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Superconductivity is a phenomenon of exactly zero electrical resistance occurring in certain
materials when cooled below a critical temperatufg. (The research aim tfabricate the
superconducting wire for power cable and magnet is promoted by discovery of iron based
superconductors due to their highandsmall magnetic field dependence of critical current density.
Iron chalcogenide superconductor, so calleesylsems, has the simplest crystal structure among
iron based superconductors. Furthermore, drastic incredsdrofm 8 K to around 40 K in FeSe is
achieved by stress, which is introduced under high pressure or from substrates to thin film. In
addition, 11systems have high upper critical field and low anisotropy, which place them significant
candidate for a wire application under high magnetic fields.

As a new route to fabricate iron chalcogenide superconducting wire, we focused on an
electrochemical reactio Generally, electrochemical reaction can deposit a unifothin film on
the various conducting substratewlis also effective way toemove or insert ions. To date, we have
succeeded in synthesis of FeSe superconductor electrochemically Flrthemore, we have
reported that electrochemical reaction is also effective way to remove excess Fe, which suppresses
superconductivity of 1Bystems, and to enhance superconducting property [4, 5]. Therefore, the
combination of these two electrochemical pssas is a promising method to fabricate the
superconducting wire by continuous proceSgnthesis of iron chalcogenide superconductors
and improvement of superconducting propelty electrochemical reaction will be
discussed.

* This work was partly suppted by the Strategic Internatior@abllaborative Research Program
(SICORR EUi Japan).
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Two-dimensional nanosize sheets as macromolecules have received a great attractiostin the la
decades. Studies on nanosize sheets, especially those of transition metal layered oxides and graphene,
have revealed the potential of nanosize sheets in the photoelectrochemical, electrochemical and
photocatalytic applications. Layered materials asqdaitlysis are attractive and promising future
technology for renewable and sustainable energy challenge which includes clean energy production
(HF production from water splitting), decrease in theRemission levels (by Cereduction) and
elimination of hazardous organic pollutants under solar light or other illuminating light source. Films
deposited from nanosheets of perovskite type layered rialatecan be utilized for
photoelectrochemical applications. Another unique property of perovskite type layered materials is
their luminescent behavior as a result of-satission, or hogguest interaction.

Graphite is also a very important and attraztivaterial due to its excellent thermal and electrical
conductivity, high mechanical strength, and extremely high surface area. Graphene obtained by
exfoliating graphite shows these excellent properties in-damensions. This wonder material has
alreadyexpanded its applications by blending with noble metals, metal hydroxides and oxides.

Herein, | will demonstrate the results of our recent studies on these layered materials. | will
represent emission and upconversion properties of films deposited frarsheats of perovskite
type layered oxides. In addition, photoelectrochemical behaviour of these type of materials will also
be revealed. Furthermore, | will demonstrate utilization of graphestal composites as electrode
materials for electrochemical cagtors and catalysts for ammonia decomposition reaction.

14
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For many electronic and optical applicau$o IlI-nitride materials are much sought after due to
their direct and high optical barmghp, high electron saturation velocity and bgag tunability.
These important features enable many possible device applications, which are generally used in high
power and high frequency applications. However, these films are generally grown using high
temperature and high vacuum processes namely, MOCVD, MBE which limit substrate selection
along with CMOS compatibility. In our work, we offer an alternative way ofvtjndgo fabricate thin
film transistors (TFTs) and UV metaémiconductemetal (MSM) photodetectors. Hollow cathode
plasma assisted Atomic Layer Deposition (A&-ALD) technique make low temperature device
applications possible. We have grown GaN and In@ahé and analyzed TFT and photodetector
properties in detail. Electrical and optical characteristics of such devices are investigated. The results
can pave the way for ALD to be used forNitride based electronic and optical devices. Thin film
transigor exhibit 2x103 ON/OFF ratio with threshold voltage of 11.8 V. MSM photodetectors, on
the other hand, showed 20 pAuneé2r0 V vol tage bias with a UV re
290 nm incident light with only a 20 nm thick film. The talk will alseg®nt next generation memory
device applications of ALD based thin films

*This research is partially supported by TUBITAK (Scientific and Technical Research Council of
Turkey) project number 112M004. A.K.O. acknowledges support from Turkish Academy of
Sdences, BAGEP and FABED.
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Magnetic skyrmions are a perfect example for the ensuing complexity of mesoscale magnetism
stemming from competitions between interaciamossing many lengthscales [1]. The interplay
between applied magnetic fields, magnetic anisotropies, as well as symmetric and antisymmetric
exchange interactions, can stabilize topologically distinct spin textures known as magnetic
skyrmions. Due tdieir topology magnetic skyrmions can be stable with gpatile like behavior,
where they can be manipulated with very low electric currents. This makes them interesting for
extreme lowpower information technologies [2], where data is envisioned terim®ded in
topological charges, instead of electronic charges as in conventional semiconducting devices.
Towards the realization of this goal we demonstrated at room temperature stable magnetic skyrmions
in magnetic heterostructures, which can be maatpdl using spin Hall effects [3]. Furthermore,
using inhomogeneous electric charge currents even allows the generation of skyrmions in a process
that is remarkably similar to the droplet formation in suriaesion driven fluid flows [4]. Lastly,
we denonstrated that the topological charge gives rise to a transverse motion on the skyrmions, i.e.,
the skyrmion Hall effect [5], which is in analogy to the ordinary Hall effect, which is due to the
motion of electrically charged particles in the presencensgnetic field.

This work was supported by the U.S. Department of Energy, Office of Science, Materials Sciences
and Engineering Division. Lithographic patterning was carried out at the Center for Nanoscale
Materials, which is supported by DOE, OfficeSdfience, BES (#DRAC02-06CH11357).
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CrAIC is categorized among a family of materials which haveMhgAX, structure (MAX
phases) and are intrinsically formed as nanolaminates [1]. It has been recently shown that
incorporation of Mn into this material system can trigger magnetism in addition to itkneelh
unique combination of metallic and ceramroperties [2, 3]. Previously, (GiMny)-AIC thin films
have been synthesized using magnetron sputtering with different elemental targets [4]. It has been
predicted [2] and experimentally revealed [4] that Mn is replaced by Cr M-gublattice resultig
in magnetic ordering in the Mrich regions [5].

Here, (CixMny)-AIC films with a thickness range of 220 Om wer e deposi t ed
sputtering in an industrial deposition chamber on polycrystallig®AMgO(100), and MgO(111)
substrates. A ambinatorial approach is utilized using a split compound target facilitating the
formation of a Mn concentration gradient. Energy dispersiv&yXspectroscopy measurements
show that up to 5 at.% of Mn were incorporated into the coatings. Structuralismaigsconducted
by X-ray micro diffraction and magnetic measurements were performed with a vibrating sample
magnetometer in a temperature range-606 K. The films are to be oxidized stefse in air for
the temperature range of 92800 K for the timesequences of 15 and 30 min in order to achieve
different oxide thicknesses. Changes in structure, and the magnetic response of the as grown and the
oxidized coatings were correlated with the Mn content.

*Support from the German Science Foundation (DF@) droject Schn735/29 is gratefully
acknowledged.
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Due to their fascinating optical and electronical properties, nanocomposite coatings play an
important role in solar energy conversion [1]. Physical effects of the nanometdcacatesult in
interesting new material properties which might be exploited in solar energy conversion.

This overview tries to illustrate the large variety of existing and envisaged solar energy
applications of nanocomposite optical coatings.

Nanocompoge dielectric films are used in novel multilayered coatings on glazing of photovoltaic
modules and thermal collectors [2]. Such coatings combine a colored reflection with a high solar
transmittance and open new possibilities for the architectural integ@atisolar panels in building
facades.

Embedded nanometeized metal clusters play an important role for selective solar absorber
coatings.Nanocomposite C&€o-Mn-Si oxides can be deposited &yow-cost solgel process, are
extremely stable at elevateimperatures, and might be useful as receiver coatings for thermoelectric
power and industrial process heat generation [3].

Thermochromic films based on vanadium dioxide might be used for overheating protection for
solar thermal systems. The material ugdess a reversible phase transition from the semiconducting
monoclinic to the metallic tetragonal phase, inducing a strong change in the thermal emissivity. The
temperaturelependent complex dielectric function has been determined by multiangle FTIR NIR
MIR ellipsometry [4], and can be used for the design of novel multilayered smart solar absorber
coatings.

Innovative nanocomposite thin film materials might improve the properties of electrochromic
smart windows. Next generation switchable glazing shall éxaister optical switching, stronger
contrast between clear and colored state, improved homogeneity and energy efficiency of switching,
as well as superior durability.

*This research is supported by the SFOE (Swiss Federal Office of Energy), the GIrh{&ion
of Technology and Innovation), the SCCER FEEB&D (Swiss Competence Center for Energy
Research, Future Energy Efficient Buildings and Districts), and the SNSF (Swiss National Science
Foundation).
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Organic solar cells (OSCs) basaa bulk heterojunctions (BHJ) of conjugated polymers ssch
poly (3-hexylthiophene) (P3HT) and fullerenes such as {gh@nytC61 butyric acid methyl ester
(PCBM) have received significant attention over the last few decades due to their low cost
processing, compatibility with flexible substrates, high throughand thus reduced capital
investment. Power conversion efficiencies (PCE) in the region of 7% have been achieved [1] and
PCE of 10% or larger [2] is projected for the foreseeable future, which makes OSCs a viable
replacement of the wellestablished sition solar cells. Performance of such devices however is
limited by a number of factors, mostly related to device processing, which includes choice of the
most appropriate fullerene, type processing solvent for best nanostructured BHJ network,
optimizationof active layer thickness and post deposition treatment of these layers. Furthermore, the
choice and the treatment of the electron and hole transport layers at the collecting electrodes have
been invariably shown to play a paramount role in improving deyierformance. In this
presentation an overview of intensive ongoing research carried out in order to develop strategies with
the aim of optimizing OSCs performance as well as their-termg stability by looking into effects
of all above mentioned pararees using UWisible absorption spectroscopy, XRD, AFM, SEM,
electrical conductivity as well as current densitjtage (3V) measurements, both, in dark and under
illumination. Electrical conductivity as well as darkVJcharacteristics were analysed ugin
RichardsorSchottky model as well as space charge limited conduction theory to evaluate the diode
properties of the produced solar cells. Improvement in the physical properties of the PEDOT:PSS as
the hole transport layer proved to be a key factor tdsvanhancing the P3HT:PCBM bulk
heterojunction (BHJ) solar cells, with power conversion effeciency reaching values as high as 6.82%
associated with high fill factor (61%) and larger short circuit current density. The development of
new active layers comping P3HT:PCBMbased hybrids with singlealled carbon nanotubes or
graphene will also be discussed in the this presentation.
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In highttemperature superconductors, tdimensional layered structure is considered as an
essential nature for their perconductivity. The superconducting order parameter is localized at
superconducting layers and blocking layers between the superconducting layers work as charge
reservoirs. It has been known that the thickness of the blocking layer determines the dupgngpn
anisotropy; however, the anisotropy of YBCO with Cu in the blocking layer is particularly low. This
can be explained by introducing a specific role of Cu atoms in the blocking layersY PbSr
xCaCwOr4+ (Pb1212), which contains not only Pb but also Cu in the blocking layers, is expected to
provide a large variation of anisotropy parameter. We have been successiul fbdr212 epitaxial
films with T up to 90 K[1]. In this talk, we first suggest a gaoexplanation of superconducting
anisotropy after presentation of systematic change in-tis@sctransport properties. Second, we
argue the presence of superconducting fluctuation above the onset of resistive superconducting
transition Ten through terhertz timedomain spectroscopies (THDS) of Pb1212 epitaxial films.

We measured currenbltage (FV) characteristics along theaxis of Pb1212 epitaxial films with
various Cu concentrations. With increasing Cu in the blocking layer, maximum Josephson ¢
increases and the hysteresis &f turve is less pronounced. This suggests that Cu atoms in the
blocking layers dramatically decrease anisotropy. The comparison with other cuprates has revealed
the relevance between the components of blockingdaymat the @xis conductivity. It is found that
macroscopic energy gap values of metal oxides in blocking layers have close relation with the
microscopic nature of the-axis conductivity in Pb1212 and other cuprates [2]. The complex
conductivity at the equencies from 0.2 to 1.0 THz in the undeped and optimaligoped Pb1212
epitaxial film was investigated by THEDS. By analyzing temperature and frequency dependence
of the complex conductivity, we found that the superconducting fluctuation persistd 21K above

Tcon for the underdoped film. Compared with previous reports, the superconducting fluctuation in
Pb1212 is observed shorter temperature range th&8nB&Cu0Os + @nd LaxSKCuQs. This is
ascribed to the lower anisotropy of Pb1212[3].

This work was partly supported by the JISPS KAKENHI Grant Nos.15J07623, 26286006 and Kyoto
University Nano Technology Hub in fANannstryechnol ogy
of Education, Culture, Sports, Science and Technology (MEXT), Japan.

[1] S. Komori et al.Phys. Rev. B9, 174509 (2014) and submitted to Superconducting Science and
Technology.

[2] S. Komori et al.J. Phys.: Conf. Seb68 022025 (2014).

[3] A. Uzawa, S. Komori, and I. Kakeya to be published in Physica C.
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Nanoporous materials have emerged very recently as a class of candidate structural materials for
advanced nuclear reactors. It has been found that they argigitenore resistant to radiation
damage than more normal bulk structures materials. Computer modelling has been used to explore
and explain the response of nanoporous materials to irradiation. The modelling has provided
fundamental understanding of taemistic processes responsible for the experimental observations.
Were it has been noted that the internal structures are more robust against the displacement damage
created by the passage of an energetic primary kanekom (PKA) created by neutronaidiation.

However, a detailed investigation of the behaviour the cascade initiated by such a PKA reveals some
interesting features. The presence of voids in the nanomaterials causes the cascade-datspread
around the void walls essentially defocussing tascade and lowering the resulting displacement
damage with the ultimate effect of changing the complexity, and hence stability, of remaining defects
after the cascade has completed. Depending upon the size of the voids the cascades are more or less
defocussed spatially. It is also noticed that the cascade is also defocussed in time as the lower velocity
parts of the cascade spread across the void more slowly than the more energetic recoils. This affect
further defocusses the cascade.

In the work preseed here we use LAMMPS to simulate a PKA initiated cascade in both a
crystalline Fe target containing a set of nanovoids of the order of 20nm in size and a set of Fe
spherical crystalline nanoparticles of 20nm diameter which have random orientation p&itt tes
each other. A 10keV PKA is then initiated from various positions and the ensuing cascade is followed
and the distribution and density of defect production is observed as a function of time.
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Technologies based onrébertz waves (300 GHiz 10 THz) are developing rapidly.
Some of the most promising developments in recent years has been in the area of imaging
and communications. Realizing that almost all-nesonant dielectric media are transparent
and almost all congtting media are not transparent in this frequency range, materials which
exhibit both characteristics can be extremely useful and need to be explored fully to exploit
various terahertz photonics applications. THz frequency range metasurface structures are
typically composed of a dielectric substrate and patterned metals such as gold, silver and
copper. The high conductivity of the metal is important to enhance the transmission of the
THz radiation through the structure. For this reason, in recent yeassngductor based
metamaterials have been developed to achieve modulation and tunability by controlling
temperature and the applied magnetic figld2]. Although metabased metamaterials have
many advantages such as ease of production, patterning and high conductivity, they are not
transparent in the visible region. Two examples of such materials which our group has been
working on recently are superconductors suciBGSO which show conductive behavior at
low temperatures and ITO which shows conductive behavior at room temperature.
Patterning of these materials into metafaces on suitable substrates can allow for
frequency selectivity which is a requirement for manfiythe aforementioned fields [3].
These works are discussed in the context of current mm wave/THzd$tanthging and
communications investigations taking place in our laboratories.

