13™ INTERNATIONAL CONFERENCE ON THE
STRUCTURE OF

NON-CRYSTALLINE

MATERIALS

HALIFAX - CANADA
JULY 24-29, 2016

Josef Zwanziger, Chair



NCM-13: Abstracts CONTENTS

Wright, Adrian : Can A Periodic Boundary Model Reproduce The Longer-
Range Density Fluctuations In A Real Amorphous Material? . . . . . . .
Moulton, Benjamin J A : In Situ High Pressure Brillouin Spectroscopy Of Anor-
thite (CaAl,S1,05) Glass UpTo20GPa . . . . . . ... ... ... ...
Ishii, Yoshiki : Atomistic Insight For Bond Strength Of Bridging Oxygens In
Aluminosilicate Glasses . . . . . ... ... L oL
Blanc, Wilfried : Direct Observations Of Compositional Changes At The Early
Stages Of Er-Doped Phase Separated Nanoparticles In Silicate Glasses

47

Lelong, Gerald : Multi-Edge Spectroscopic Study Of Lithium Borate Glasses/Crystals

Using Non-Resonant Inelactic X-Ray Scattering . . . . ... ... ...
Werner-Zwanziger, Ulrike : 'O and 2Si NMR In Mixed Ion Silicate Glasses:
Correlating Structure With Macroscopic Glass Properties . . . . . . . . .
Hannon, Alex : The Role Of Alkali Ions In The Germanate Anomaly . . . . .
Hoppe, Uwe : Distorted Nb Oxygen Octahedra In Borophosphate Glasses By
Diffraction . . . . . . . . . ..
Diallo, Babacar : Structural Investigation Of Phase Separation In LABS (La,03-
Al,03-B,03-Si0,) System From High Resolution NMR Spectroscopy
Garaga, Mounesha : A Solid-State NMR Study Of Tellurite-Based Glass Mate-
rials . ..
Gac, Alexandre Le : Aluminosilicate Glasses Structure And Behavior Under
Electron Irradiations: AnEPR Study . . . . .. ... ... .......
Rodriguez, Mauricio : New Co-Doped Erbium And Ytterbium Borate Glass-
Ceramics For Spectral Converters . . . . . . ... ... .........
Lepry, William Cole : Sol-Gel-Derived Bioactive Borate Glasses . . . . . . . .
Arasuna, Akane : Structural Characterization Of Frame And Spicule Of Marine
Sponge . ... e e e
Swansbury, Laura : Molecular Dynamics Modelling Of Chlorine-Containing
Oxide Glasses . . . . . . . . . . e
Sinclair, Jocelyn : Characterization Of '"Sn and ''B Environments in SnO-
P,Os-B,O5; Glasses . . . . . . . . .. e
Hosokawa, Shinya : A Combination Of Anomalous X-Ray Scattering And Neu-
tron Diffraction For Structural Characterizations Of Zrg;CuysAlj, Bulk
Metallic Glass . . . . . . . . . . . . e

Posters
Mori, Tatsuya : Boson Peak Of Densified Silica Glasses Probed By Terahertz
Time-Domain And Low-Frequency Raman Scattering Spectroscopy . . .
Bunton, Jonathan : Comparison Of Photo-Structural Response For Thermally
Deposited And Spin-Coated Arsenic Sulphide Thin Films . . . . . . ..
Mikhailova, Svetlana : Annealing Influence On The Structure And Plasmon
Resonance In Amorphous Diamond-Like Carbon Films Modified By Ti-
tanium And Silver . . .. ... Lo

48




NCM-13: Abstracts Posters

Poster P03

Annealing influence on the structure and plasmon resonance in amorphous
diamond-like carbon films modified by titanium and silver

O.Yu. Prikhodko, S.L. Mikhailova, E.S. Muhametkarimov, K. Dauthan, Zh.K. Tolepov,
S.Ya. Maksimova, K.A. Tauasarov

National Nanotechnological Laboratory of Open Type, al-Farabi Kazakh National University, Aimaty,
Kazakhstan

The spectrum of the amorphous diamond like carbon films containing silver and titanium
nanoparticles (a-C:H<Ag, Ti>) has a plasmon resonance in the visible region spectrum. The resonance
is due to the absorption of electromagnetic waves by free electrons in the silver nanoparticles.
However, thermal stability of these films almost hasn’t been studied.

We present the study results of the annealing effect on the structure and optical properties of a-
C:H<Ag, Ti> films. The films were obtained by ion-plasma DC magnetron sputtering of the silver and
graphite combined target in the gas mixture atmosphere (96% Ar + 4% CH,) at a pressure ~ 1 Pa and
deposition temperature 100° C. The annealing of the films was carried out at 350 ° C during 30 minutes
in argon atmosphere. Films thickness was ranged from 50 to 100 nm. Both silver and titanium
concentration in films was ~ 1 at. %. Composition and surface morphology of the films was monitored
by SEM Quanta 3D 200i with energy-dispersive analysis. Films structure was investigated by means of
TEM JEOL JEM 2100 and Raman spectrometer Ntegra Therma with A = 473 nm laser radiation.
Optical properties were studied using a spectrophotometer Shimadzu UV 2000.

It is found that a-C:H<Ag, Ti> films contain only carbon, silver and titanium elements. The films
are continuous and don’t contain micron-size defects. The TEM-image shows presence of different size
particles in the films matrix. The annealing doesn’t lead to both change of the films thickness and size
of the particles.

According to calculation by the Mie theory average size of the silver particles is about 2.7 nm.
Histogram of nanoparticles size distribution in a-C:H<Ag, Ti> films were processed by analysis of
TEM-image using ImageJ program. An average size of nanoparticles is ~2 nm that is in a good
agreement with the calculations of the Mie theory.

The Raman spectra of a-C:H<Ag, Ti> films before annealing are similar to those of diamond-like
carbon films. The annealing leads to a slight shift of G peak to lower energies without change in its
intensity. D peak intensity increases, it is slightly shifted in the high-energy region of spectra. Such
transformation of the Raman spectra indicates on the increase in the proportion of sp? hybridized bonds
in a-C:H<Ag, Ti> films structure, i.e. the graphitization of the films structure occurs. Study of the
absorption spectra shows that the as-prepared films have a pronounced plasmon resonance peak in the
480 nm region. After the films annealing, the peak shifts to the 520 nm region, and its half-width
slightly increases. It should be noted that in the annealed a-C:H films modified only by silver impurity
one can see significant intensity decrease and great increase in half-width of resonance absorption peak
unlike in the as-prepared films. Thus, the plasmon resonance in a-C:H<Ag, Ti> films is more stable
compared to a-C:H<Ag> films.

The obtained a-C:H<Ag, Ti> films are perspective for use in a wide application area, from the
optical switches to anti-bacterial coatings.

* This work was carried out on No-4608/GF4 grant of Committee of Science of ESM RK.
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