PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 15 No. 45

Saratov Fall Meeting 2013

Optical Technologies in Biophysics
and Medicine XV; and Laser Physics
and Photonics XV

Elina A. Genina
Vladimir L. Derbov
Igor Meglinski
Valery V. Tuchin
Editors

24-28 September 2013
Saratov, Russian Federation

Organized by

N.G. Chernyshevsky Saratov State University (Russian Federation) e Institute of Precision Mechanics and Control,
Russian Academy of Sciences (Russian Federation) e Research-Educational Institute of Optics and Biophotonics at
Saratov State University (Russian Federation) e Research-Educational Center of Nonlinear Dynamics & Biophysics of
CRDF and Ministry of Education and Science of RF (REC-006) (Russian Federation) e International Research-
Educational Center of Optical Technologies for Industry and Medicine “Photonics” at Saratov State University
(Russian Federation) e Volga Regional Center of New Information Technologies (Russian Federation) e Saratov State
Medical University (Russian Federation) « University of Oulu (Finland) * SPIE Student Chapter of Sarafov State
University ¢ OSA Student Chapter of Saratov State University

In cooperation with

Academy of Natural Sciences, Saratov Regional Division (Russian Federation) e Russian Society for Photobiology
(Russian Federation) e Saratov Science Center of the Russian Academy of Sciences (Russian Federation)
!(3iopho)’ronics4Life (BP4L) Worldwide Consortium eBiomedical Photonics Committee of Chinese Optical Society
China

Sponsored by

Russian Foundation for Basic Research (Russian Federation) ¢ Russian Academy of Sciences (Russian Federation)
SPE "Nanostructed Glass Technology" Ltd. (Russian Federation) eRussian Technology Platform “The Medicine of the
Future”

Published by
SPIE

Volume 9031

Proceedings of SPIE, 1605-7422, V.9031

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

Saratov Fall Meeting 2013: Optical Technologies in Biophysics and Medicine XV; and Laser Physics and Photonics XV,
edited by Elina A. Genina, Vladimir L. Derbov, Igor Meglinski, Valery V. Tuchin, Proc. of SPIE Vol. 9031, 903101
© 2014 SPIE - CCC code: 1605-7422/14/$18 - doi: 10.1117/12.2057778

Proc. of SPIE Vol. 9031 903101-1



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publisher is not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), "Title of Paper," in Saratov Fall Meeting 2013: Optical Technologies in Biophysics and
Medicine XV; and Laser Physics and Photonics XV, edited by Elina A. Genina, Vladimir L. Derbov,
Igor Meglinski, Valery V. Tuchin, Proceedings of SPIE Vol. 9031 (SPIE, Belingham, WA, 2014) Arficle
CID Number.

ISSN: 1605-7422
ISBN: 9780819499660

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2014, Society of Photo-Opfical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clientfs, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
1605-7422/14/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Liorary

SPIEDigitallibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is
assigned to each article at the time of the first publication. Ufilization of CIDs allows articles to be
fully citable as soon as they are published online, and connects the same identifier fo all online,
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system
in which:
= The first four digits correspond to the SPIE volume number.
» The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID Number appears on each page of the manuscript. The complete citation is used on the
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond to
the last two digits of the six-digit CID Number.

Proc. of SPIE Vol. 9031 903101-2



Contents

iX Conference Committee
xiii Introduction

OPTICAL DIAGNOSTICS

9031 02 To the problem of stiffness-contrast quantification in the correlation-stability approach to
OCT elastography (Invited Paper) [9031-8]
L. A. Matveev, V. Yu. Zaitsev, A. L. Matveyev, G. V. Gelikonov, V. M. Gelikonov, Institute of
Applied Physics (Russian Federation) and Nizhny Novgorod Medical Academy (Russian
Federation)

9031 03 The optical origin of the PPG signal (Invited Paper) [9031-20]
l. Fine, Elfi-Tech Ltd. (Israel)