This project is funded under Scientific and Technological Resdaotimcil of Turkey
TUBITAK Grant# 114F091.
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Cosmic microwave background radiation (CMB) is the oldest electromagneattioadve can
observe in the universe. The observations of its 2.7 K blackbody spectrum and its anisotropy strongly

support the Big Bang cosmology, and al so str o
prove its presence, the best way ifind the sign of the primordial gravitational waves. The waves
are expected to imprint t he rnootdaetdi oonm |l t tpeo | @M

precise measurement of the spatial spectrum of the polarization distribution is strongly required. Fo
this purpose, we are developing the grcbaded experiment, GroundBIRD. The telescope is
planned to be situated in Canary Islands and its operation will start in 2017. In this presentation, we
will show the current status of the development.

GroundBIRDintroduces several key technologies to realize the low detection limit for the CMB
polarization observations such as a kégleed rotating telescope, cooled optics, and microwave
kinetic inductance detectors (MKIDs). The higjpeed rotating telescope islieed by a mechanical
cryostat on a rotating table. We have newly developed a rotary joint to pass through-tive $égine
helium gas as well as the electrical lines. The joint enables us to connect the head of the cryostat to
the compressor placed dretground. By combining the mechanical cooler with a 3He depressurized
stage (Hel0), we have achieved the holding time of more than 24 hrs with the continuous rotation
at 20 rpm. The rotation enables us to scan a wide range of sky continuously andiepEage
expected 6multipoled coverage is 6 < | < 300.
of the atmospheric perturbation.

We have adopted a cold optics below 4K to suppress the radiation noise. The size of the aperture
window is 30cm in diameter. To minimize the incident thermal radiation, the metahed filters
and the radigransform multilayer insulations (RIMLI) are utilized. The latter consists of a set of
stacked formegbolystyrene layers. Each layer is transparent t@mragives and opaque to infrared
radiation. Because the RNILI is cooled down by itself by radiating heat, no thermal link is required.
Its performance does not change even if the aperture size changes.

As the focal plane detector, we have adopted MKIDs uxecaf its fast response time (~500
Os), a large number of pixels, and high-sensi
speed scanning observations. The readout of MKIDs is based on the frequency domain multiplexing,
and it enable us tealize a largéormat detector array. The number of pixels is 109 and 330 pixels
at 220 and 145 GHz, respectively.
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High-T Low-E, sputter coating

Functional solar selective optical coatings on glass havedme&oped to control the heating or
cooling loads for buildings and automobiles. This type of coatings include Ag layer/s sandwiched in
a magnetron sputter vapor deposited (MSVD) multilayer stack. Practical usage of this kinds of coated
glass is either beg a component in an insulating glass unit (IGU) or in a laminated windshield. The
ratio of transmittance of infrared to visible wavelengths determines the selectivity of the product. In
this study; an insulating glass unit with a high selectivity of Twis / g max: 75 / 35 is aimed.
Selectivity increase is focused on improving the
Deposition parameters of Ag and base | ayersdé were
located at Sisecam Science aratfinology Center. Selection of less absorbing glass substrate and/
or antireflective coating on other glass surface, which will face the inner space of IGU, are second
order improvement actions.

*This research is partially supported by TUBITAK (Scientiied Technical Research Council of
Turkey) project number 1130233.
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Spray pyrolysis, Soda lime silica glass, Fe203 coating, Tempering, Morphology

Colored glasses areidely used in architectural applications. One of the possible techniques to
produce colored glass is coating glasses with optical thin films.-okite coatings are attractive
candidate for coloring of glass due to their unique color.

The aim of this stdy is to investigate the effects of heat treatment ondsate coatings on glass.

In this study soda lime glass was coated with Fe203 by utilizing spray pyrolysis technique. In the
first step, Fe containing organometallic precursor was dissolved iougasolvents followed by
spraying onto different hot glass substrates for different periods of time. Subsequently, coated glass
was tempered or exposed to heat which caused a change in structure. Morphology, structure and
optical properties of the coatedags were investigated by surface sensitive characterization
techniques such as -Ray Photoelectron Spectroscopy,-Réy Diffraction, Atomic Force
Microscopy, U\ Visible Spectroscopy, Fourier Transform Infrared Spectroscopy and Ellipsometry.
Results of theexperiments showed that duration of the heat treatment changes the morphology,
structure and color of the coating. Also, changing the solvent of the precursor or substrate directly
affected the color of coating.
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Increasing demand on the energy efficient buildings, increases the use of solar control and low
emissivity thin films on architectural glasses. These multilayer thin films consist of metallic, oxide
and oxynitride layers which were deposited by magnetronesngt Thickness of layers change
from 1nm up to 40nm, depending on the optical design and required mechanical properties.

Production of glasses with solar control and low emissivity thin films, generally requires a
secondary process such as thermal tengity. During thermal toughening glass temperature goes
up to 70@C. At high temperatures, structural and chemical changes which have detrimental effect
on the multilayer thin films may occur due to diffusion and oxidation phenomena.

In this presentatiorstructural, chemical, optical and mechanical characterization of layers and
defects in the multilayer thin films before and after thermal toughening will be discussed.

28



Science and Applications of Thin Films, Conference & Exhibition (SATF 2016)
Izmir Institute of Technology, Izmir, Turkey, Septembe2392016

SS04
Long Afterigdn wP hDousrpantor es cent
for GI ass

G¢l kah KahVeadmwatn Sedirojl u

At mospheric Coating Technol ogies Management,
&Technology Center
Cumhuriyet Mah. ki kecam iKoedeluTurkey k a k , No.

E-mail addressgkahraman@sisam.com
Phone: 80-850-2060468 Fax: 990-262-6782453

[Keyword§ Aluminatebased phosphors, glass coating, bhkgeten phosphorescence,
phosphorescence paint, afterglow.

The pigments, inevitable components of the paint, have been known and used smeeahe
first started painting. Organic or inorganic, inert or active, the pigments are fine psizade
substances that are incorporated in a binder for a variety of reasons. A simple way to classify
pigments is to consider them as colorant, exteraagrcorrosive and effect pigments.

Phosphorescent pigments, after being excited by a light source, will continue to emit light after
the excitation stops. Aluminate based crystals with phosphorescence ability show this capability due
to the 5d4f orbital transition of a suitable dopant. In this system, the energy levels of intermediate
orbitals of the dopant determine the wavelength (i.e. color) of the emitted light.

Due to their excellent photo resistance and chemical stability, great brightnestadig
emission time, environmental safety as well as showing no emission radiation, aluminate based
phosphoresce pigments are used in varioapplications such as luminous paint, ink, safety
indicator, etc.

The objective of this study was to investigidite preparation and characteristics of afterglow paint
system for glass decoration. By using two different aluminate based phosphorescent pigments in
polymeric coating, it was found that these pigments emitted green and blue light with high intensity.
Thepaint system developed in this study was optimized in order to obtain long afterglow duration.
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In the paper some properties, esplgielectrical conductance and thermal conductance, of
semiconductor nanowires are discussed. We have analyzed and measured nanowires created of
silicon and germanium because of using both Si and Ge for manufacturing of integrated electronic
devices. Eletrical conductanc&e and thermal conductanGa of a nanostructure describe the effect
of electron transport in nanowires. Electrical conductance quantization in nanowires has been
observed in units dBo = 2¢/h = (12.9k ) up to five quanta of conductance according to the theory
proposed by Landauer. In the paper we present our measurements of electrical conductance
quantization in Ge, Co (Fig. 1) and Au nanowires at room temperdtoeethermal conductance
quantizatbn is considered in a similar way like the electrical conductance. dioresion systems
are formed conductive channels. Each channel contributes to a total thermal conductance with the
guantum of thermal conductanGey. Quantized thermal conductana®ats quantum (unitfsrowas
confirmed by SchwabiThe quantum of thermal conductar@e [W/K] = (pke?/30T= 9. 8T 10
depends on the temperature. 74 300 K value oGro= 2 . “8[WIKD This value is determined
for an ideal ballistic transporhia nanowire, with the transmission coefficignt 100%. It means
that in all practical cases (whén< 100%) the thermal conductance is below the quantum limit.
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Fig. 1. Roomtemperature conductance of nanowires formed between a Co tip anglat€&da) Electrical
conductance curves of nanowires; (b) histogram exhibiting the statistical conductancezer Co

In small structures a dissipated energy is quite large. For the first step of conductance quantization,
Ge=Gro= 7 . PB]labd at the supply voltagés,,= 1 V the current in the circuit= 77 mA.
The power dissipation in terminals of nanowiresPiss 1%/Ggo = 76 MW\ for the first step of
conductance quantization. One can notice that the density of electric current in nan®wires
extremely high. The diameter of the silicon nanowire on the first step of quantization can be estimated
to D = 0.5 nm, so fot = 77nA the current density© 4 T 1° p\Vem?).
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After more than 60 years since the discovery of the shape memory effect in equiatonfiid, TiNi
the aloy is still intensively studied. TiNi shows one of the highest stiapeveryrate among
materials exhibiting the shape memory effect. It has also excellent mechanical and corrosion
resistance propertigg]. Due to presented properties TiNi is very apipgafor the medical field,
where numerous applications were already implemefggedHowever, the large amount of Ni
content induced a reticence in using the TiNi implants without taking supplementary precautions for
avoiding $de effects generated by ignlease Ni proved to be an allergen, toxic and carcinogen
element)

To obtain a fizeroo side effect of Ti Ni i mpl ant s,
ion release by creating a barrier between the implant and the[d$sioreover Liu et al. showed
that TiNi alloy coated with Ti@film had improved blood compatibiliti4]. Another approach is to
deposit functional films, such as drug release fi[Bs6]. Films that include drugs should be
biodegradable, in order to allow the medicio®¢ released in the human body, and fulfil its purpose.
Xi et al.[7] investigated the degradation behavior of a polymeric coating on aftrathium stent
platform. On the other hand, >ai al. studied the biodegradation behaviors of PLGA stentsinoth
vitro andin vivoto explore the usefulness of biodegradable polymeric stents in human common bile
duct (CBD) repair and reconstructi{sj.

Our work proposes a comparative analysis of deposited inorganic/organic salikivielgers
on TiNi substrate. Catings consisted of an oxide XQX=Si, Zr, Ti), or of the oxide covered atop
by a polymeric layer, e.g., poly (lactide-glycolide), (DL (PLG)- [C3H4O2]x[C2H202]y). The main
role of XO, coatings was to block the Ni/Ti ion diffusion into tissue and efgblymeric layer to
carry and deliver the appropriate drugs-pkepared samplesere implanted in rabbits. At the end
of shortterm (10 days) and lorAgrm (60 days) experiments, samples were extracted and the nearby
tissue was investigated. Temperatofreabbits during experiments was monitored. Coatings features
vs. their implantation effects are presented and discussed. Positive results were encountered for
various combinations of layers.

[1] W.J. Buehler et al., Journal of Applied Phys3es 1475 (963).

[2] K. Otsuka, X. Ren, Progress in Materials Scieb@e511-678 (2005).

[3] L. Yahia (Ed.), Shape Memory Implants, Springer Berlin, 2000, 349 p.
[4] 3.X. Liu, D.Z. Yang, F. Shi, Y.J. Cai, Thin Solid Fil®89 225230 (2003)
[5] U. Westedt et al.Journal Control. Releadd 1, 235 246 (2006)

[6] X. Wang et al., Biomaterial27, 5588 5595 (2006)

[7] T. Xi et al., Biomaterial81, 515325158 (2010).

[8] X. Xu et al., Polym. Degrad. Sta®3, 811-817 (2008).
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With the progression towards higher aspect ratios and finer topographical dimensions in many
micro- and nanesystems, it is of increasing importance to be able to conformally deposit thin films
onto such structureSputtering techniques have been develdpgatovide such conformal
coverage through a combination of coatingpeattering and ioniseghysical vapour deposition
(IPVD), the lattetby use of a secondary plasma source or a pulsed high target power (HiPIMS).

This paper reports on the use of an alternate remote plasma sputtering technique in which a high
density (>16*cnt®) magnetised pkma is used for sputter depositidine remoteplasma sputtering
is an inherently continuous IPVD process (not needing a secondary discharge) and through the use
of substrate bias the arrival characteristics of sputter flux ions and plasma ions camdied @il

For both a metallic and reactive process it has been shown that a low substrate bias attracts a
higher sputter flux to the substrate (up to 80 % faO4) andwith high enough substrate bias re
sputtering of the deposited material occurs.

Through the reactive deposition of28k onto complex structures, scanning electron microscopy
(SEM) and energy dispersiverdy spectroscopy (EDX) results demonstrate that applying a negative
substrate bias during film growth can result irspaittering of dposited material and ADs film
growth on surfaces obscured from the initial sputter flux.

Deposition of AbOzonto 5:1 aspect ratio structures has shown that through control of the substrate
bias the coating thickness on the vertical and horizontal laae be varied. For low or zero
substrate bias the majority of the coating will deposit on the horizontal planes. Employing a substrate
bias >-267 V results in the majority of the coating being deposited on the side walls. This occurs
through the attra@n of ionised sputter flux and #sputtering of the thin film on the horizontal
surfaces due to ion bombardment. It has been shown that by alternating the substrate bias between
222 and-267 V, with a 50 % time at each voltagenformal coverage of 5dspect ratio structures
can be achieved. It is expected that further optimisation of the process parameters will lead to a
uniform film thickness on all surfaces of high aspect ratio structures.

References:

[ 1] Brown et al . fi T h ea réemuote alasma sputter soatibgsproceast f@ cobforrmas o
coverage of trenches and 3D structureso J. Phys. D
3727/48/33/335303
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We have grown WRDy films on Gplanecutsapphire (€Al.Os) substrate using reacthr-
sputter method with W target and Nas. According to Xay diffraction (XRD), a strong peak
appears atthe difirc t i o n a3 dahd @ weakkpdak a78 U These peaks are assigned as WN,
referring to JCPDS card data. No peaks were observed other than WNMg@:C 2=401.70). The
substrate temperature was optimized to be@d425 s o t hat t hesiXROmimnt ensi ty
Rutherford backscattering spectroscopy (RBS) of 1.8 MeVidtes leads to the composition, x=1.1
and y=0.4 within RBS accuracy of 20 %. We have also investigated modifications of the films by
ion impact and it is found that the electricals i st i vi ty of wunirradiated fil m
4x10°gcm by 100 Me V¥cireand thee XRDaittensttyxdéobeases to ~1/200 &t 10
cn?. It also appears that the resistivity of unirradiated film increases with decreasing temperature
from RT to 30 K like semiconductor and irradiated film showy veeak temperature dependence.
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Iron oxide partites MRI), drug delivery and nano/micro motors [1]. In this study, It was used
Fe;04 and plasma@DH modified FeOs nanoparticles for application of micro motors.;®eand
Fe;0s- OH nanoparticles were firstly dispersed in pure water helping with ultrasatkidhen drip
to well clean glass and dried in atmospheric air conditions. Using Rf magnetron sputtering technique,
they were coated with Platinum (Pt) as catalyst with fuel of Hydrogen peroxi@e)(Hhe speed
of micro motors was measured by using Nikeclipse Fluorescence Microscopy with changing
H-O, and surfactant (Triton »00) concentration. SEihapping was used for chemical
characterization of micromotor surface. In optimized conditions (% 10 A &hd %5 Triton X
100) miRNA sensing of E®: and FeO,-OH micro motors are studied depending on target
concentration and hybridization time parameters.

