Physics and Technology of Nanostructured Materials IV
ISBN(softcover): 978-3-0357-1477-7  ISBN(eBook): 978-3-0357-3477-5

Table of Contents

preface

Chapter 1: Semiconductor Nano- and Heterostructures

Comparison of the Structural, Optical and Thermoelectrical Properties of Ca Silicide Films
with Variable Composition on Si Substrates

N.G. Galkin, K.N. Galkin, [.M. Chernev, D.L. Goroshko, E.A. Chusovitin, A.V. Shevlyagin, A.A.
Usenko and V.V. Khovaylo

Wetting Layer and Formation of Metal - Semiconductor Interface
N.I Plusnin

Evolution of Optical Spectra at the Initial Stages of Fe Growth on Si (001)
A.M. Maslov and N.I. Plusnin

Surface Orientation Influence on the Langmuir Evaporation Characteristics of GaAs
Substrates
A.A. Spirina, A.G. Nastovjak and N. Shwartz

Comparative Characteristics of GaAs and InAs Langmuir Evaporation - Monte Carlo
Simulation
A.A. Spirina, 1. Neizvestny and N. Shwartz

Growth of Ru;Si; Polycrystalline Thin Films by Solid Phase Epitaxy in Ru-Si Amorphous
Layers
K. Setojima, S. Ikeda, K. Ogi and Y. Terai

Growth of Sb-Doped p-FeSi, Epitaxial Films and Optimization of Donor Activation
Conditions
H. Eguchi, M. linuma, H. Hoshida, N. Murakoso and Y. Terai

Identification of Vibrational Modes in BaSi, Epitaxial Films by Infrared and Raman
Spectroscopy
H. Hoshida, N. Murakoso, T. Suemasu and Y. Terai

Comparison of Crystal and Phonon Structures for Polycrystalline BaSi, Films Grown by
SPE Method on Si(111) Substrate
N.G. Galkin, D.V. Fomin, V.L. Dubov, K.N. Galkin, S.A. Pyachin and A. Burkov

Study of Sodium Adsorption on Pb/Si(111) Surfaces
M.V. Ryzhkova, D.A. Tsukanov, E.A. Borisenko and M.V. Ivanchenko

Morphological and Structural Modifications of Si-Based Nanostructures Synthesized from
Metal Silicide Templates in IP6, Acid and Metal Chloride Solutions

Y. Huang, P. Yuan, Y. Kumazawa, S. Kusazaki, Y. Saito, V. Saxena, K. Konishi, Y. Kujime, T.
Kato, K. Tanaka, Y. Hayakawa and H. Tatsuoka

Enhanced Optical Properties of Silicon Based Quantum Dot Heterostructures

A.V. Dvurechenskii, A. Yakimov, V. Kirienko, A. Bloshkin, V. Zinovyev, A. Zinovieva and A.
Mudryi

Comparative Analysis of the Effect of Immersion of Porous Silicon in Aqueous Solutions of

Li and Fe Salts on the Stability, Peak Position and Intensity of its Photoluminescence
N.G. Galkin, D. Yan, K.N. Galkin, E.A. Chusovitin and M.V. Bozhenko

Superconductivity of Pb Ultrathin Film on Ge(111) Surface
H. Toyama, H.R. Huang, T. Nakamura, L.V. Bondarenko, A.Y. Tupchaya, D.V. Gruznev, A.
Takayama, A.V. Zotov, A.A. Saranin and S. Hasegawa

SWIR-NIR Highly Absorbent Si;_,Sn, Alloy Film on Si(100) Substrate: Crystal Structure,
Optical Properties and Thermal Stability
S.A. Dotsenko, D.L. Goroshko, E.A. Chusovitin, S.A. Kitan, K.N. Galkin and N.G. Galkin

Photoconductivity and Conductivity Processes in Si-Sn Films Grown on Si(100) Substrate at
Room Temperature
D.L. Goroshko, N.G. Galkin, E.A. Chusovitin, S.A. Kitan, E.Y. Subbotin and A.V. Tupkalo

Thermoelectric Properties of Nanostructured Material Based on Si and GaSb
D.L. Goroshko, E.Y. Subbotin, E.A. Chusovitin, S.A. Balagan, K.N. Galkin, S.A. Dotsenko, A.
Gutakovskii, V.V. Khovaylo, A.A. Usenko, V.U. Nazarov and N.G. Galkin