9031 04 Spatial resolution analysis for time-domain diffuse optical tomography based on a
perturbation model [9031-67]
A. B. Konovalov, V. V. Vlasov, Russian Federal Nuclear Ctr. - Zababakhin Institute of Applied
Physics (Russian Federation)

9031 05 Research and development of a differential laser polarimeter fo measure the glucose
concentration in turbid media [9031-18]
G. A. Cherevatenko, E. T. Aksenov, St. Petersburg State Polytechnical Univ. (Russian
Federation)

9031 06 Demonstration of skull bones mobility using optical methods: practical importance in
medicine [9031-21]
A. V. Zakharov, Noospheric Health Cir. (Russian Federation); V. R. Okushko, Shevchenko
State Univ. of Pridnestrovie (Moldova); S. A. Vturin, Space Research Institute (Russian
Federation); V. V. Moseychuk, Noospheric Health Cir. (Russian Federation); A. A. Pefrov,
Avroraclinic (Russian Federation); D. E. Suetenkov, Saratov State Medical Univ. (Russian
Federation)

9031 07 In-vivo study of blood flow in capillaries using uPIV method [9031-40]
M. A. Kurochkin, I. V. Fedosov, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);
V. V. Tuchin, N.G. Chernyshevsky Saratov State Univ. (Russian Federation), Institute of
Precise Mechanics and Control (Russian Federation), and Univ. of Oulu (Finland)

9031 08 Skin blood flow as the first time derivative of the temperature: spectral approach to the

blood flow estimation in hands [9031-69]
A. A. Sagaidachnyi, D. A. Usanov, A. V. Skripal, A. V. Fomin, N.G. Chernyshevsky Saratov
State Univ. (Russian Federation)

Proc. of SPIE Vol. 9031 903101-3



9031 09

Study of grows of spontaneous malignant tumors using LASCA microscopy [9031-66]

A. Golova, V. Laskavy, Saratov Scientific and Research Veterinary Institute (Russian
Federation); O. Ulianova, Saratov State Agrarian Univ. (Russian Federation), Saratov
Scientific and Research Veterinary Institute (Russian Federation), and N.G. Chernyshevsky
Saratov State Univ. (Russian Federation); T. Polyanina, N. Bogoutdinov, Saratov Scientific
and Research Veterinary Institute (Russian Federation); V. Feodorova, Saratov Scientific
and Research Veterinary Institute (Russian Federation) and Saratov State Agrarian Univ.
(Russian Federation); S. Ulyanov, N.G. Chernyshevsky Saratov State Univ. (Russian
Federation)

TISSUE OPTICAL CLEARING IN MEDICAL DIAGNOSTICS

9031 0A

9031 0B

9031 0C

9031 0D

Optical tweezers-assisted measurements of elastic light scattering (Invited Paper) [9031-31]
M. Kinnunen, J. Tuorila, T. Haapalainen, Univ. of Oulu (Finland); A. Karmenyan, National
Yang-Ming Univ. (Taiwan); V. Tuchin, Univ. of Oulu (Finland) and N.G. Chernyshevsky
Saratov State Univ. (Russian Federation); R. Myllyl&, Univ. of Oulu (Finland)

Simple numerical model of OCT signal evolution due to the diffusion of an optical clearing
agent [?031-12]

N. A. Trunina, V. L. Derbov, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);
V. V. Tuchin, N.G. Chernyshevsky Saratov State Univ. (Russian Federation), Institute of
Precise Mechanics and Control (Russian Federation), and Univ. of Oulu (Finland)

Optical clearing of human skin for the enhancement of optical imaging of proximal
interphalangeal joints [7031-9]

E. A. Kolesnikova, A. S. Kolesnikov, N.G. Chernyshevsky Saratov State Univ. (Russian
Federation); U. Zabarylo, O. Minet, Charité — UniversitGtsmedizin Berlin (Germany);

E. A. Genina, A. N. Bashkatov, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);
V. V. Tuchin, N.G. Chernyshevsky Saratov State Univ. (Russian Federation), Institute of
Precise Mechanics and Control (Russian Federation), and Univ. of Oulu (Finland)