Acknowledgements
The authors would like to thank the TUBITAK TEYDER 150098 number project.

Reference

1. Suk Fun C., Mohamed M., Colin L. Rastorddvlartin S, Magnetite ferrofluids stabilized by
sulfonatecalixarenes, Chem. Commur007.

35



Science and Applications of Thin Films, Conference & Exhibition (SATF 2016)
Izmir Institute of Technology, Izmir, Turkey, Septembe2392016

CTO6
Growth and characteri zation of t hi

Gulnur Aygun®”", Ayten Canta® Hurriyet Yucé, Yasemin Demirhai Dilara Bulds?,
Mehtap Ozdemb; Lutfi Ozyuze?

@Department of Physics, Izmir Institute of Technology, Urla, 35430, Izmir, Turkey
®Teknoma Technological Materials Inc., Urla, 35430, Izmir, Turkey

"Corresponding author
E-mail addressgulnuraygui®iyte.edu.tr
Phore: ¥90-232-7507715 Fax: 90-232-7507707

[keywords]Thin oxide films, hafnhium oxide, vanadium oxide, ¥ ®,03:SnQ, ITO, CkZnSnS,
CZTS, solar cells.

We have grown hafom dioxide HfO2), vanadiurroxide (VQ), In:Os:SnG (ITO) and
CwZnSnS (CZTS) by magnetron sputtering technique. Hi®a good candidate for applications in
next generation metalxide-semiconductor (MOS) technology due to its high dielectric constant
(8=25) [1], reasonable energy bandgap Xk eV) [2] and thermodynamic stability &i substrate.
Vanadium dioxide (V@ which is a transition metal compound demonstrates metal insulator
transition (MIT) property. Th e exhibasnnsulatoripltese carri es
with monoclinic crystal structure at low tempenas below the transition, while metallic phase with
tetragonal crystal structure at high temperatures above the transition. Since the electrical resistivity
of VOz at MIT changes by a factor of 4@ has high potential for the applications in microeiauic
devices. It is used not only for FET applications, but also for other devices including nonvolatile
resistive memories, optical sensors and thermochromics smart windows. Among the transparent
conducting oxides (TCOs), indium tin oxide (ITO) is a matewith low resistivity (=16 ohm.cn)
and high transparency (~90%) [4]. As a result of these properties, ITO is transparent in the visible
and reflective in the infrared spectral regions. It is used as electrode in LCD displays, photovoltaic
cells, antireflection coating, heat refle&imirrors, transparent electromagnetic shielding, optical
sensor andpto-electronic deviceCwZnSnS (CZTS) as an absorber layer for thin film solar cells
is a promising candidate due to not only its low cost but also nontoxic properties contraryeto CdT
and Cu(In,Ge)SeCIGS).CZTS has a direct bandgap of L4 eV and a large optical absorption
coefficient of about 10cn. Therefore, CZTS is an ideal absorber layer for photovoltaic devices
[5]. Beside these good advantages, the components of Q&Tésa earth abundant and less toxic
when compared to those of CIGS.

** This research is partially supported by TUBITAK (Scientific and Technical Research Council of
Turkey) project number 114F341. We acknowledge the infrastructure usage of AQUREC.
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CdTe based photovoltaic devices are belageloped for space and terrestrial applications. The
thin film solar cells have been deposited directly onto flexible and UV radiation resistant-cerium
doped microsheet glass (CMG) by metal organic chemical vapor deposition (MOCVD). For space
applicatiors, the use of CdTe solar cells deposited onto CMG offers a reduction in weight and an
increase of specific power compared to current solar cells. The devices are deposited in a superstrate
configuration with the following multilayer structure: CdTe/CdZn&BZnO/AZO/CMG.
Incorporation of a ZnO buffer layer has improved the cell performance and currently, the highest
efficiency obtained for these solar cells is 15.3%. The thin film solar cells have been characterized
by means of xay photoelectron specsoopy (XPS), scanning electron microscopy (SEMax
diffraction (XRD), atomic force microscopy (AFM) and scanning transmission electron microscopy
(STEM). The 700 nm AZO layer exhibits a compact columnar structure with dome shaped surface
features varyig in diameter between 20 and 200 nm. Deposition of the ZnO layer on the AZO at
340 AC gives rise to a |l ayer which doemalnot e
spherical grains of 360 nm in diameter, indicative of a high nucleatioter& his layer shows a
semiporous structure within the solar cell. Increasing the ZnO depostion temperaturét€400 e a d s
to the nanocrystallites exhibiting a more faceted morphology and increased grain size, due to a lower
nucleation rate. The porositf this layer is much reduced. The effect of the different ZnO layer
morphologies on solar cell performance, particulary,\fs characterised and discussed.

*This research has been supported by the Engineering and Science Research Council (EPSRC),
UK
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Rechargeable ki on cel |l s are key components of the
informationrich, mobile society [1]. So, as it is clear that power requirements become more
demanding, bagries are also expected to provide higher energy densities. Lildaad batteries
have begun to fill this need due to the higher energy densities that enables us to store at a minimized
volume when produced as thin filnkurther, lithium is very lightwight and has a high
electrochemical equivalency and these properties make lithium an attractive battery [2]. All solid
state batteries utilize solid state electrolytes to overcome the safety issues of liquid electrolytes.
Drawbacks for alkolid state litium-ion batteries include high resistance at ambient temperatures
[3]. To get rid of this problem, in particular, some studies reported that Al for Ti substitution
increases the ionic conductivity of LLTO [4]. Therefore, in this study, experimental stueies
accomplished in two stage: target preparation and thin film growth. LLTO target was prepared by
mixing the powders (L#s, Li.COs, TiOy) in appropriate stoichiometric rate. The mixed powder
was put in a crucible, calcined at 1200 oC for 6 hoursrimegeating two times. Then, the powder
is pounded again, put in a circular Cu base plate and pressed with a cylindrical button. As a result,
2 inch circular diseshaped target is formed. In order to fabricate solid state electrolytes with high
ionic condictivity, thiry I m e | e c Lissoadshii1kABG; waref grown by RF magnetron
sputtering in Ar atmosphere. In order to investigate effect #944n ionic conductivity, additional
amounts of AIOs in compaositions were prepared by conventional ssifide reactions as target for
the thin film deposition process. It is observed that at a certain amount it has beneficial effect on
ionic conductivity. Also for the grain growth, anneal treatment is conducted. Furthermore,
structural, compositional propas were characterized by SEM, XRD, Raman spectroscopy and
XPS. In addition, ionic conductivities of the thin films and pellets, produced from differgds Al
compositions, were determined from impedance spectroscopy results. Results show that enhanced
ionic conductivity obtained with Al doping.

*This research is supported by TUBITAK (Scientific and Technical Research Council of Turkey)
project numbef14M044
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In this paper, an electromechanicakitu ultrasonic meaurement method is to be developed for
determination of viscosity change of industrial oils at room temperature and atmosperic pressure.
Electromechanical impedance spectroscopy (EMIS) method is to be utilized in the measurement
technique which will be deloped. This method uses piezoelectric sensors that work in
electromechanical principles as resonator and dynamically determines the characteristics of a
medium that the resonator interad@e of the extensively employed sensor technologies has been
permanently installed piezoelectric wafer active sensor (PWAS) f@itincontinuous structural
health monitoring (SHM). Using the transduction of ultrasonic elastic waves into voltage and vice
versa, PWAS has been emerged as one of the major SHM sensimgldgas.EMIS of PWAS
liquid medium couple is a high frequency local modal sensing technique by applying standing waves
to indicate the response of the PWAS resonator by determining the resonance-eegbaatice
frequenciesThis method utilizes the shr horizontal piezoelectric wafer active sensor (SHPWAS)
to generate shear horizontal mode standing waiegoelectric wafer active sensors are polarized
and excited by electric field such that it can vibrate in shear horizontal Modenulate the daal
EMIS measurements in the present work, tittie@ensional coupled field finite element analysis
(CFFEA) models of SHPWAS submerged in liquid media are created in a commercigbhysits
FEA software, ANSYS. The electrical impedance of an elemegpends on the physical properties
of the element itself as well as on the acoustic properties of the surrounding medium. The acoustic
parameters, namely the velocity and the attenuation, are directly linked to the elastic properties and
microstructure oftie embedding liquid medium. Then for evaluation purposes, the resolution of the
so called inverse problem makes it possible to recover the ultrasonic properties of the surrounding
medium from the measurement of the electric impedance of the piezoeleosmr.3he EMIS
values of the specimens in in different viscosities are going to be simulated irbarodof
frequency spectra using €FEA models. An statistical correlation between the EMIS values and the
viscosity values are established via the roeamsquare deviation (RMSD) method resulting in an
index of property change. The paper ends with summary, conclusions, and suggestions for possible
future applications
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The broad use of ZnO:Bansparent conductive oxide (TCO) layers as a front contact
material for amorphous {&i:H) and tandem (8 i : F5i:H) silicon thin film solar cells is
caused by an excellent combination of good optical transparency, high electrical
conductivity and rougrsurface structure, which provides light trapping effect typically
characterized by the optical haze value [1]. The synthesis of such a kind of surfaces requires
the optimization of deposition process regimes and it may also significantly affect the further
formation of silicon microcrystalline layers influencing the solar cells performance [2].

The ZnO:B layers were deposited by chemical vapour deposition (CVD) 15640 C
temperature and 0-5.5 mbar pressure with different DEZ/water gas precursors flohere
diborane gas (B1s) was used for boron doping. The ZnO:B films optical haze was varied
between 2 and 50 % (at 66th wavelength) combining the thickness variation (from 700 to
2700 nm) and other deposition parameters. TBéa: H ®irHdaye@@s in the case of
tandem solar cells configuration) were deposited by plasma enhanced chemical vapour
deposition (PECVD) at 4MHz plasma excitation mode, where previously obtained ZnO:B
hazed structures were used as substrates. Optical and electnEatipsoof ZnO:B layers
were studied by integrating sphere spectrometer and Hall measurements respectively, while
the upper deposited®i : F5i:HXitms were investigated by Raman spectroscopy (514 nm
excitation) under the subsequent calculation of tbejistallinity factors [2]. The surface
roughness was estimated by AFM measurements.

It was found that the crystallinity of deposite®a : F5f:HDstructures correlates with
the optical haze and surface roughness of ZnO:B substrate layers, on whichetbey
deposited (e.g. the Raman crystallinity factor is ~5 % decreased for the optical haze increase
to 50 %). The light trapping properties of TCO layers are reaching the optimum when their
optical haze is >20% (which gives ~65 % light absorption with®#000 nm wavelength
range for corresponding glass/ZnO:E8a £Sg structures). This is also accompanied with
a significant decrease of&i : FbI:H bandgap value.

The paper will present the discussion on the preparation of ZnO:B films with different
optical haze values and their effect over the crystallinity of further forred a F5i:HD ¢
layers considering structural properties, light trapping effects and the solar cells
performance.
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Solar cells are used for harvesting solar energy directigibllity of this technology is under the
press of cost per watt energy generated by final solar cell. One of the main factor is the energy
conversancy efficiency and the efficiency is defined by the selected material and affected by the
architecture of strcture. On the other hand, starting material and final device quality is one of the
main concern. The most important parameter for any solar cell is the life time of photo generated
free carriers. Direct life time measurement on a solar cell is possibér the low light intensity
excitation and to be calculated from digitized open voltage decay. In this study we have investigated
crystalline and amorphous silicon solar cells. Life time of crystallin8ifp-Si/p™Si/Al structure
with and without textuded front surfaces are measured a340K range using 532 nm 920nm

pul sed | aser excitation. Surface roughness of
and 0.00570m, respecti vel y-:340Kindicate that smetudemaa s ur e |
cell life time at 300K is 4000sec and reaches
solar cells found to be 2000sec at 300 K and

temperature coefficient @&40°C range indicatigp modification of surface for efficiency have
negative effect on temperature coefficient of life time but even &CHifé time of structured surface

is better than reference solar cell. Further the effect of surface passivation to be discussed in detail
1.2

Il colar#01 530nm
[] solar#01 920nm
M Solar#02 530nm
A Solar#02 920nm

Solar #01 Solar #02 . og 4
Unstructured Structured 5
Excitation Life Time Temp. Coefficient £
meec/K (40- +40°C) g o
530 nm -12,8 -3.2 £
920 nm 8,7 3.9 o4
0.2
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Temperature (k)
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Electrical conductivity of plasma polymerized fluoregpe (GsHaig) thin films are investigated
in situ utilizing two separate dopant materials: iodine and chlorine. These materials play an important
role an the transport of electric charges in polymer films [1, 2]. The hole density of film increases as
result of the presence of the eleatregative atoms and their attraction with pair of electrons. Doping
process results in an additional level in band stinec Fluorendype thin films are produced by
using a mixture of biphenyl @Hi0) and methane (CH plasma. The dopants are exposed to the
plasma directly as vapor during the deposition. Plasma reactor is a single capacitively coupled glow
plasma systemonsisting of two parallel plate electrodes. The films are deposited on the glass and
silicon substrates. In previous studies, the fluotgpe thin films surfaces are proven to be suitable
for photovoltaic applications [3]. The purpose of this work isrtbance the conductivity of material
so that it will be compatible for photovoltaic devices such as organic solar cells and organic light
emitting diodes (OLEDS). In this study, the plasma depositions are generated for a range of plasma
parameters, CHlow rate, and deposition time at constant pressure of 200 mTorr. The breakage of
the ring structures and formation of new group compounds with the iodine and chlorine are
chemically evaluated by Fourier Transform Infrared (FTIR) spectroscopy. The optipals of
the deposited films are observed using a-\uRlible spectroscopy. The curreiit voltage
characteristics are measured via a-peint probe technique and the conductivities are analyzed for
two types of polymer films generated with the iodind #re chlorine dopants.

*This research is supported by the Scientific Research Project Fund of Middle East Technical
University under the project numb@g-11-2016-044.
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Amorphous IRGaZn-O (alGZO) are promising for developing thin films transistors (TFTs)
because of their large electron mobilities, small subthreshold voltage swing, and low temperature
fabrication process.-E85Z0 TFTs ardargely used in highesolution activeanatrix organic light
emitting diode displays (AMOLEDs) and liquid crystal displays (AMLCD) [1,2]. The impurity
hydrogen in galliumindium-zinc oxide alGZO create deep defect near valance band minimum
(VBM) which maycause instability. In this study we have investigated the effect of hydrogen on
output parameter-B5ZO TFTs by twedimensional numerical simulation (Silvaco). Our results
indicates that the standard model does not reproduce measurements [3]. We thdogftee the
well known defect pool model for amorphous silicon4&Z O which gave much better results. The
threshold Voltage (Vth) increase with increasing of Hydrogen and states near VBM concentration.
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Because of health problems and noxious effects on vegetation caused by atmospheric pollution
in industrialized countries, air quality control is becoming of great interest [1]. Monitoring of ozone
and nitrogen dioxide concentration in the atmosphereigtieal task for human health protection.
Various types of binary and ternary medaide semiconductors recently have been widely used for
oxidizing gases detection [2, 3].