15

21

27

33

38

43

48

55

61

68

75

80

86

95

102



Conductivity Study of Initial Stages of p-PdBi, Formation on Bi/Si(111)
M.V. Ivanchenko, E.A. Borisenko, M.V. Ryzhkova and D.A. Tsukanov

Improvement of Electron Field Emission from Carbon Nanotubes by Ba(NOjs), Treatment
E. Kitsyuk, E. Lebedev, A. Nartov, R. Ryazanov and A. Shamanaev

Chapter 2: Ferromagnetic and Ferroelectric Materials

Low-Temperature Magnetic Hysteresis in Nd(Pr)-Fe-B Nanostructured Alloys with

Nd,Fe ;4B Type Main Phase Composition

D.S. Neznakhin, G.A. Politova, L.A. Ivanov, A.S. Volegov, D.I. Gorbunov, 1. Tereshina and N.V.
Kudrevatykh

Multilayered Ferromagnetic Nanostructures Study: Processing Data from Magneto-
Ellipsometry Measurements
0. Maximova, S.A. Lyaschenko, S.N. Varnakov and S.G. Ovchinnikov

The Lateral Photovoltaic Effect in the Fe/SiO,/ Si Structure with Different Silicon
Conductivity Type
T.A. Pisarenko, V.V. Balashev, V.V. Korobtsov, A.A. Dimitriev and V.A. Vikulov

The Lateral Photovoltaic Effect in the Fe;04/SiO,/p-Si Structure
T.A. Pisarenko, V.V. Balashev, V.V. Korobtsov, A.A. Dimitriev and V.A. Vikulov

Modulated Structures in PbHfO; Crystals at High-Pressure-High-Temperature Conditions
M. Knjazeva, Y. Bronwald, D. Andronikova, G. Lityagin, A. Bosak, P. Parisiades, K. Roleder, A.
Majchrowski, A. Fotiadi, A.V. Filimonov and R.G. Burkovsky

Magnetic Radio Modifier Based on the Fe;0,4/Ta,05 Nanoparticles
K.S. Lukyanenko, V.I. Apanasevich, L.L. Afremov, O.V. Tarakova, O.S. Plotnikova, A.Y.
Samardak, V.N. Kustov and P.A. Lukyanov

Magnetic Field MEMS-Sensor: Functional Characteristics Control during the Formation of
Magnetosensitive Structures
N. Djuzhev, A. Turov and M. Chinenkov

Structure and Magnetic Properties of Fe-Cu-Nb-Si-B with Various Niobium Concentration
A. Tsesarskaya, V.V. Tkachev, N. Ilin, G.S. Kraynova and V.S. Plotnikov

Promising Materials of Nonvolatile Memory Based on HfOx and Achievement of Device
Parameters in the TiN/Hf\ sZr( 50,/ TiN/SiO,/Si and TiN/HfxAl,_xOy/Pt/SiO,/Si Test
Structures Obtained on the National Technological Basis

O.M. Orlov

Chapter 3: Photonics and Biophotonics, Plasmonic Effects,
Nanobiotechnology

Strontium Bismuthates Sr,Bi,Os and Sr¢Bi,O,,: Temperature Dependencies of Urbach
Energy and Location of «Urbach Focus»
E.O. Nashchochin, D.S. Shtarev, A.V. Shtareva and A.V. Syuy

Kinetic Dependencies of the Photorefractive Effect in Lithium Niobate Crystals
A.V. Syuy, A.A. Gabain, N.A. Teplyakova, N.V. Sidorov and M.N. Palatnikov

Laser-Printed Self-Organized Bimetallic Nanotextures for Multiwavelength Surface
Enhanced Photoluminescence
D.V. Pavlov and A.A. Kuchmizhak

Non-Invasive Temperature-Feedback SERS with all-Dielectric Resonant Nanostructures
E. Mitsai and A.A. Kuchmizhak

Plant Morphogenesis under Different Light Intensity
Y.N. Kulchin, O.V. Nakonechnaya, 1.V. Gafitskaya, O.V. Grishchenko, T.Y. Epifanova, .Y.
Orlovskaya, Y.N. Zhuravlev and E.P. Subbotin