In-vitro terahertz spectroscopy of rat skin under the action of dehydrating agents [9031-43]
A. S. Kolesnikov, E. A. Kolesnikova, D. K. Tuchina, A. G. Terentyuk, N.G. Chernyshevsky
Saratov State Univ. (Russian Federation); M. Nazarov, Institute of Laser and Information
Technologies (Russian Federation); A. A. Skaptsov, N.G. Chernyshevsky Saratov State Univ.
(Russian Federation); A. P. Shkurinov, Lomonosov Moscow State Univ. (Russian Federation);
V. V. Tuchin, N.G. Chernyshevsky Saratov State Univ. (Russian Federation), Univ. of Oulu
(Finland), and Institute of Precise Mechanics and Conftrol (Russian Federation)

TISSUE OPTICS

9031 OE

Optical properties of parietal peritoneum in the spectral range 350-2500 nm [?031-46]
M. D. Kozintseva, A. N. Bashkatov, V. |. Kochubey, E. A. Genina, N.G. Chernyshevsky
Saratov State Univ. (Russian Federation); S. Yu. Gorodkov, Saratov State Medical Univ.
(Russian Federation); D. A. Morozov, Moscow State Scientific-Research Institute of
Pediatrics and Childrens Surgery (Russian Federation); V. V. Tuchin, N.G. Chernyshevsky
Saratov State Univ. (Russian Federation)

Proc. of SPIE Vol. 9031 903101-4



PHOTODYNAMIC METHODS IN BIOLOGY AND MEDICINE

9031 OF Assessment of neuroglial relationships under photodynamic treatment using fluorescent
visualization of giant axons in crayfish ventral nerve cord [9031-5]
E. Duz, M. S. Kolosov, Southern Federal Univ. (Russian Federation)
9031 0G The impact of laser radiation on the photodissociation of carboxyhemoglobin in blood
[2031-30]
S. A. Mamilov, S. S. Esman, D. V. Veligodski, Institute of Applied Problems of Physics and
Biophysics (Ukraine); M. M. Asimov, Institute of Physics (Belarus); E. G. Borisova,
A. |. Gisbrecht, Institute of Electronics (Bulgaria)
NANOBIOTECHNOLOGY
9031 OH Nanostructure of biocompatible titania/hydroxyapatite coatings [7031-1]
A. A. Fomin, I. V. Rodionov, A. B. Steinhauer, M. A. Fomina, N. V. Petrova,
A. M. Zakharevich, A. A. Skaptsov, A. N. Gribov, V. S. Atkin, N.G. Chernyshevsky Saratov
State Univ. (Russian Federation)

9031 0l Mechanical properties of adhesive system with a silver nanoparticulate filler: an
experimental study [9031-58]

N. O. Bessudnova, D. I. Bilenko, S. B. Venig, O. A. Shlyapnikova, N.G. Chernyshevsky Saratov
State Univ. (Russian Federation)
9031 0J A comparative evaluation of mechanical properties of nanofibrous materials [7031-62]
G. P. Lyubun, N. O. Bessudnova, N.G. Chernyshevsky Saratov State Univ. (Russian
Federation)
9031 0K Quenching of the luminescence of nanomarkers bound to proteins by heavy metals
[2031-53]
J. Konyukhova, N.G. Chernyshevsky Saratov State Univ. (Russian Federation); A. Melnikov,
G. Melnikov, E. Naumova, Yu. A. Gagarin Saratov State Technical Univ. (Russian
Federation); A. Skaptsov, E. Volkova, V. Kochubey, N.G. Chernyshevsky Saratov State Univ.
(Russian Federation)
9031 0L InCdS nanoparticles as nanobiosensors to determine denaturation of tissue [9031-65]
J. Konyukhova, A. Skaptsov, E. Volkova, V. Galushka, V. Kochubey, N.G. Chernyshevsky
Saratov State Univ. (Russian Federation)

9031 OM Microscopic mechanism of the laser induced fluorescence from the biomolecules coupled
on the surface of the core/shell quantum dots [9031-24]
L. Xu, Y. Wen, X. Feng, J. Duan, Yunnan Normal Univ. (China); L. Yin, Kaiyuan First
Secondary School (China); Y. Jiang, Yunnan Medical Univ. (China)