The main purpose of this work is to study the real microstructure and elepragarties of
palladium oxide thin films for detecting gases with oxidizing properties.

Palladium oxide thin films (thickness was about 2D nm) were prepared by thermal oxidation
of previously formed by thermal sublimation in vacuum Pd layers ongmos C/KCI (100), optical
guartz, and polished pokl .05 substrates. Thickness of initial Pd layers was controlled by duration
of metal vapour condensation at average speed of this process ~ 0.016 nm per second. Oxidizing of
Pd films was performed by amnealing in dry oxygen atmosphere at temperater&20, 570, 670,

820, 920, and 1070 K within one holy HREED method it has been established that irrespective
of the substrate nature the initial Pd layers were highly dispersive polycrystalline with random
orientation of grains. The grain size varieithin the limits from 0.5 up to 6 nm. The lattice
parameter of Pd fcc crystal latticeaiss 0.3912° 0.0002 nm and is in excess of etalon value on 0.6
% . By RHEED investigations it has been found that Pd layers annealing at tempé&ratav® K

did na result in change of their phase structure. The annealing at 570 K 820 K resulted in
formation of two phase films. HREED patterns have shown the presence ofwRdQPd
simultaneously. The rise of the annealing temperature Up#4®20 K andT = 1070 K led to
formation ofhomogenous polycrystalline PdO film has been determined tHAdO flms are
characterized with tetragonal crystal lattice with parameter.3043° 0.0002 nm and = 0.5337

° 0.0002 nmMeasurements of electrical propertesnfirmedp-type of conductivity of PdO films

with energy band gap DEy = 2.15- 2.3 eV. Sensor properties of PdO thin films were testified by
detecting of oxidizing gases presence in air. Particularly, at proftez®ne quantitative detecting

in air within concentration interval 0.0050.5 mg/ni PdO films have shown high values of sensor
response$° 100), signal stability, and reproducibility of sensor response, which were proved by
results of multiple recycles of measurements with the same ozocentations.

*This research is supported by Russian Science Foundation, project nuniti01470.
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In this work, two groups of ZnO thin films were deposited by using Dip Coating (DC) and Ultrasonic
Spray Pyrolysis (USP) techniques. The first group of thin films deposited using DC technique in the
form of FilmA/substrateand FilmA/substrate/FilmA. Second group of ZnO thin films deposited on

the dip coated sample (FilmA) by using USP technique (FilmB) in the form of
FilmB/FilmA/Substrate. Genetic algorithm (GA) method is used in the different ways for several
studies to dtermination of optical constants of thin films4l The optical constants of all films

were determined with GA method considering with the model based analysis procedure. The
functional form of¢ _ and| _ was used to extract optical parameters such as film thickness,
refractive index 1f) and absorption coefficienta) from the experimentally measured optical
transmittance. The GA method which was successfull in retrieving model basethtedicu
transmittance is agree with experimentally measured optical transmittance for computer made and
real films. One of the advantages for this method is considerably quicker and no need for successive
parabolic interpolation and extra calculation. Initidd, the quantity of the interference fringes is

not as critical to the ability to perform the GA in comparison with the classical methods such as
envelope method.

*This research is partially supported by Mehmet Akif Ersoy University project nuniigeKAP-
10, 0172NAP-13, 0173NAP-13.
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The Layerby-Layer (LbL) deposition preess is based dhe sequential adsorption of oppositely
charged colloids such akarged molecules, nanoparticles, dyes, proteins and other supramolecular
species [1,2]The LbL process has initiated the easy preparation of-camposite textile fibersot
be used in the manufacture of functional textiles [3]. Indigo dyed warp yarns were purchased from
GAP Textile and used for obtaining denim fabrics which will gained-cdetining and tensile
strength propertiesThe cationic indigo dyed warp yarn was aieed by using two different
commercial cationic dye fixing agerinatase titanium oxide nanoparticles (particle size <25 nm,
specific surface area 220 nt/g) and Aluminum oxide nanoparticles (particle size < 50 nm,
specific surface area 4Cfy) werepurchased from Aldrich angsed for multilayer film composition.

The isoelectric point of anatase Ti@hd ALOs hanopatrticles are at pH 4672 and 9.2, respectively.

The pH of nanoparticle suspensions was adjusted for anionic and cationic groups gcmordin
isoelectric points of nanoparticles to different pH values by using NaOH andlH&land 5 g/l
nanoparticle suspensions were prepared at 40 W for 1 h by SonicsCébraltrasonic
Homogenizer. In the deposition process, the cationized and udtvesate yarns were deposited with

10 multilayer nanoparticle fil ms. Mul tilayer film
130 AC fAdtenuated Total iReflectance Fourier Transform Infrared Spectroscopy-(FTIR
ATR) andScanning electron rfoscopy (SEMEDX) were used to verify the presence of deposit
nanolayers. Photocatalytic activities of the nanocomposite films were evaluated through the
degradation of red wine pollutafitensile strength tests of the warp yarns were achieved to evaluate
the effect ofsolution pH values changes during the alternate dipping procedures and the deposited
nanoparticles.

*This research is supported by Ministry of Science, Industry and Technology (Republic of Turkey)
project number 0645.STZ.2014. Projectpartn f i r ms i s Gap Textil e, Cal ék
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Functionalized atomically thin-B semiconductor surfaces with individual atomsorganic
molecules provide unique properties for microelectronic and photonic device technologies. The
scanning tunneling microscope is a great tool to determine not only the structure of atomically thin
layer but also manipulate the individual atoms amalecules [1].The main purpose of this work is
to understand the initial adsorption states and daeht andnonlocal manipulation of oxygen and
chlorobenzene molecules on the Si(2I4Y surface at RT. The molecules are manipulated far from
the tip byelectronic excitation of the bond between adsorbate and surface atoms. First, a bright and
dark site of oxygen configurations are observed on the SHIXZL)surface [2]. The bright site
decreases with increasing oxygen dosage from 0.3 L to 0.4 L. Tdlentaipulation of the bright
and dark sites of oxygen molecules is performed a wide range of bias voltage (+3.7 to +10.0 V) for
an electron injection of 50 ms. A displacement, transformation and desorption of oxygen molecules
are observed due to electriofection on the sites. Moreover, only the manipulation of the dark sites
are possible the range o52nm via noAocal electron injection in a corner hole. The desorption of
chemisorbed chlorobenzene molecules induced by local charge injection onéhalendhcreasing
the amount of charge decreases the excitation time of the molecule from the surface. Moreover, a
regime of 40; diameter, which is suppressed by the STM tip, was observed for the first time and
omitted by Sloaret al [3] by the noAocal desorption of chlorobenzene molecules via electron
injection on a corner hole. We studied the effect of increasing tunneling current from 0.2 nA to 8 nA
(thus decreasing tipample separation) on the suppression regime. It is found that the region is
independent from the tigample separation.

References

[1] S.W. Hla, K.H. Rieder, Annu. Rev. Phy. CheBbd, 307 (2003).

[2] A.J. Mayne, F. Rose, G. Comtet, L. Hellner, G. Dujardin, Surf. 528,132 (2003).
[3] P.A. Sloan, S. Sakulsermsuk, R.E. Palndry. Rev. Let.105 048301 (2010).

a7



Science and Applications of Thin Films, Conference & Exhibition (SATF 2016)
Izmir Institute of Technology, Izmir, Turkey, Septembe2392016

CT20
Detailed optical and electrical e X
various thin film ©¢nd tsitar ctteuate

S. SAar @t &¢taleceée Mef M&Kandakel, ] IMLk  Yéel dér ém
@Department of Physics, Ataturk Universit$250, Erzurum, Turkey

“Corresponding author
E-mail address: tuba.cakici@atauni.edu.tr
Phone: +96654-6988670, Fax: +9@42-4512985

[keywords] FeOs, ZnO, Spray Pyrolysis, SputteringesistanceMagnetic matgals

Multifunctional FeOs/ZnO structure has recently become the subject of intensive research due to
their interesting physical properties and potential applications. Among all magnetic materials have
attracted special attention of the scientific comityudue to their numerous vital applications e.g.
in nanomedicine [1]. Wang et al. reported the synthesis of Cd3/lemd CdS/&e0Os hetero
structures having magnetic, optical and phwatalytic properties [2Hong et al. showed higher
photocatalyticactiviy of FeO4/ZnO composite than that of ZnO [3]. In this study we firstly obtained
ZnO thin films on glass at 45 substrate temperature by using Chemical Spray Pyrolysis (CSP)
technique. ZnO is a wide band gap semiconductor (Eg.~3.37 eV) andgthe=fficiency of
luminescence in the UV to visible regions of the spectrum makes ZnO an attractive material for
optoelectronic applications [4]. ZnO thin film optical properties have been investigated by using UV
Vis. duplebeam spectrometer and Phdatominescence (PL) measurements. We obtained that band
gab of ZnO thin film has been calculated as 3.15 eV. Also structural analysis of ZnO thin film has
been examined by using SEM, EDX, XRD techniques and electrical properties of the film
investigated by fouprobe point technique. Then, we depositegDg¢hin film on ZnO thin film by
using radiefrequency (Rf) magnetron sputtering of a Fe target at 100 %idme preparation of iron
oxide thin films can lead to devices with attractive optical, magnetigemeconducting properties,
which can be tailored by altering the preparation parameters and among all the vacuum processes
used for producing films, the sputtering process is one of the most populdhiid. we obtained
Fe03/Zn0 structure on glass.

We finally detailed optical and structural characterization of deposite@sFhin film on ZnO
thin film substrate by Rf magnetron sputtering was investigated/ldVduplebeam spectrometer,

PL and SEM, EDX, XRD techniques, respectively. Likewise electpicgerties of F€s thin film
investigated by four probe point technique. Furthermore, it is observed that resistivity of the
FeOs ZnO structure has been measured as 23 kq.
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Reflective thin films have a variety of application areas such asamlactor systems for thermal
and photovoltaic applications, optical mirrors, illumination armatures, laser applications, etc. Silver
and aluminum coatings asemmonly used reflective materials used in concentrating solar power
systems [1] although siér is the most reflective material in the visible region [2]. Silver films can
be deposited on substrate surfaces by various methods such as electron beam lithulgsmpay,
assisted deposition, magnetron sputtering, and chemical vapor depf3itidowever, they must
be carried out under high vacuum environment and also can not be used scédegeoatings.
Electroless plating methdd a promising option fosilver depositioron arbitrary substrates at low
cost, under low temperature and with easgtmlled process parameters.

This work focuses on development of highly reflective surfaces produced by silver coating for use
in solar collector systems&ilver coatings were deposited in aqueous medium using silver mirror
reaction. The method is basead adsorption of [Ag(Nk)2]* complex ions onto the substrate surface
and then the reduction to elemental silver® Agth the addition of an aldehyde as reductant.
Parameters such as concentration of'JAgeduction time, effect of additives (such as aldsho
capping agent, etc.) were investigated within this study. Surface morphology of the silver film
coatings were characterized by scanning electron microscopy, and their crystal structerayby X
diffraction method. Surface reflectance was measured by/13\épectroscopy. XRD results proved
the growth of silver film on the substrates and also showed that no impurities were present in the
film. SEM images were used to confirm the measured reflectance values. More evenly distributed
and smallessized spheliite-shaped crystals were observed for surfaces with high reflectance.
Reflectance value of 96% was achieved by optimization of the process parameters.

*This research is supported by TUBITAK (Scientific and Technical Research Council of Turkey)
project number 113M936.
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After the invention of lasers, field of the electiptics has continued to develop rapidly. In recent
years, especially electaptical (EO) imaging systems usage have been impmwiedy in military
and civil aviation in order to find a source, detect small objects, provide night vision etc. [1, 2] In
these applications, EO systems are exposed to quite harsh and unstable operating conditions like
sudden changes in temperature, hdityj dust, fog, physical shock, vibration and radiation. If their
optical surfaces such as prisms, lenses and mirrors are damaged because of these conditions, their
repair usually is not possible. To mitigate these problems, it is necessary to deveklpspiective
coatings for optical surfaces. The main goal of this study is to producelesling and super
hydrophobic polymeric or hybrid thin films for protection of optical surfaces of the EO systems
without any measurable loss in optical perfoneg Chemical vapor deposition (CVD) of polymers
is a suitable method for the fabrication of thin film coatings and it has many advantages such as low
production cost, low temperature, 3D geometry coating performance and high deposition rate.

In this stuly, we present modeling and fabrication of single and multilayer, polymeric/hybrid
protective nanacoatings based on super hydrophobic materials (refractive index of 1.3 to 1.7) with
10 to 500 nanometer thicknesses fabricated by CVD. The thickness uhifsurface roughness,
chemical, mechanical and optical properties were thoroughly characterized by a variety of analytical
techniques including Scanning Electron Microscopy (SEM), Atomic Force Microscopy (AFM) and
Fourier Transform Infrared Spectroscop¥T(R) and reflectometry. In addition, coating
performance tests such as adhesion, temperature durability, moisture, salt resistance, detection of
scratches and holes etc. were performed following Military Standards $VILL).

*This research is partiallpupported by TUBITAK (Scientific and Technical Research Council of
Turkey) project number 114M233.
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Graphene is a oratom thick sheet of $pponded carbon atoms that are arranged in a honeycomb
crystal lattice with exceptional properties. When transferred on to semiconductors such as GaAs,
GaN, SiC and Si; it forms Schottky junctions [1]. More efficiant stable solar cells and Schottky
barrier devices will be achieved by the development of surface improvement, doping and
functionalization [2]. The electrical transport performance of the fabricated Schottky diode is directly
based on interface propegibetween substrate and graphene layer.

Selfassembled monolayers (SAMs) are wwikented molecular structures that are formed by the
adsorption of an active surfactant on a substrate surface. Aromatic SAMs were used before to modify
anode/hole transpotayer interface in order to achieve preferable barrier alignment and charge
carrier injection [1,2]. In this study-type silicon substrates were modified by novel MePIFA and
DPIFA SAM molecules to improve grafene/Si interface properties and increasge aterier
injection. Schottky diodes were fabricated by CVD grown graphene layers that were transferred onto
bare and SAMs modified-type silicon substrates. Electronic characteristics of the diodes were
investigated by forward bias curreniltage measrements at room temperature. Atomic Force
Microscopy (AFM) and Kelvin Probe Force Microscopy (KPFM) techniques were used to obtain
surface morphology and surface potential properties of the bare and SAM madified film surfaces.