ZnS:Mn?* Quantum Dots as Efficient Photocatalyst for Organic Dye Decolorization
K.A. Sergeeva, A.A. Sergeev, Y.V. Kuznetsova and S.S. Voznesenskiy

Mapping the Refractive Index of Dielectric Surfaces with Spherical Plasmonic Nanoantenna
S.0. Gurbatov, O.B. Vitrik and A.A. Kuchmizhak

Optical Method for Formation of Nanostructure in Nanosuspension
V.I. Ivanov, V.K. Khe, V.I. Krylov and D.A. Syrnikov

110

116

125

131

137

143

149

156

161

167

172

181

186

191

196

201

207

214

219



Designing of Spiral-Shape Beams to Tailor Chirality of Laser-Printed Nanoneedles
S.A. Syubaev, A.A. Kuchmizhak and A.P. Porfirev

Manganese-Doped Zinc Sulfide Quantum Dots for Methane Detection in Aqueous Media
A.A. Sergeev, K.A. Sergeeva, A.A. Leonov, [.V. Postnova, S.S. Voznesenskiy and Y.N. Kulchin

The Effect of Multispectral Light Emitting Diodes (LEDs) on the Activation of Morphogenic
Processes in Cell Culture of Rice Oryza Sativa |
Y.N. Kulchin, V.N. Zmeeva, E.P. Subbotin and A.A. Kostyanko

Static and Dynamic Sorption of Free Amines on Surface of Carbon Nanotubes Modified
with Nanolayers of Polymer
A.N. Galkina, A.A. Sergeev, A.A. Leonov, R.V. Romashko, J.C. Jiang and D.J. Liaw

SERS of a-C Thin Film on Ag, Au, Ag, 5o-Aug 43 Alloy Nanoparticle Arrays with Normal
Particles Size Distribution Formed by Vacuum Thermal Evaporation
S. Dubkov, A. Trifonov, Y. Shaman, E. Kitsyuk, A. Savitskiy, A. Polokhin and D. Gromov

Hexagonal Phytolithes from Red Alga Tichocarpus crinitus
K.S. Golohvast, V.V. Chaika, A.M. Zakharenko, A.A. Sergievich, [.A. Zemchenko, A.F.
Artemenko and [.V. Seryodkin

Microparticles of Silica (Phytoliths) Found in Cannabis sativa from Khabarovsky Krai
(Russia)

K.S. Golohvast, A.V. Fedorov, A.I. Korobeev, A.l. Kamko, A.S. Smirnov, I.A. Zemchenko, A.A.
Sergievich, A.F. Artemenko, V.V. Chernyshev and V.V. Chaika

Can Plants and Fungi Cure «The Wounds» Using Silicone Gel?
K.S. Golohvast, V.V. Chaika, R.V. Romashko, A.N. Galkina, [.A. Zemchenko, A.A. Sergievich,
A.F. Artemenko, E.M. Bulakh, E.V. Dzubenko and I.V. Seryodkin

Chapter 4: Special Coatings, Functional Materials and Composites

On the Radiation Stability of BaSO, Pigment Modified with SiO, Nanoparticles and
Applied for Spacecraft Thermal Control Coatings

M.M. Mikhailov, V.V. Neshchimenko, S.A. Yuryev, A.V. Grigorevsky, A.A. Lovitskiy and L.S.
Vashchenkov

Thermally Stimulated Transformation of the Surface Nanoarchitecture of Ni-and Cu-
Doped Oxide Coatings on Titanium
V.S. Rudnev, I.V. Lukiyanchuk, M.S. Vasilyeva and A.A. Zvereva

Prospects of Using Lignin Derivatives as Organic Electrode Materials for Lithium Batteries
S.V. Gnedenkov, L.A. Zemnukhova, D.P. Opra, A.A. Sokolov, A.N. Minaev and S.L.
Sinebryukhov

The Iron Distribution and Ferromagnetic Areas in PEOQ Coatings
M.V. Adigamova, V.S. Rudnev, E.S. Sergienko, P.V. Kharitonskii, K.G. Gareev, A.A. Kosterov,
I.V. Lukiyanchuk and V.P. Morozova