9031 ON The quantum theory analysis of electrical and thermal effects at core/shell quantum dots

and laser interactions [9031-22]

Y. Wen, L. Xu, X. Feng, J. Duan, Yunnan Normal Univ. (China); M. Ye, First Secondary School,
Kunming (China); L. Yin, Kaiyuan First Secondary School (China); Y. Jiang, Yunnan Medical
Univ. (China)

Proc. of SPIE Vol. 9031 903101-5



vi

NANOMEDICINE

9031 00

9031 OP

92031 0Q

9031 OR

Evaluation of lipid peroxidation activity at infravenous administration of gold nanorods in
rats with simulated diabetes and transplanted liver cancer [9031-2]

A. B. Bucharskaya, N. I. Dikht, G. A. Afanasyeva, G. S. Terentyuk, G. N. Maslyakova,

N. V. Zaraeva, Saratov State Medical Univ. (Russian Federation); N. G. Khlebtsov,

B. N. Khlebtsov, Institute of Biochemistry and Physiology of Plants and Microorganisms
(Russian Federation)

The reversibility of morphological changes in the mesenteric lymph nodes after peroral
administration of gold nanoparticles [9031-3]

O. V. Zlobina, S. S. Pakhomy, A. B. Bucharskaya, I. O. Bugaeva, G. N. Maslyakova, Saratov
State Medical Univ. (Russian Federation); N. G. Khlebtsov, B. N. Khlebtsov, V. A. Bogatyrev,
Institute of Biochemistry and Physiology of Plants and Microorganisms (Russian Federation)

SEM evaluation of nanoparticulate silver penetration into dentine collagen matrix [?7031-59]
N. O. Bessudnova, D. I. Bilenko, S. B. Venig, N.G. Chernyshevsky Saratov State Univ. (Russian
Federation)

Microscopic mechanism analysis on damping and undamping effect of laser-biomolecule
interaction and its application in medical research [9031-23]

J. Duan, Y. Wen, L. Xu, X. Feng, Yunnan Normal Univ. (China); M. Ye, First Secondary School,
Kunming (China); L. Yin, Kaiyuan First Secondary School (China); Y. Jiang, Yunnan Medical

Univ. (China)

OPTICAL METHODS IN ECOLOGY

9031 0S

2031 0T

Fluorescence intensities ratio F685/F740 for maple leaves during seasonal color changes
and with fungal infection [9031-7]
A. V. Kharcheva, Lomonosov Moscow State Univ. (Russian Federation)

The study of coastal meromictic water basins in the Kandalaksha Gulf of the White Sea by
spectral and physicochemical methods [9031-51]

A. V. Kharcheva, A. V. Meschankin, I. |. Lyalin, E. D. Krasnova, Lomonosov Moscow State
Univ. (Russian Federation); D. A. Voronov, Institute for Information Transmission Problems
(Russian Federation); S. V. Patsaeva, Lomonosov Moscow State Univ. (Russian Federation)

MOLECULAR BIOPHOTONICS

9031 0U

9031 0V

Modeling of the structure and IR spectrum of methyl-B-D-glucopyranoside by the density
functional method [9031-29]

L. M. Babkov, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);

M. V. Korolevich, Belarussian State Agrotechnical Univ. (Belarus); E. A. Moisejkina, N.G.
Chernyshevsky Saratov State Univ. (Russian Federation)

Modeling of 2,3-di-O-nitro-methyl-B-D-glucopyranoside taking into account the H-
bonding using DFT method and interpretation of the IR spectrum of the sample [9031-48]
L. M. Babkov, I. V. Ivlieva, Saratov State Univ. (Russian Federation); M. V. Korolevich,
Belarussian State Agrotechnical Univ. (Russian Federation)