*This research is partilgl supported by TUBITAK (Scientific and Technical Research Council of
Turkey) project number 112T946.
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New generation of inorganic solar cells areZhsng (CZTS) thin films, in which sulfur, zinc
and tin are replaced with selenium, indium and gallium iniptesvgeneration, CulnGaggCIGS),
respectively [1]. The great interests and efforts were concentrated on the developments of CIGS solar
cells which led to CZTS solar cells. The components of CZTS solar cells are earth abundant and
norrtoxic [2]. CZTS aso has near ideal properties for solar photovoltaics, as it is a very strong
absorber and has a band gap of around 1.5 eV [3]. In this study, CZTS absorber layers were fabricated
by magnetron sputtering of Cu, Zn, Sn thin film layers on flexible titaninchraolybdenum foil
substrates which were annealed in an Ar(g)Satmosphere. We aimed to investigate the role of
flexible titanium and molybdenum foil substrates in the growth mechanism of CZTS thin films, so
we needed to perform some analysis in ordezdnfirm the suitability of CZTS thin films as the
absorber layer in solar cell applications. One of these analysis is measurement of back contact
interface resistance. This technique is an electric measurement and device performance testing for
semicondators. In this method, the measurement is done by measuring the current with respect to
scanning an applied voltage across the solar cell and the current of intended area of solar cell is
plotted against the applied voltage. This measurement at thedipsbfscoating and before adding
next layer helps us to remove the defects which prevent high efficiency because of direct connection
between substrate and the first coated layer. In this study, the back contact resistance of deposited
CZTS during rapid dfurization and slow sulfurization processes were measured and the results were
compared in order to understand the efficiency of each process after CZTS coating and before making
device. The curreritvoltage (}V) curve after silver (Ag) evaporation bying mask, was carried
out between the bare area of flexible titanium foil as substrate and upper surface of CZTS deposited
with Ag to characterize the performance of fabricated layer. The back contact resistance for each
process was approximately the saane it showed low differences in rapid sulfurization process as
well as short sulfurization process as calculated fromitieurve.

*This research was supported in part by the TUBITAK (Scientific and Technical Council of
Turkey) project number 114F341.
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In this study, wear andocrosion resistance of multilayer Graphene/Nickel coating was
performed. The coating processes were carried out on steel substrates by mixture of electrophoretic
and electroless coating methods. Firstly, reduced graphene oxide were deposited on the steel
substrate via electrophoretic deposition. After electrophoretic graphene deposition, an additional
layer of electroless nickel was deposited in order to improve the corrosion resistance and reduce
cracks on the substrate. The microstructure, microhardmigsdogical features of nanocomposite
coatings were evaluated in detail. Microhardness of the composite coating was measured using a
Vicker's microhardness indenter. Scanning electron microscopy (SEM) was performed to
characterize the surface of the cosipwcoating. Raman spectroscopy, EDS and XRD analysis were
used to determine the chemical composition of composite coatings. Potentiodynamic polarization
and electrochemical impedance spectroscopy (EIS) were used to study the corrosion behavior of the
coaings. The tribological behaviors of the electrodeposited Graphene/nickel multilayer composite
coatings sliding against an M50 steel ball was examined on a CSM Instrument. The tribological
behavior of the resultant composite coating was tested by a rediipig ballon disk method at
constant load for determination the wear loss and friction coefficient features against a counterface.
All the friction and wear tests were performed without lubrication at room temperature and in the
ambient air (with a relate humidity of 55 65 %).
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lodine-doped Zinc oxide nanorods (ZnO:l) at different percentag20?) were deposited on p
Si and glass substrates using an a hydrothermal method. The effect of lodine element content on the
morphological, structural, optical and electrical properties of ZnO:l films was investigated by
scanning electron microscopyrdy diffraction and U\/Visible spectroscopy. The doping with
iodine resulted in a slight decrease in the optical band gap energy of the films. The junction properties
of the diode were evaluated by measuring the cuvetiage characteristics. Thé/Icharateristics
showed rectification behavior with a rectification ratio dependent on the applied voltage and the
lodine doping rate. ZnO/Bi heterojunction diodes exhibited non ideal behavior with an ideality
factor higher than unity. The barrier height fardoped and lodindoped ZnO/gSi diodes was in
the range 0.64.76 eV. By means of the Impedance spectroscopy analysis, we investigated the
frequency relaxation phenomenon and the equivalent circuit of such a structure. Finally, the effect of
the iodine dping rate on the spectral response was studied.

*The authors gratefully acknowledge the financial support from General Direction of Scientific
Research and of Technological Development of Algeria (DGRSDT/MESRS).
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After first reports on room temperature visilpleotoluminescence (PL) in the early 19902,
great interest in the optical properties of Si nanocrystals has grown over the last decade because of
their potential applications toward-Based integrated optoelectronic devices. Our group has focused
on the formation of silicon nanocrystals, and developed the first examples of luminescent Si
nanocrystals inside of SpQusing ion implantation. Nowadays, it is well known that Si ion
implantation into Si@and subsequent high temperature annealing (morel®@0rC) induce the
formation of luminescent Si nanocrystals. The PL peaking in the near infrared or visible spectrum
(between 1.4 eV and 1.8 eV) is evidently related to implanted Si nanocrystals formed by
decomposition of the Sibhase and aggregatioritiwhigh temperature annealing. In this work, the
potentialities of excimer UMight (7.2 eV), ebeam irradiation and rapid thermal annealing (RTA)
to enhance the PL and to achieve low temperature formation of Si nanocrystals have been
investigated. Toge#dr with, we prepared specimens of Si nanocrystals embedded in, &\5i0
reactive pulsed laser deposition (PLD) in an oxygen atmosphere. We will make clear the similarities
and differences with the way of preparation. The samples used were prepared bgrnmgliaions
into oxidized Si epitaxial layers grown ofhfype Si wafers with oxide thickness of around 500 nm.
The Si ions were introduced at acceleration energy of 180 keV with the fluence 7%5ong@nf.
The implanted samples were subsequemthealed at 1058 or 90C°C in a flowing N atmosphere
for 4 hours using a conventional tube furnace. Some of the samples wdight\L72 nm, 7.2 eV,
Xey") irradiated for 2 hours with power density of 50 mW/amvacuum, or rapidly thermal annealed
at 1050°C in N; atmosphere for 5 minutes with a rising rate of°6fsec. We also prepared Si
nanocrystals embedded in a $iGy reactive PLD in an oxygen atmosphere. Siaxide (SiQ,
0<x<2) films were firstly deposited on Si wafers, by using conventiBh® system with 2nd
harmonic YAG laser (532nm, 10Hz) under controlled low oxygen pressure (0.4R&a). After
deposition in the oxygen ambient, the Sifdms were annealed for 4 hours at 10%D in N,
atmosphere to induce the formation of Si nandalgsWe found that the luminescence intensity is
strongly enhanced with excim&l lamp irradiation and RTA. Moreover, effective visible PL found
to be observed even after FA at 00 Based on our experimental results, we discuss the effects of
excimerUV lamp irradiation and RTA process on Si nanocrystals related PL. In case for PLD
produced samples, PL intensity increases with increasing oxygen gas pressure, and then decrease.
We found that the maximum intensity can be obtained with oxygen pres€uéfaf It is also noted
that the peak energies of the PL are affected by ambient oxygen pressure. Based on our experimental
results, we also discuss the effects of oxygen pressure during PLD on the PL intensity.
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In this study, we performed an enzyme immobilization platform by applying low pressure plasma
(RF) to a natural amylo#ike protein membrane. For this purpose, a model protein, bovine serum
albumin (BSA), was chosen mainly for emtted supporting property. To procure electrospinnable
solution of BSA, betane r ¢ a p t o -#ME)twasnused to (nduce tertiary structure and low ratio
(1.5:1.0 TFE:PBS (pH: 7.4)) of 2,2t@flouroethanol (TFE) was added as a stabilizing agent,
respectivey. The electrospun membranes were activated with RF plasma treatment by employing
ethylenedi amine (EDA) as a precursor to -activate
NH,) groups. Those surfaces were then crosslinked with glutaraldehyde sgs®lations at
concentrations between 0:(8.00 % (w/v), which followed by the covalent attachment of glucose
oxidase (GOD). The performance of enzyme immobilized membranes was tested by employing
amperometric measurements against various glucose catamrgrin terms of response time,
enzymatic activity and linearity. The effects of plasma parameters andliokisg conditions on
the performance of enzyme electrode were also studied. The results indicate that, incorporating more
amino groups on the suf ace of the membrane didnot affect t
performance of the electrode positively. It is just because of the stearic hindrance of the enzyme
molecules that were bound to amino groups to create an active single layer. To demibistrate
Fourier Transform Infrared Spectrometry (FIARR) measurements were carried for each
membrane to investigate amino groups related immobilization ratios correlation with overall activity
of the membrane.

This work was financially supported®ycrn tei fi ¢ andRé&@se@oohoigi cal Tur ke
(T} B KT @PKject n02152047).
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In this study, it was aimed to search the capacitanltage characteristics of the Co:ZpeBi
heterojunction structure as a function of the temperature. For thdds€d heterojution sample,
n-ZnO film was deposited on thew resistivity (0.£10 Wem) p-type Si (100)substrateby the
ultrasonic spray pyrolysis (USP) technigggu b st rate temperaturr®& was
diffraction (XRD) and photoluminescence (PL) measurem&mdre used to obtain structural and
optical propertiesThe PL emission in the UV bands was observed. By transitions as well as
directband transitions for ZnO at around 380 nm (3.26 eV) are obseR@dthesefiims, the
hexagonal wurtzite struate of ZnO seems to be protected. But (002) peak intensities are V@ried.
f measurements were carried out using LRC meter{2MiHz) as a function of temperature in the
range of 133300K.

* This research is partially supported by Mehmet Akif Ersowersity project number 1tBAP-
10, 10GNAP-10, 0172NAP-13, 0173NAP-13.
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Vanadium dioxide (V@) which is one of transitiometal oxides exhibits metatsulator phase
transition(MIT). The transition takes place at nearly®68[1]. VO, has monoclinic crystal structure
with its insulator phase whereas it has tetragonal rutile crystal structure with its metallic phase above
the MIT temperature (ir). The resistivity of V@ abrupty changes by an order of four a@T. In
addition, the optical properties of material in nadrared region change as depending on the
temperature. Due to the change in electrical and optical properties HfitVi® an interesting
candidate for explémg potential applications. VOnight play an important role on not only field
effect transistors (FETs) as a channel [1], also the other devices including, micro muscles [2], tunable
capacitors [3] and smart windows [4]. In this work, high quality, ¥n films have been deposited
on ¢Al;Ossubstrate by dc magnetron sputtering technique. Temperature, oxygen concentration and
deposition pressure were optimized for single phasgfiifs which show 16order of MIT. During
deposition, the substrate tempera was kept constant at 58D to obtain a good crystal structure.
In order to determine structural, optical and electrical properties of grown films, various analyses
carried out at different temperatures which are between 25 antC104IT in VO, wasobserved
with the change in resistivity by a factor of*Mhich is the highest value among the grown,VO
films in the literature. Then, VZfilms were shaped with various strip thickness by electron beam
lithography (EBL) in order to create channel in FBE gate dielectric, high HfO, was grown on
VO, strip by dc magnetron sputtering technique. The refractive index of grown fiff3 was
determined from the measurement taken by using Spectroscopic Ellipsometer. After that, gold was
evaporated as gat@a sourcedrain in order to apply electric field. After completed FET layers,
electrical measurement carried out depending orieappbltage and temperature.

*This research is partially supported by TUBITAK (Scientific and Technical Research Cduncil o
Turkey) project number 113F349.
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Preparation, growth, structure, optical, electrazad gas sensing properties of Yb doped ZnO thin
films were studied. ZinYbxO (x=0.0, 0.01, 0.02, 0.04, and 0.05) precursor soluti@rs prepared
by solgel synthesis usingn and Yb based alkoxide which were dissolved into solvent and chelating
agent [12]. ZmxYbxO thin films with different thickness were produced on glass substrate using
solgel dip coating. ZincYbxO thin films were annealed at various temperatures and times, were tried
to observe the doping ratio, temperature, time and thin filfiestedn structural, optical, electrical
and gas sensing properties. The surface morphologies and microstructure of all samples were
investigated by SEM, AFM and XROThe surface morphology of tt#n..Yb,O films depend on
substrate nature and sptl paramters such as withdrawal speed, drying, heat treatment, deep
number (film thickness) and annealing condition Qptical transmittance spectra of thib-doped
ZnO films were analyzed at room temperature by using aNJR (Shimadze2101 PC).The
electricalproperties of Ybdoped ZnO were considered within wide temperature range from 20 to
200 UC wunder t he jHoewgahd imthefrequepcy rangé from g0eHz to (L MHz.
The effect of the gasses on the conductivity of the thin films was measwédtind made chamber
and high purityMwas used as carrier gas at the temper e
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Optical properties of materials can be enhanced by tailoring their plasmonic properties. Plasmons
are collective actron oscillations inside metals that can be coupled with light. Forming surface
plasmon polaritons, this coupling creates strong optical and electrical fields within nanostructures.
Plasmon resonance frequency is affected by intrinsic and morpholaeptatds of nanostructures
[1]; therefore, design holds great importance. Since they support the production of complex
hybridized resonances [2], 1D coaxial nanowires of several 1iefaktric layers and 0D multi
shell metaldielectric nanopatrticles are@mising in this manner. In additiomoble metals are
generally preferred for plasmonic applications since their resonance frequency is in the visible and
nearlR region.Scattering peaks of multilayered nanostructures depend on the thicknesses of the
layers, i.e. thin coaxial nanowires exhibit strong plasmon mixing. Thus, dielectric and metal layers
should be deposited as thin films. In this study atomic layer deposition (ALD) technique is used to
fabricate coaxial nanowires. ALD is an important thin fitleposition technique consisting of
sequential surface reactions. Due to its-beliting nature it has the best conformality compared to
other thin film techniques, especially for high aspect ratio nanostructures [3]. In this work high aspect
ratio silve nanowires that are synthesized by polyol process [4] are used as core nanostructures. On
core Ag nanowires, oxides of titanium or aluminum are deposited as spacer dielectric layer which is
succeeded by silver deposition. As the multilayered low dimeakiglasmonic structures bear
hybrid plasmon modes due to mixing, some of these modes are found to be subject to very low
attenuation, thus long range, and long lifetime. We expect beneficial qualities as light management
interfaces from the resultant natrostures in thin film photovoltaic devices. The material properties
and optical characterization of these structures will be discussed in this context.

*This research is supported by The Scientific and Technical Research Council of Turkey under
proectumber 113F239. We acknowledge support from Pr

References

[1] S. Pillai and M. A. Green, Sol. Energ. Mat. Sol. C. 94 (2010), 14436.
[2] Xu et. al, Solid State Commun. 151 (2011), -782.

[3] S. M. George, ChenRev. 110 (2010), 11131.

[4] Coskun et al.Nanotechnology 24 (2013), 125202.

60



Science and Applications of Thin Films, Conference & Exhibition (SATF 2016)
Izmir Institute of Technology, Izmir, Turkey, Septembe2392016

CT33
Characterization of Different C
Mol ecul ar Beam Epitaxially G

Elif Ozcer?P®, E. Bilgilisoy>, O. Ari®¢, S. Dumah®, Y. Selamét®

@Department of Material Science and Engineering, Izmir Institute of Technology, Urla, 35430,
[zmir, Turkey
® Department of Physics, Izmir Institute of Technology, Urla, 35430, Izmir, Turkey
“Infrared and MicreElectronic Material Resarch Laboratory (IRMAM), Izmir Institute of
Technology, lzmir, Turkey

“Corresponding author
E-mail address: elifozceri@iyte.edu.tr
Phone: +9232-7507686, Fax: +3@32-7507707

[keywords] MBE, CdTe, Polish, XPS, Raman, AFM.