Facile Synthesis of a- Fe,O3/Carbon Core-Shell Composite for Lithium Storage and
Conversion

D.P. Opra, S.V. Gnedenkov, S.L. Sinebryukhov, V.G. Kuryavyi, G.A. Zverev, A.A. Sokolov,
A.N. Minaev and V.I. Sergienko

Properties of New Superionic Compounds (NH,)¢LiZr, Hf F,; (n=1, 3)
A.B. Podgorbunsky, T. Antokhina and S.V. Gnedenkov

The Electrolyte Concentration Influence on the Features of Formation Process and
Morphology of the PEO-Coatings on Aluminum Alloy
V.S. Egorkin, L.LE. Vyaliy, N.V. Izotov, S.L. Sinebryukhov and S.V. Gnedenkov

Formation and Electrochemical Properties of the Hydrophobic Composite Coatings on
Aluminum Alloy
V.S. Egorkin, LE. Vyaliy, N.S. Sviridov, A.N. Minaev, S.L. Sinebryukhov and S.V. Gnedenkov

Incorporation of Composite Zirconia-Silica Nanoparticles into PEO-Coatings on
Magnesium Alloys

LM. Imshinetsky, S.V. Gnedenkov, S.L. Sinebryukhov, D.V. Mashtalyar, A.V. Samokhin and
Y.V. Tsvetkov

Ti/TiO,, Au Electrodes Prepared by Plasma Electrolytic Oxidation and Electron Beam
Evaporation

M.S. Vasilyeva, V.S. Rudnev, E.S. Zykova, A.Y. Ustinov, K.A. Sergeeva, A.V. Nepomnyaschiy,
I.V. Lukiyanchuk and G.I. Marinina

224

229

236

244

250

256

262

268

277

283

290

296

301

305

309

315

321

326



3D Structure Revealing of Thin Films by Means of Focal Series
E.V. Pustovalov, A.F. Fedorets, E.B. Modin, V.V. Tkachev and V.S. Plotnikov

Effect of the Surface Morphology of Zinc Oxide Particles on their Radiation Stability
V.V. Neshchimenko, C.D. Li, M.M. Mikhailov and A. Dudin

Protective Coatings Formed by PEO and Fluorine-Containing Compound
K.V. Nadaraia, S.V. Gnedenkov, S.L. Sinebryukhov and D.V. Mashtalyar

Manganese-Containing Nanostructured Oxide Coatings on Titanium Formed by Plasma
Electrolytic Oxidation
M.S. Vasilyeva and V.S. Rudnev

Analysis of the TiO, Nanotubes Structure Ordering in the Correlation-Spectral
Representation
P.L. Titov, S.A. Shchegoleva and N.B. Kondrikov

High-Capacity Derivatives Produced from Hydrolytic Lignin as Electrode Materials for
Energy Storage and Conversion

Y .M. Nikolenko, D.P. Opra, A.K. Tsvetnikov, A.Y. Ustinov, V.G. Kuryavyi, A.A. Sokolov, V.E.

Silant'ev, G.A. Zverev, V.Y. Majorov, S.L. Sinebryukhov and S.V. Gnedenkov

Sol-Gel Synthesis of Novel Siliconorganic Sulfur-Containing Sorption Materials
M.V. Tutov, E.I. Karpova, A.Y. Mironenko, E. Tokar' and A.M. Egorin

Fabrication of Nanostructured Gradient Tungsten-Cobalt Alloy Using Carbon Deficiency
Powder
M. Dvornik and E.A. Mikhailenko

Atomic Ordering and Disordering of Amorphous CoNiP Alloy
E.V. Pustovalov, A.F. Fedorets, V.V. Tkachev and V.S. Plotnikov

Computer Simulation of Plastic Deformation in Tial Alloys in the Presence of Chromium
A.A. Gnidenko

Films of Reduced Graphene Oxide with Percolation Networks of Nanographenes
A.M. Ziatdinov and P.G. Skrylnik

Full-Profile Approximation of the X-Ray Diffractogram for Nanographite Powder
Including y-Band by Taking into Account Radial Dependence of Interatomic Distances
N.S. Saenko and A.M. Ziatdinov

332

338

343

349

353

359

365

370

377

383

388

394



	Table of Contents