Proc. of SPIE Vol. 9031 903101-6



NONLINEAR AND COHERENT OPTICS

9031 OW

2031 OX

9031 0Y

9031 0z

Peculiarities of the outside influences on all-optical poling [9031-10]
V. A. Smirnov, L. |. Vostrikova, A.V. Rzhanov Institute of Semiconductor Physics (Russian
Federation)

Transverse dynamics and boundary conditions of resonance self-action in frequency-
modulated cw laser beams [9031-17]

[. L. Plastun, A. N. Bokarev, Yu. A. Gagarin Saratov State Technical Univ. (Russian
Federation)

Photo-refractive Bragg gratings in center-symmeitrical materials [9031-14]
V. A. Smirnov, L. I. Vostrikova, A.V. Rzhanov Institute of Semiconductor Physics (Russian
Federation)

Parametrical down-conversion process on all-optical poling [9031-15]

V. A. Smirnov, L. I. Vostrikova, A.V. Rzhanov Institute of Semiconductor Physics (Russian
Federation)

QUANTUM OPTICS AND ENTANGLED STATES

903110

9031 11

9031 12

Entanglement of two flux qubits interacting with thermal field [7031-27]
E. K. Bashkirov, M. S. Mastyugin, Samara Stafe Univ. (Russian Federation)

Dynamics of atomic entanglement induced by field [7031-28]
E. K. Bashkirov, M. S. Mastyugin, Samara State Univ. (Russian Federation)

Dynamics of two-atom two-photon Tavis-Cummings model with intensity-dependent

coupling [9031-34]
E. K. Bashkirov, S. V. Volkova, Samara State Univ. (Russian Federation)

OPTICAL FIBERS AND PHOTONIC CRYSTALS

9031 13

9031 14

9031 15

9031 16

Generation of THz radiation based on Raman effect in photonic crystal fiber [9031-16]

Yu. A. Mazhiring, L. A. Kochkurov, Yu. A. Gagarin Saratov State Technical Univ. (Russian
Federation); A. I. Konukhov, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);
L. A. Melnikov, Yu. A. Gagarin Saratov State Technical Univ. (Russian Federation)

Gaussian pulse-shape approximation in Raman ampilification in optical fibers [2031-37]
L. A. Melnikov, Y. A. Mazhirina, E. I. Romanova, Yu. A. Gagarin Saratov State Technical Univ.
(Russian Federation)

Space-time dispersion and waveguide properties of 2D periodic metallic rod photonic
crystals [9031-61]

M. V. Davidovich, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);

I.S. Nefedov, Aalto Univ. (Finland)

Dynamical model of Raman fiber lasers [7031-38]
L. A. Melnikov, Y. A. Mazhirina, Yu. A. Gagarin Saratov State Technical Univ. (Russian
Federation)

vii

Proc. of SPIE Vol. 9031 903101-7



9031 17 Optical characteristics of the metal-wire dielectric periodic structure: hyperbolic
eigenwaves [9031-39]
L. A. Melnikov, Yu. A. Gagarin Saratov State Technical Univ. (Russian Federation);
O. N. Kozina, Kotel'nikov Institute of Radio-Engineering and Electronics (Russian Federation);
A. S. Zotkina, Yu. A. Gagarin Saratov State Technical Univ. (Russian Federation);
I.S. Nefedov, Aalto Univ. (Finland)

9031 18 Rogue wave generation assisted by dispersion oscillating fiber [9031-4]

M. A. Dorokhova, Yu. A. Gagarin Saratov State Technical Univ. (Russian Federation);
A. l. Konyukhov, N.G. Chernyshevsky Saratov State Univ. (Russian Federation)

NEAR-FIELD PHOTONICS AND MICROSCOPY

9031 19 Numerical focusing in digital holographic microscopy with partially spatially coherent
illumination in fransmission [27031-68]
A. A. Grebenyuk, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);
V. P. Ryabukho, N.G. Chernyshevsky Saratov State Univ. (Russian Federation) and Institute
of Precision Mechanics and Control (Russian Federation)

9031 1A Near-field diffraction of laser light by dieleciric corner step [9031-33]
S. Stafeev, V. Kotlyar, A. Kovalev, Image Processing Systems Institute (Russian Federation)