Cadmium Telluride (CdTe) Gallium Arsenide (GaAs) heterostructure is one of the most
important material for imagirgensing systems and solar cells. Producing high purity and crystalline
thin films Molecular Beam Epitaxy (MBE) is the most widely used growth technique by depositing
controlled single atomic layers in UHV conditiofis 2]. MBE growth CdTe/GaAs (211)B layers
were subjected to different wet chemical polish treatments to quantify the removal of O-@nd Te
from the surface. To protect the surface from physical damage due to the chemical processes, CdTe
crystals were pished by slow etch rate (~ 6 nm/sec.). Atomic force microscopy (AFM) was used to
determine agrown and polished surface morphology and etch rate of chemical solutions. A study
of the surface stoichiometry and the chemical composition of tigeoas1 andpolished CdTe
(211)B surfaces were carried out by usieg situ x-ray photoelectron spectroscopy (XPS).
Vibrational phonon modes and surface quality were investigated by using confocal Raman
spectroscopy. The selected wet chemical etching solutions wawa $b be useful for CdTe (211)B
chemical polishing.

References

1. Cho, A. and J. ArthuMolecular beam epitaxyProgress in solid state chemistry,
1975.10: p. 157191.

2. Faurie, J. and A. MillioniMolecular beam epitaxy ofilVlI compounds: Cd x Hg

171 xJournal.of Crystal Growth, 198%4(3): p. 582585.

61



Science and Applications of Thin Films, Conference & Exhibition (SATF 2016)
Izmir Institute of Technology, Izmir, Turkey, Septembe2392016

CT34
Silicon/ Carbon Hybri&hNdhoSphearce
for Lithium I on Battery Ano

Mahmud Tokur*, Hasan Algul, Tugrul Cetinkaya, Mehmet Uysaltah Akbulut

Sakarya University Engineering Faculty, Department of Metallurgical & Materials Engineering,
Esentepe Campus, 54187, Sakarya, Turkey,

"Corresponding author
E-mail address: mtokur@sakarya.edu.tr
Phone: +9264-2957065

[keywords] Silicon/Cébon, Yolk-Shell, Nanospheres, Lithium lon Battery, Hydrofluoric Acid

Lithium ion batteries are good choice for portable electronic devices such as laptops, mobile
phones and hybrid electric vehicles. Because, lithium ion batteries have high enerty tesi
cycle life, high safety and low cost. Carbon materials such as graphite are widely used as anodes in
lithium ion battery applications. However, the theoretical specific capacity of negative electrode
material of graphite is (372 mAh/g) the limigifactor for using portable devices. Silicon is one of
the most promising alternative material due to its low working potential and highest specific capacity
of 4200 mAh/g. However, silicon cannot be used singly, because of its lower conductivity and poor
cycling stability during the electrochemical process. Carbon coated silicon is a practical strategy to
improve the electrochemical performance of silicon based anodes. The carbon coatings can enhance
the electrochemical conductivity as well as buffer trgé volume changes of silicon particles to
keep the electrode integrity.

In this study, SIC composites were synthesized a new gradienitgeblprocess. Then, the
obtained SiC composites were immersed in 10 wt.% HF agqueous solution at room temparature f
1-3-5 hours to obtain different Yolghell structures. The surface morphology of the produced
electrodes was characterized using Faitssion scanning electron microscopy (FESEM),
Transmission electron microscopy (TEM) and Energy dispersive spegyofeDS) in order to
understand the elemental surface composition of composites. The structures of the composites were
characterized using-¥ay diffraction (XRD) patterns and Raman spectroscopy. The electrochemical
performance of the produced-Gielectrales was investigated by charge/discharge and cyclic
voltammetry tests from 0.05V to 1.5V in CR2016 test cells. The resistances of the cells were
investigated using ac impedance technique (EIS). This study proved iBan&iocomposites
remarkably increasthe discharge capacity of the-lan Batteries.

*This work is supported by the Scientific and Technological Research Council of
Turkey (TUBITAK) under the contract number 214M125. The authors thank the
TUBITAK MAG workers for their financial support.
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The structural, optical, and electronic properties of groiyfi based alloy semiconductors make
them highly desirable for photodetector, solar cell, and luminescent applicationsoAaétiband
gap of IFVI based alloy semiconductors can be tuned by controlling the composition in ternary or
guaternary alloys. High quality thin films ofYl based alloy semiconductors are mostly grown on
substrates such as GaAs and Si with moderstairgrowth techniques which are molecular beam
epitaxy (MBE), metalorganic vapor phase epitaxy, metal chemical vapor deposition, chemical beam
epitaxy, and hot wall epitaxy. Surface morphology and crystal qualit\ifdlloy layers are greatly
effectedby substrate preparation, growth, and annealing conditions. Surface preparation of GaAs
wafers is applied in two steps which are chemical treatment and thermal deoxidation prior to growth
in vacuum chambers. Conventionally, thermal deoxidation is pertbumeler As overpressure
which leaves surface rich with the -Gaated pits2 It has been already shown that In assisted thermal
deoxidation creates smoother surface with neutral surface skéwroesapared to thenal
deoxidation under As overpressure. In this study, we have comprehensively investigated thermal
deoxidation of GaAs(211)B wafers under In overpressure prior to growth\dfdlloy layers.
Reflection high energy electron diffraction (RHEED) was usednbnitor and analyze surface
structure while spectroscopic ellipsometry (SE) was employed to investigate optical properties of
GaAs wafers before, during, and after deoxidation process. Surface morphology of deoxidized
samples was studied witbx situ atomic force microscopy (AFM) while surface states and
stoichiometry of deoxidized samples was determined withyxphotoelectron spectroscopy (XPS).
Additionally, CdTe layers were grown on thermally deoxidized GaAs wafers under different
deoxidation condibns in order to determine surface preparation effects to epitaxiél [Hyer
growth. Crystal quality of CdTe layers were determined with high resolutioncfgsatal xray
diffraction (XRD).
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We have investigated the effect of Rapid Thermal Annealing (RTA) on effective minorisr carr
lifetime (Lerr) and surface recombination velocity (SRV) in Czochralski (Cz) siliegpe substrate.
Wafers were undergoes RTA annealing with differer
steady state photoconductance (QSSPC) technique ar@umedsure ¢« to evaluate the impact of
RTA annealing onlesr. A degradation of the carrier life time were observed and thevalues drop
from 270 Osec in the reference samples to 4 Osec
maximum injectionével of the carrier density (MCD) decrease from 4%&673 to 5x134 cnt® and
the calculated SRV rise from 23 s#no 1C¢ s.cm? for the CzS i wafer with 1000 At
temperature. Using the experimental data/gfand the theoretical model of the apgnt lifetime,
we have observed that the recombination center density (Nr) increase frothcimifo 6.7x102
cnt®. During RTA cycle at higher temperature peaks the recombination centers related to the
transition metals like Fe and Cr and other trajeted to the BoraOxygen (BO) metastable defects
are activated leading to the increase of Nr. Optical microscopy is used to observe the structural
surface alteration due to the absorption of a high energy during illumination for a shoRdimier
Transform Infrared Spectroscopy (FTIRchnique show a high concentration of the interstitial
oxygen (Oi) at 900 AC “awawk numbed iddicai® the dissdusion aft 1107
the oxygen cipitates in the silicon bulk.

Keywords: Cz Silicon, Rapid Thermal Annealinga@ier Lifetime degradatiorRecombination,
traps.
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Depart
Guzel

A great har mony bet ween met amat erigalaphede ¢
resonances falr pmuparat i esptn @t seen in nature
el ectromagnetic research and engineering, par
relatively new field of study, new strewmdtwyr es
graphene materi al has drawn a significant at
nanomateri al in the nature but also its perfe
this work, a fishnet melteamenteariyalh ¢ xMalgv)n ala sreeds
using gr aphenrleHzmaftreergiuaeln ciine ssuibs exami ned. The
and assigned as gold on a dielectric substra
removed ©bfomhlkeomet al |l ayers to obtain fishnet
graphene materi al is converted to the sheet f
separatel y. Graphene is selected t® ictovhkast &cé
uni que properties such as high electron mobi l
performed by a full wave electromagnetid¢ sin
transmi ssi ah, ppeam@diner pé B medbitlhiet yomposite. T
of tunabil st vy esfpoqrsa&pthegnel ectrostatic doping
of structures and the presented fiphearéeé oanmn
effectively be used for tunability and sensor

* The author acknowledges supports of Middle East Technical Univebsiisthern Cyprus Campus

(METU-NCC) under the grant number of BAFEN-15-D-3.
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Biocompatible hydroxyapatite (HAp) coatings on load bepnretallic (Ti6Al4V) hard tissue
implants act as bone morphogenetic proteins carrier for post operative accelerated healing, and
enhance implant durability with the tailored microstructural and mechanical propertiesanidO
HAp powder suspensions (15%idaontent each) in deionized water or absolute ethanol were used
to prepare Ti6Al4V substrate/THOTi6AI4V substrate/HAp, and Ti6AI4V substrate/HIBAp films
of thicknesses between 0.5 to 5egm by spin coating
patterns of spin coated HAp films on Ti6AI4V pointed out to a particular crystal orientation which
would increased the positive degree of cooperativity between HAp and proteins during adsorption
and deposition. The orientation indicated by HAp biasedgpealat 2d val ues of 28. 3A
25.2A of (002) planes, was brought about by the pi
in one crystal direction during production) on the substrate. The intermediatéayé& rebonded
both to the substtae and the HAp film during heat treatment
adhesion strength values up to 30 MPa while the scratch test yielded values up to 170 MPa
comparable to the commercial plasma spray coating method.

*This research is conductecda par t of the Ph.D. t hesis of Sel -1
Technology, Department of Chemical Engineering.
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The electrodeposition of micrometer sizedW alloys was investigated using different values of
applied current density at pH 5.5 agdéterine8 0 AC
using EDX. The crystalline of electrodeposits was examined using XRD, whereas, the morphology
was investigated using MEB. The corrosion resistance dfldNalloys compared to pure Ni was
studied in 3.5 % NaCl solution using potentiodynami@paation and electrochemical impedance
techniqgues. NMo al |l oy el ectrodeposited at current d
resistance compared to otherMo alloys and pure Ni [1, 2]. however, the addition of gum arabic
to the corrosive solutioimprove the corrosion resistance of bothNib and pure Ni coatings.
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The cortrolled incorporation of rare earth (RE) ions into ZnO is very promising technique for
production of optoelectronic devices with emission in the visible spectral iaife. light emission
can be obtained by addition of three primary RGB colors emittethByepitaxial layers implanted
with selected RE ion®RE doping by ion implantation offers the possibility of controlled doping at
required depths and easy lateral pattering. It also suffers less from solubility limits sitaoping
techniques. Howeer, because of the ballistic nature it does produce considerable structural damage.

First part of our study was focused on the measurement of defect accumulation curve and the
elucidation of defect transformations occurring upon ion implantation. Ibé&s observed that at
sufficiently high dose (approx. 2E15 ion/tfor 150 keV RE ions) plastic deformation occurs. The
driving force is the increase of shear stress due to the damage accumulation. Once the critical value
of stress was attained dislocatislip takes place leading to the formation of dislocations tangle. Such
a defect structure cannot be completely removed by thermal annealing. To solve the problem a new
method of sequential Ri&n implantation has been developed basing on the stepwmganation
of high concentration of RE. It consists on low fluence RE ion implantation that is followed by the
subsequent annealing. The procedure has to be repeated until the required impurity concentration has
been reached. Special care has been takeptitmize the post implantation annealing temperature
and time.

Epitaxial ZnO layers were grown using the ALD technique and comprehensive optical, electrical
and structural studies using different techniques like: RBS/channeling, TEM, HRXRD and PL were
performed. Consequently, the photoluminescence output of RE implanted ZnO epilayers has been
maximized.
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Although Cu(ln, Ga)Se(CIGS) based thin film solar cells have already reached over 20 %
conversion efficiency, inadequacy of In, Ga and toxicity of Se may hinder its mass production and
promotion for the future applications in PV. The2uSnS (CZTS) is considered one of the most
promising alternative layer in place of Cl@&8sed thin film solar cells due to comprising earth
abundant elements (Cu, Zn, and Sn) [1], favorable opticaldem(l.41.6 eV), and high absorption
coef fi cdend)f2l. AlthoOgh €heoretical conversion efficiency of CZB&sed thin film solar
cell is estimated around 32.4 % [3], the current record efficiency has been obtained around 12.6 %
by IBM research gup [4]. Various methods to obtain more efficient solar cells have been
investigated in the past. These methods encompass trying different deposition techniques,
sulfurization temperatures and times, controlling the composition of the film, etc. Inudyr gie
metallic precursors Cu, Zn, and Sn sequentially deposited cnolslted glass. Then, they were
annealed in a sulfur atmosphere at high temperature using different dwelling times to obtain complete
CZTS structure. In this study, the effect of thersér dwelling times with respect to literature on the
structural, optical, and electrical properties of kesterite CZTS thin film is investigated.
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Printing of nanoparticles on surfaces, or nhanoimprinting, is an emerging technology where the
final goal is to produce smart surfaces that can be used as sensors, flexible electdonicdelivery
tools. These surfaces would be using the unique characteristic of nanomaterials due to their small
size and large surface to volume ratio. To our knowledge, until now, there has not been any reported
technique of nanoparticle printing timee dimensional surfaces. In this abstract we are introducing
the capillary origami as a method to create curved and enclosed surfaces that have printed
nanoparticles on them. Wrapping of polymer surfaces around a liquid droplet due to capillary forces
was reported previously [1, 2]. Folded polymer surfaces are promising for applications such as drug
or microorganism encapsulation and release [3]. By having nanoparticle coating, these surfaces can
be made more functional. Sétflded 3D surfaces coveredttva thin magnetic nanopatrticle layer,
can be directed in a magnetic field; which makes this structure to be suitable for targeted drug
delivery applications. A droplet on an elastic surface wraps the surface around it as it vaporizes under
theeffectos ur f ace t ensi on (-boldingfthn sucface thafcanibs prdicolateths a s el f
[1]. The surface tension, which causes surface to fold, should overcome the opposing bending
stiffness, (expressed as B) to form 3D folded structures. The maati@ytor the critical length to
determine whether the surface will fold or not was previously given by Bico et al. as ffflows

o &jr (1)

where Lecrepresents elastapillary length and depends on the bending stiffnedstlaa surface
tension between the droplet and the surface. The critical length of the surface has to be larger than
Lecfor the surface to wrap around the droplet [1]. Folding of surfaces by evaporating a distilled water
droplet on a thin polymer membranas first demonstrated by Py et al. [1]. In this method, only a
pure water droplet was used and after the evaporation, the structure reopened completely. In this
study, we utilize this method to print magnetic nanoparticles on thin PDMS membranes a8 form
folded structures that can be manipulated under a magnetic field. To achieve this, we placed a droplet
composed of magnetic & nanoparticles dispersed in DI water,
membrane and observed the folding of the surface as tiee @porated through the PDMS. We
observed that the 3D structure preserves its shape after the evaporation is complete and the folded
structure can be moved in a magnetic field without any shape deformation. The investigation of the
particle distributionon the surface and its uniformity will be accomplished by using atomic force
microscopy and will be presented at the conference.
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CwZnSnS (CZTS) absorber layer attracts so much attention in photovoltaic industry since it
contains earth abundant, low cost and-taxic elements contrary to other chalcogenide based solar
cells such as Culn(Ga)(S,3€LIGS) and CdTeAlthough, CZTS studies have been newly
started yet, recently 12.6% efficiency has been achigyedli nc oxysul yde (Zn
excellent candidate for a wide band gap buffer layer because its constituent elements can be tuned to
give any composition ranging between ZnO and ZnS, hence forming a favorable CBO with
various absorber layef8]. Buffer layers should also be nooxic and earth abundantander to be
environmentally safe and applicable in low cost production. Owing to its versatility, Zn(O,S) fits all
these criteria and is therefore a promising candidate for replacing the conab@its as a buffer
layer. Generally, indium tin oxide (ITO) is used as a window layer in solar cells. However, due to its
high cost and toxic properties, researchers are searching for a better alternative for the same. In this
regard, Aluminum doped ziraxide (AZO) is considered to be an alternative because it is a low cost
material having a high band gap, Aoric in nature, and high transparerjgy.

In this work sequentially deposited &m-Sn thin film layers on Ti metallic foils using the
magnetrorsputtering technique were annealed in an Ag(g)&tmospherfd]. The optical band gap
energy value, g was determined as 1.52 eV for CZTS films. In RAMAN plots of all samples nearly
pure kesterite CZTS struct ur Addiionally therirmense and mo d
sharp XRD diffraction peak from the (112) plane provided evidence of good crystallinity. Moreover,
optimum growth parameters for magnetron sputtered Zn(O,S), ZnO and AZO layers were
determined. The films were characterizedyay diffraction (XRD), optical transmission, Raman
measurements and-pdy photoelectron spectroscopy (XPS). For Zn(O,S) buffer layer, we observed
that key parameters like band gap of the Zn(O,S) layers can be precisely tuned by varying the oxygen
contert,. For AZO window layer, we used rotating holder which has the same center with the
sputtering chamber. SLG substrates were placed to the sample holder with different distances from
the target. In this way, we investigate the effect of deposition angtande from the target and
rotation speed. We observed sharp decrease in the resistivity when the distance between substrate
and target increases.

*This research is supported by TUBITAK (Scientific and Technical Research Council of
Turkey) project numhell14F341.
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The quaternary compound of £2mSnS (CZTS) is a newly explored semiconductor photovoltaic
material which is expected to be interesting for il solar cell absorber. CZTS consists of Cu,
Zn, Sn and S, which are fairly low cost, eaahundant and environmentally friendly elements.
Because of these advantages, CZTS is seen as a future replacement for GRIGESsolar cells
in photovoltaic (PV) industryThe CZTS thin films show ype comluctivity, high absorption
coefficient (18 cnm?) and a band gap of 1.455 eV that is ideal to achieve the highest soédr
conversion efficiency [1]. It is currently reported that the highest efficiency for the CZTS based thin
film solar cellsis 12.86 which demanding further improvemeff]. The development of high
efficiency CwZnSnS (CZTS) thin film solar cells depends on the synthesis of phase pure CZTS
absorbers. Due to the difficulties of preparation pure phase CZTS films (i.e., a film ladooflary
phases), the structural and compositional properties of CZTS films must be systematically studied.
In the current studyCZTS absorber films are prepared by two independent stages. CZT precursors
are grown on the Ti foil or sodime glass substtas with deposition order from top to bottom
Cu/Sn/Zn by using DC magnetron sputtering technique. The deposited precursors are sulfurized
inside a graphite box with different sulfurization temperatures by using sulfur poRalethe
structural charactemions, theRaman Spectroscopy,-Ray Diffraction (XRD) and Scanning
Electron Microscopy (SEM) are used. The atomic compositional ratio are studied using Energy
Dispersive Xray Spectroscopy (EDX) and-Ray photoelectron spectroscopy (XPS) quantitive
analsis The effect of various sulfurization, pre ar
structures will be examined. The stoichiometry of CZTS films will also be discussed for high
efficiency thin film solar cells.

*This research is supported by TUBK (Scientific and Technical Research Council of Turkey)
project numbefil14F341
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Light management in thifilm photovoltaic devices can be realized by plasmonic interfaces. Self
organized fabrication is a very salile strategy for production of large area plasmonic interface [1].
However, the typical surface coverage of plasmonic structures lies arot8&¥@5n interfaces
produced by this technique. This is too high with respect to the ideal value of 10% fptithmeno
light management [2]. In this work new selfganized strategies for control of surface coverage at a
level of 10% will be developed. As an example, Ag nanowires or nanoparticles synthesized as
colloidal solutions will be applied to coat photovaitaglated materials in a controlled amount. After
the coating step, plasmonic interfaces will be produced by thermal treatment of these materials or
surfaces in a selfrganized manner. After the production of targeted plasmonic interfaces, their light
maragement properties will be characterized]3The characterization is performed using scanning
electron microscopy (SEM), reflection and angdsolved scattering spectral measurements.

This research is supported by TUBITAK (Scientific and Techriedearch Council of Turkey)
project number 113M931.
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Electrochromisr@ the alteration of absorption/color by electrochemically induced redox
reaction$® is a property shared by several electroactive species including inorganic transition metal
oxides, h&acyanometallates, viologens and conjugated polymers. Electrochromic materials consists
of layered coatings. A typical example can be five to seven layers. As a principle, on electrochromic
devices, a newly layer is created by coating an electrochromilzictive polymer on the surface of
hard layer. The electric potential is provided via this conductive layer. This conductive layer is coated
again with an electrochromic material after coated on the top with an electrolyte material which
separates its iorend the sandwich construction is completed with coating usually indium tin oxide
(In20s, ITO) as a conductive and transparent material. The color change occuring in the polymer,
depending on the potential difference which is given to the conductive lthedegree of oxidation
and reduction reactions during passing electrochromic polymer material through.

In this study, the aim was to obtain electrochromic textile structure by forming electrochromic
structure on the textile fiber. To form electrochromstructure polyamide (PA) fiber was used.
Towards this aim, a system was created that allows continuous process flow in order to coat the fibers
by wet chemical methods after initially coating them by plasma (magnetron sputtering) with indium
tin oxide (TO). Hence, PEDOT, polypyrrolle were used as conjugated polymer, ITO was used as
conductive material, as the metal oxide as well. In this study, magnetic sputtering method was applied
for ITO coating, chemical oxidative polymerization method -(gd) was for the coating of
conductive polymers. To obtain electrochromic structure, firstly PA fibers was coated by ITO by
magnetron sputtering and then by PEDOT by chemical oxidative polymerization. In this chemical
oxidation oxidant agent and organic solvenswtudied to find the most suitable formula. The third
layer was gel electrolyte prepared by PEMA, PVC, PCLaG#O 4. The fourth layer was polypyrrole
and the last layer was again ITO by magnetron sputtering.-BTIRand SEM were applied for the
charactezation of chemical coatings on the fibers and for the characterization of the film morpholog,
respectively. Conductivity properties of the fibers measured by electrochemical impedance
spectroscopy (EIS).

*This research is supported by TUBITAK (Scieittiand Technical Research Council of Turkey)
project number 213M282.
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Black silicon photodetectors are another variation of silicon photodetectors are known that able to
sense the visible I|ight. Tdusthemiiconesurfacahasausique al |
surface geometry which is naaflective and highly absorptivi|l]. Their applications in silicon
devices, predominantly in photovoltaics is known that the black silicon photodetectors have good
responsivity values iwisible [2] and near infrared (NIR) regions [3]. Hypersaturated solid solutions
of chalcogen in silicon were fabricated by ion implantation followed by nanosecond pulsed laser
melting. The optical absorptance is ~100% in 0.2. 5 em and ~90 %5 betmwee
wavelengths respectivelilypersaturated black silicqrhotodiodes produced from these materials
also showsigh quantum efficiency at room temperature and at the lower temperature (80 K) shows
extremely broad spectral response (in NIR, -mal/e irfraredi MWIR and longwave infrared
LWIR) which makes the black silicon also applicable in-lmwst IR technology.

i.  This research is supported by Hacettepe University, BAP (Scientific Research Project Unit)
project numbef13A605001- 392
i.  The samplesvere implanted in lon Beam Center (IBC)Helmholtz Zentrum Dresden
Rossendorf (HZDR), Dresden, Germany.
iii. Special thanks to Anadolu University, Nanoboyut Research Laboratory and Middle East
Technical University, Center for Solar Energy Research and Applic ons ( G|} NAI
Laboratory.
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Semiconductor materials which have narrow and direct band gap are well accepted to use in
sensing device and solar cells. From this aspect lead sulphide (PbS) thin films are promising
materials because of their small and direct band gap in bulk form (0.4 eV at 300 K) and relatively
large exciton Bohr radius-{8 nm) [1]. Furthermore, relatively large excitBohr radius originates
the quantum size effect and thus it allows tuning the band gap by adjusting crystallite size [2].
Especially, in terms of obtaining the material with the band gap which is in accordance with the solar
spectrum, this phenomenon givese to use in PbS thin films for absorber layer in solar cell.
Additionally, depending on the sulfur concentration in materials PbS thin films exhibit {bgple n
and ptype electrical conductivity. Lead rich materials haveype conductivity while sdir rich
materials have{ype conductivity [3].

In this work, PbS thin films were deposited onto glass substrate by ultrasonic spray pyrolysis
system at substrate temperature of 2€5 Precursor solution were prepared by dissolving lead
acetate and thioea chemical salts in distilled water. In order to investigat& Phte effect on
physical properties of PbS thin films, in precursor solution Pb molarities were fixed as 0.05M and S
molarities were chosen as 0.05, 0.075, 0.1 and 0.125 M for namedCasERA, E52 and EB3
films, respectively. Structural properties were evaluated by using XRD patterns and crystallite size
and lattice parameters were calculated. Optical band gap, Urbach parameter and optical properties
were determined by using transraiite and absorbance spectra takenrMiB/spectrophotometer.
Electrical properties were examined BY turves using two probe technique.
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Kesteritetype CuzZnSnS (CZTS) is a quaternary séonductor compound which contains
earthabundant and environmentally friendly elements. As an absorber layer foo&ivhin film
solar cells, CZTS is a promising material with its suitable direct bandgap in the rangel&f é\4
and a high absorptioooefficient above 10cn[1]. According to ShockleyQueisser limit, it is
possible to reach an efficiency of % 32 with a single junction solar cell made up of absorber layers
having 1.5 eV bandgap [3].

In this study, a twestep approach was used for gymthesis of CZTS thin film absorbers. In first
step, CZTS precursor film was deposited on-ddated soda lime glass (SLG) substrates by using
co-sputtering of Cu (DC), Sn (RF) and ZnS (RF) targets at room temperature in an argon atmosphere
with a base pissure of~107 Torr. The DC sputtering power of Cu and RF sputtering powers of Sn,
ZnS targets were fixed at 95 W, 20 W and 150 W respectively, with a 30 mTorr working pressure.
In the second step, the precursor films were sulphurized and crystallizédidrzaned diffusion
furnace and then the films were let being cooled naturally in the furnace. The sulphurization process
was carried out by heating 0,5 g powder sulp
different zones of the furnace. Bothnas of the furnace reached to determined temperatures at the
same time with slow heating and then the sulphurization process was made for four different samples
at different periods of 2@5-20-25 minutes. The thicknesses of the precursor film and sulgtlri
films were determined as ~1,6 Om and ~1,8 Om,
out the effect of sulphurization time on the properties of the films, the structural, electrical and optical
properties of CZTS thin films were investigatddhe crystal structure of CZTS thin film layers was
identified by Xray diffraction (XRD) technique and then the formation of the kest€ZES was
confirmed by Raman Spectroscopy. The surface morphology of the films were observed by Atomic
Force Microsopy (AFM) and Scanning Electron Microscopy (SEM) analysis. Electrical properties
of the films were also determined by Hall Effect measurement system. Optical properties of the CZTS
films were measured using WVis Spectroscopy and the band gap was obtagsedl,4 eV by
extrapolating the linear portion of the curve to thexis. In addition, diffused sodium concentrations
into the CZTS absorber layer from SLG substrate were investigatesedmyndary ion mass
spectroscopySIMS) depth profile measurementdetail.

*This research is supported by Development Ministry of Turkey with a grant number:
2011K120290. The authors would |ike to thank

References

[1] K. Ito, T. Nakazawa, Jpn. J. Appl. Phg3.2094 2097 (1988).
[2] Shockley, W., Queisser, H. J., J. Appl. PI8%.510 (1961).

77



Science and Applications of Thin Films, Conference & Exhibition (SATF 2016)
Izmir Institute of Technology, Izmir, Turkey, Septembe2392016

CT51
High-Tc Superconducting Materials Based Sources, Detectors
and Filters for Terahertz Applications

Lutfi Ozyuzet, Y. Demirhan, H. AlaboZ, H. Koseogld, M.A. Nebioglif, H. Altar?, C.

Sabaf
'Depart ment of Physics, lzmir I nstitute of Tec
‘Depart ment of Physics, Mi ddl e East Technical
®Department of Electrical and Electronics Engine
Northern Cyprus Campus, G¢zelyurt, Tur

e-mail: ozyuzer@iyte.edu.tr

There is a growing interest on technology of electromagnetic waves in terahertz frequency region
(0.310 THz) due to their variety of application areas in the physical, astronomiedicahand
biological sciences, including imaging, spectroscopy, information technology, medical diagnosis and
the detection of explosivgd]. In the desired regime, devices fabricated fronlSBCaCuOs -
(Bi2212) highT. superconductors are promising candidates for detection and emission purpose.
While there is a high motivation to perform experiments in the THz frequency range, new sources,
detectors and optical components are still needed. Recetlg have been many improvements in
the development of THz sources3Rand in the fabrication of THz detectors. Moreover, many
efforts to develop tunable THz filters have been impetlée.investigated various experimental
techniques to fabricate THowrces, bolometers and filters for efficient THz emission and detection.
Rectangular mesa structures were fabricated on Bi2212 single crystal superconductors using standard
e-beam lithography and Ar ion beam etching systefmsemitted power as high as 6.enW was
detected from Bi2212 mesa structures. In addition to weshave designed microbolometer chip
fabricated from high temperature superconducting Bi2212 single crystals for the THz detection.
Bi2212 single crystals were transferred on substrathdrthin film like form and electron beam
lithography, ion beam etching techniques were us&i2212 microchips were integrated and
characterized using in our compact cryogenic bolometer sysibm.detection properties and
sensitivity of microbolometerhips can be further improved by integrating an antenna and filter
structures Since, we have fabricated (THz) bandpass filters from titanium, copper and indium tin
oxide thin films on fused silica substrates by UV lithography with an array ofshagsedpertures.
Design of the filter structures was created by CST microwave studio prodiemere able to reveal
the performance of these filters experimentally using both a THz time domain spectrometer and a
Fourier transform infrared spectrometer (FTIR).