PHOTONICS OF COMPOSITE MOLECULAR SYSTEMS AND LIQUID CRYSTALS

9031 1B Electrically induced circular dichroism of multi-domain layers of a long-pitch cholesteric
liquid crystal [9031-52]
D. D. Yakovlev, M. M. Sherman, D. A. Yakovlev, N.G. Chernyshevsky Saratov State Univ.
(Russian Federation)

9031 1C Characterization of and correcting for imperfections of compound zero-order waveplates
for spectral polarization measurements [9031-64]
D. D. Yakovlev, N.G. Chernyshevsky Saratov State Univ. (Russian Federation)

9031 1D Models of quantum tunneling of a diatomic molecule affected by laser pulses through
repulsive barriers [7031-70]
S. Vinitsky, A. Gusev, O. Chuluunbaatar, L. L. Hai, Joint Institute for Nuclear Research
(Russian Federation); V. Derbov, N.G. Chernyshevsky Saratov State Univ. (Russian
Federation); P. M. Krassovitskiy, Institute of Nuclear Physics (Kazakhstan)

9031 1E Models of two-electron composite quantum systems [9031-13]
S. Vinitsky, A. Gusev, O. Chuluunbaatar, Joint Institute for Nuclear Research (Russian
Federation); V. Derbov, N.G. Chernyshevsky Saratov State Univ. (Russian Federation);

A. Klombotskaya, Saratov State Techincal Univ. (Russian Federation); A. Gézdz, Univ. of
Maria Curie-Sktodowska (Poland)

Author Index

viii

Proc. of SPIE Vol. 9031 903101-8



Conference Committee

Conference Chairs

Elina A. Genina, N.G. Chernyshevsky Saratov State University
(Russian Federation)

Igor Meglinski, University of Otago (New Zealand)

Valery V. Tuchin, N.G. Chernyshevsky Saratov State University
(Russian Federation), Institute of Precision Mechanics and Control
(Russian Federation), and University of Oulu (Finland)

Vladimir L. Derbov, N.G. Chernyshevsky Saratov State University
(Russian Federation)

Program Committee

Victor N. Bagratashvili, Institute of Laser and Information Technologies
(Russian Federation)

Alexey N. Bashkatov, N.G. Chernyshevsky Saratov State University
(Russian Federation)

Wei Chen, University of Central Oklahoma (United States)

Kishan Dholakia, University of St. Andrews (United Kingdom)

Paul M.W. French, Imperial College of Science, Technology and
Medicine (United Kingdom)

James G. Fujimoto, Massachusetts Institute of Technology
(United States)

Steven L. Jacques, Oregon Medical Laser Center (United States)

Sean J. Kirkpatrick, Michigan Technological University (United States)

Kirill V. Larin, University of Houston (United States) and N.G.
Chernyshevsky Saratov State University (Russian Federation)

Jirgen M. Lademann, Charité Universitatsmedizin Berlin (Germany)

Martin Leahy, National University of Ireland, Galway and RCSI (Ireland)

Qingming Luo, Huazhong University of Science and Technology
(China)

Risto Myllyla, University of Oulu (Finland)

Juergen Popp, Institute of Photonic Technology, Jena (Germany)

Alexander V. Priezzhev, Lomonosov Moscow State University
(Russian Federation)

Lihong Wang, Washington University in St. Louis (United States)

Ruikang K. Wang, University of Washington (United States)

Dan Zhu, Huazhong University of Science and Technology (China)

Alexander P. Kuznetsov, Saratov Division of Institute of Radio-
Engineering (Russian Federation)

Leonid A. Melnikov, Yu. A. Gagarin Saratov State Technical University
(Russian Federation)

Proc. of SPIE Vol. 9031 903101-9



Marian Marciniak, Natfional Institute of Telecommunications (Poland)

Alexander P. Nizovtsev, Institute of Physics of NASB (Belarus)

Aleksey M. Zheltikov, Lomonosov Moscow State University
(Russian Federation)