*This research is partially supported by TUBI TAK (
Turkey) prajlF®étl number
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InAs/GaShb Typdl superlattice (T2SL) photodetectors are promising forwédelength infrared
(MWIR) and longwavelength infrared (LWIR) detection applications. Since they were first
proposed by SaHalasz et al [1], T2SL detectors have been investigated by several groups. Despite
the suppressed Auger recombination [2] and feasibility for high temouperaperation [3], T2SL
detectors have not showed their theoretically expected potentials yet. Performance of minority carrier
devices are greatly associated with residual background carrier concentration. For this reason, carrier
concentration in noninigionally doped (nid) region affects the electrical and optical performance of
T2SL pi-n diodes; therefore, it is critical to know both the type and the level of carrieregion.

It was previously reported that keeping GaSb thickness constant atnélayers (ML) and
increasing InAs thickness from 7 MLs to 13 MLs caused residual background type change from p
type to ntype [4]. In this study, we investigated the influence of the interface thickness and variable
InAs, GaSb layer thicknesses on residaatkground carrier concentration MWIR T2SL by using
capacitanceroltage (GV) measurements. Frequency and voltage dependent capacitance
measurements were carried out at different temperatures and the results were discussed
comparatively. We also investigal the activation energies of these T2SL structures using both
temperature dependent\Cand currenwoltage measurements.

*This research is partially supported by Anadolu University under the projectslBB5+196
and by the Scientific and TechnologidResearch Council of Turkey (TUBITAK) 2210C grants
scholarship.
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The devices engineered for the utilization of the teramedinn of the electromagnetic spectrum
(so called terahertz gap) are taking great interest. This is mainly because of the potential application
in imaging, sensing and absorber in this region. Metamaterials which are artificially designed
materials with tB geometric scales smaller than the wavelength of incoming electromagnetic waves,
can be used to utilize terahertz region. The geometry of metamaterials can be modified so that a
specific electromagnetic response can be obtained at a certain frequeseymglterials can be used
for the sensing, imaging, absorber applications with different characteristics like polarization,
multiband or wideband.

In this work, a new multiband terahertz metamaterial absorber is developed and characterized by
numerical simlation method. In addition, the utilization of the proposed absorber as a sensor is also
investigated. According to the results the proposed multiband metamaterial absorber has the ability
for the utilization of the terahertz region between 1.5 THz anéi2 Moreover, due to the four
folded symmetric characteristics of the design, mentioned absorber works independent from the
polarization of the incoming electromagnetic wave.

*The study reported here was carried out at Middle East Technical Univelsitghern Cyprus
Campus (METWUNCC). It is supported by METACC under the grant number of BAFEN-15-D-

3 and partially supported by TUBITAK (Scientific and Technical Research Council of Turkey) under
the project number of 114F091.
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Terahertz (THz) frequency band has incomparable advantages inv@ivamgonizing
bio-innocuous property, transparent characteristics in cardboard or textiles, and highly
selective absorption spectral linesthatcansereeasige net i ¢ c omatkalso f v .
[1]. These superiorities lead to various important potential applications, suchrasdical
imaging, chemistry, ultravideband wireless communications, and chemical sensors. On the
other hand, the neexistenceof high-performance THz devices prevents the construction of
frequencyagile THz systems [3]. Metamateriabased devices have been investigated in
order to control the THz frequency signal. Specifically, for frequesatgctive filters and
modulators, mtamaterials based on split ring resonators are frequently exploited. In this
study, we develop narrow band THz baraks filters based on metallic and superconducting
metamaterials. Since Au, Cr and Cu have good attachment to the substrate, they ware chos
as the metallic layer. Using high vacuum magnetron sputtering system we have grown these
films. Terahertz resonant filters were lithographically fabricated from3@Dnm metal
films grown on 1 mm thick quartz substrates and X®g80y (YBCO) thin films. Preceding
the fabrication process, we have measured the samples with a Bruker Vertex V80 FTIR
spectrometer. After thieansmission measurements we have observed center frequencies and
bandwidths close to the design predictions. Ultimately, we have tbaradthe created
structures by time&lomain THz spectroscopy (THEDS) and CWTHz measurement
systems. For the simulation studies of transmittance properties of filter structures (Fig. 1),
we have used CST microwave studio and the obtained data is eshwp#n experimental
results.

*This research is partially supported by TUBITAK (Scientific and Technical Research
Council of Turkey) project numbdr14F091.
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Generally, a surface oxide layer has been known to have significant effea oretthanical
behaviors of metallic NWs [1]. In spite of its importance, the influence of oxidation on the
mechanical properties of nanostructured metals is rarely explored and remains mysterious [2]. In
particular, it still remains difficult to quantify ¢éheffect of the oxide independently on the tensile
mechanical deformation behavior and on the properties of the Fe NWso[2jhiE reason, we
investigate systematically the correlations and effects of oxide layer on the mechanical deformation
performanceof Fe NWs,calculate related propertiegth and without surface oxide defeend
furthermore discuss plastic yielding behavior and kineticter a tensile loadingVe use molecular
dynamics (MD) simulation with proper treatment of dynamic charge #abgfusing the ReaxFF
potential, in where quantumechanical descriptions of chemical reactions are handled accurately
[3]. Our results demonstrate that the unique features of oxide shell layers have direct effects on the
elastic mechanical propertiestbe cylindrical metallic Fe NW®eduction in the elastic strength of
the pure Fe NW, the Youngds modulus, yield strain
the Fe NWs, significantly sensitive to the oxide lagur MD simulations shows thdte nucleation
and propagation of twinning is the only major cause in the mechanical deformation mechanism for
both pure and oxide Fe NWs in the plastically deformed region but twin nucleation is occurred in the
low strain level for the oxide layers Fe NWhe oxide defect shell layer may act as a productive
source of dislocations, hence, reducing the onset of the plastic deforfhtaxide Fe NWs plastic
deformation starts easily as compared to the pure Fe NW, and thus, comparatively a low flow stress
is sufficient enough for all Fe NWs plastic deformations to continue in a ductile manner at remaining
average constant stress levels beyond a maximum stress through twith@rfgrmation, growth
and propagation of twins in the pure and oxide Fe NWs @abtatively quite similar regardless of
oxide: require the large initial maximum stress to nucleate the partial dislocation and follow by
twinning migration with a lower stres©ur study will be practically helpful for understanding
mechanochemical temsideformation process and related properties of the Fe NWs as a function of
oxide layer.
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TerahertZTHz) frequencyegon (0.3-10 THz) is the unexploregkgion ofthe electromagnetic
spectrum and has growingimportance due to their variety of possible application areas such as
defense securitgnd the health sector. Their ability to pass through clothing, packagingaisate
such as fabrics, plastics, and cardboard, to reflect from metal and to absorbed by water host
significantpotential applications including shopping center and airport security [1]. Theriéfore,
makes easy the distinction thiese chemicalsom the other harmlessubstances by
spectroscopimethods.

THz imaging system are classified into 2 categories active imaging as an imaging and
spectroscopy and passive imaging as incoherent (heterodyne) imaging. Active imaging further
classified into 2 categosesuch as pulsed and continuous wave imaging. All objects emit thermal
(black-body) radiation. Passive imagers work by detecting this radiation. Images are formed through
contrasts between differences in material emissivity. For the active imaging, emakgtdsed or
continuous waves comes toward the object and coming waves scattered, reflected or transmitted from
the object and then detected. In the CW THz imaging, mostly transmission imaging is used and only
the intensity of the wave changes.

DesignedContinuous wave THz imaging system consist of Synthesizer and YIG Oscillator as a
signal generator (<20 GHz), VDI WR1.5 AM@mplifier/Multiplier Chain), which completely
covers 500750 GHz frequency banftequency counterfpur off-axis 90 parabolic mirors, room
temperature detector A Go Thae bear®didméter wereadetetminéd’by s ¢ a
knf-edge met hod and we found it 1.7 mm. |t is al
THz imaging of netal blade, screw, metal holder gdiper clip and a peace of plastic concealed
behind the carton paper and wires in the corrugated pagrertakenkor the future work, V@and
ITO thin film characterizations will be done.

This research is partially supported by TUBITAK (Scientific dethnical Research Council of
Turkey) project numbet14F091
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In this study, we present the growth of nanocrystals CuStiluced via hot injection method
and their thin films applications successfully prepared on glass substrates by spin coating techniques.
The CuSbgnanocrystals were synthesized by-hgection method. Irdepth characterization has
indicated that pure stoichiometric CuSb&anocrystals with an average particle size mostly
distributed between 15 and 20 nm have been formed. We have analyzed thérapsinaksion and
reflection spectra of nanocrystal Cust®n film between 252000 nm wavelength range. Optical
band gap has been determined by standard optical analysis and also several optical parameter such
as refractive index, extinction coefficienanocrystals CuSh$as been shown to be a potential
application for sustainable thiiim solar cell devices.

*This research is partially supported by the
number 16401044.
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Now the increasing attention is paid to creation and studying of the material properties having
nanometer structure. Anodic oxidatiof valve metals(Al, Ti, Nb, Ta)is widely used for formation
of nanostructured oxide films. As it is known, seffjanization of nanoporous structures at
electrochemical processing is revealed most brightly during formation of porous anodic oxides of
alumnum and titanium. They are distinguished with high degree ofsequence in the arrangement of
pores and the possibility to operate the variation of the surface morphology and thickness of the oxide
film in the wide range.The anodic niobium oxide receivethim fluoridecontaining electrolytes,
significantly differs from porous oxide of aluminum and titanium dioxide nanotubes. Under certain
conditions of anodization, anodic oxide films (AOF).Nbpare formed with the crystalline structure
in the form of micreones . This circumstance causes common use of similar layers in the various
devices and designs, for example, in electric capacitors and electrochromic devices , and also in thin
film lithium ion battery and so fortit he r es ear ¢ her s 6 smvoi ruckeationoand t h e
formation ofcrystallinestructure of porous AOF niobium have inconsistent character. Therefore, it
is noted that formation afrystallinephase takes place under the influence of the internal tension that
arise with a growth of oxidthickness. It is supposed that formation of niobium oxide microcones
has to be connected with nonuniform chemical dissolution of the anodic film during
anodizatiorFrom our point of view, it is necessary to consider the chemical nature of niobium that
belangs to dtype elements for understanding of the nucleation and growthnyefalline phase
mechanism. After one electron has been released, it turns into an ion having unfidisleld ds
external. Thereof the formed ion tries to get a stable electronfiguration, especially with oxygen
and other nonmetals. It is the existence of incomplete configurationglettons which causes
niobium to display a wide set of the valence states. The possibility of their existence is proved by
thermodynamic caldations it is also shown that low oxides have to be on metal/high oxide
boundary. The transition zone cannot be considered as a certairpataliel layer between metal
and the high oxide. Local inhomogeneity on metal surface, the border of grainsatiisi,
admixture atoms and other, structural and chemical defects are considered to be the centers of
increased surface energy. At these centers oxygen diffusion into metal is simplified and the primary
formation of the lowest valence oxides is possa@xactly heréAs it was shown that films generated
in potassium nitrate melt instead of being entire niobium pentoxide layer, as it was seemed to be, has
occurred to be 08 NaOsaadhNbW phashsgin thef direlstion from oxide surface
to niokum.
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Light management in thifilm photovoltaic devices can be realized by plasmonic interfaces.
Selforganized fabrication is a very suitable strategy for production of large area plasmonic interface
[1]. However, the typical surface coverage of plasmonic structures lies aro@58@6n interfaces
produced by this technique. This is too high with respect to the ideal value of 10% for the optimum
light management [2]. In this work new selfganized stategies for control of surface coverage at
a level of 10% will be developed. As an example, Ag nanowires or nanoparticles synthesized as
colloidal solutions will be applied to coat photovoltaic related materials in a controlled amount.
After the coatingtep, plasmonic interfaces will be produced by thermal treatment of these materials
or surfaces in a setirganized manner. After the production of targeted plasmonic interfaces, their
light management properties will be characterized][3The characteriion is performed using
scanning electron microscopy (SEM), reflection and aregelved scattering spectral
measurements.

This research is supported by TUBITAK (Scientific and Technical Research Council of Turkey)
project number 113M931.
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The discovery of the Surface Enhanced Raman Scattering (SERS) effect is very important becaus
Raman scattering cross section is very small and difficult to observe the sign&l.iSERowerful
technique for analyzing the electromagnetic field enhancement and the vibrational properties [1]. It is
possible to extract significant amount of molecular specific data from a small amount of sample with
high surface selectivity is the fiac that makes SERS valuable. The reason of the enhancement is the
difference between the incident electromagnetic field and local field on the metal surface due to surfac
plasmons resulting from excitation of conduction electrons [2]. The structure sdilistrate is critical
to obtain strong SERS. In addition to the several adsorbed molecules on metal surfaceslidjuid
samples such as colloidal suspensions of silver nanostructures are in the field of research interest in tt
quest for increasing ¢henhancement factor [3]. In this study, we have investigated SERS effect by
adsorbing Crystal Violet (CV) and Brilliant Cresyl Blue (BCB) on irregular structures of Ag
nanoparticles and Ag nanowires deposited on glass in comparison to reference samples.
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The Pulse plasma treatment of surfaces is a process used to improve surface properties and corrosion
resistance of the industrial tools. In this work, the influence of pulse plasma parameters to improve the
performance of the AlS1140 steel was presented. In this study, four different distances and three pulse
numbers were used as the pulse plasma parameters. The molybdenum consumable electrode was used
during the experiments. The treated samples were characterized by usingniptiogtaph scanning
electron microscopySEM), X-ray diffractometry(XRD) andmicro-hardness tests. The miehardness
values of modified surfaces are about four times higher than thattofated surfaces. Corrosion tests
were performed to show thesistance of surfaces improved by using pulse plasma treatifiest
mechanic and corrosion properties of samples were improved after pulse plasma treatment.
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The Monte Carlo simulations and high temperatures series expansions are used to investigated tt
magnetic properties of ferromagnetic thin film and superlattices through risbagl. The reduced
critical temperature of the ferromagnetic thin film and superlattices is studied as function of the thickness
of each layers. The exchange interactions in each layer and within the interface and the crystal field ir
the unit cell have éen studied. The coercive field and magnetization remnant are obtained for different
values of exchange interaction, with different values of temperature and crystal field for a fixed value
physical parameters.
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lodine-doped Zinc oxide nanorods (ZnO:l) at different percentag20f6) were deposited onSi
and glass substrates using armydrothermal method. The effect of lodine element content on the
morphological, structural, optical and electrical properties of ZnO:l films was investigated by scanning
electron microscopy, Xay diffraction and UWisible spectroscopy. The doping wittdine resulted
in a slight decrease in the optical band gap energy of the films. The junction properties of the diode were
evaluated by measuring the curiiertiitage characteristics. Thé/lIcharacteristics showed rectification
behavior with a rectifid#on ratio dependent on the applied voltage and the lodine doping rate.-ZnO/p
Si heterojunction diodes exhibited non ideal behavior with an ideality factor higher than unity. The
barrier height for undoped and lodideped ZnO/gSi diodes was in the ran@e64-0.76 eV. By means
of the Impedance spectroscopy analysis, we investigated the frequency relaxation phenomenon and the
equivalent circuit of such a structure. Finally, the effect of the iodine doping rate on the spectral response
was studied.

*The authors gratefully acknowledge the financial support from General Direction of Scientific
Research and of Technological Development of Algeria (DGRSDT/MESRS).
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