Vladimir P. Ryabukho, N.G. Chernyshevsky Saratov State University
(Russian Federation) and Institute of Precision Mechanics and
Control (Russian Federation)

Alexander V. Gorokhov, Samara State University (Russian Federation)

Yuri V. Popov, Lomonosov Moscow State University
(Russian Federation)

Bogos B. Joulakian, Université de Lorraine (France)

Sergue l. Vinitsky, Joint Institute for Nuclear Research, Dubna
(Russian Federation)

Session Chairs

1 Plenary Session |
Valery V. Tuchin, N.G. Chernyshevsky Saratov State University
(Russian Federation), Institute of Precision Mechanics and Control
(Russian Federation), and University of Oulu (Finland)

2  Plenary Session Il
Martin Wolf, University Hospital Zurich (Switzerland)

3 Plenary Session Il
Kirill Larin, University of Houston (United States)

4 Plenary Session Internet Biophotonics
Valery V. Tuchin, N.G. Chernyshevsky Saratov State University
(Russian Federation), Institute of Precision Mechanics and Control
(Russian Federation), and University of Oulu (Finland)

5 Invited Lecture Session Biophysics |
Alexander V. Priezzhev, Moscow State University (Russian Federation)

6 Oral Session Biophysics |I
Sergey N. Vainshtein, University of Oulu (Finland)

7 Oral Session Biophysics |l
Igor Meglinski, University of Otago (New Zealand)

8 Oral Session Biophysics IV

Ivan Fedosov, N.G. Chernyshevsky Saratov State University
(Russian Federation)

Proc. of SPIE Vol. 9031 903101-10



10

Oral Session Laser Physics and Photonics
Vladimir L. Derbov, N.G. Chernyshevsky Saratov State University
(Russian Federation)

Joint Poster Session and Internet Discussion

Dmitry Agafonov, N.G. Chernyshevsky Saratov State University
(Russian Federation)

Ivan V. Fedosov, N.G. Chernyshevsky Saratov State University
(Russian Federation)

Proc. of SPIE Vol. 9031 903101-11

Xi



Proc. of SPIE Vol. 9031 903101-12



Infroduction

The 1st International Symposium on Optics and Biophotonics (Saratov Fall Meeting
(SFM-13)) was held 24-28 September 2013 in Saratov, Russia, with over 500
participants from Russia, USA, Canada, Europe, Africa, Asia, and Pacific Ocean
countries. The symposium covered a wide range of modern problems of
fundamental and applied optics, laser physics, photonics, and biomedical opfics.

In the framework of the Symposium, the following Conferences were organized:
- Opgptical Technologies in Biophysics and Medicine XV
Elina A. Genina, Igor Meglinski, and Valery V. Tuchin, Chairs
- Laser Physics and Photonics XV
Viadimir L. Derbov, Chair
- Spectroscopy and Molecular Modeling XIV
Valentin I. Berezin, Lev M. Babkov, and Michael D. Elkin, Chairs
- Nanobiophotonics IX
Nikolai G. Khlebtsov, Chair
- Nonlinear Dynamics and Computational Biophysics IV
Vadim S. Anishchenko, Chair
- Internet Biophotonics VI
Alexey N. Bashkatov and Valery V. Tuchin, Chairs
- Microscopic and Low-Coherence Methods in Biomedical and
NonBiomedical Applications VI
Kirill Larin, Chair
- Low-dimensional structures llI
Olga Glukhova, Chair.

The main focus was on the discussion of fundamentals and general approaches of
description of coherent, low-coherent, polarized, spafially and ftemporally
modulated light interactions with inhomogeneous absorbing media, photonic
crystals, optical biopsy, fissue phantoms, and various types of tissues' properties
both in vitro and in vivo. Such effects as static and dynamic light scattering,
Doppler, photoacoustic and photothermal interactions, mechanical stress,
photodynamic effect, etc. were considered. On this basis, the variety of laser and
optical technologies for medical diagnostics, therapy, surgery, and light dosimetry,
as well as for spectroscopy of random and ordered media were presented. New
fundamental phenomena in quantum optics together with novel laser and fiber
optic technologies were presented, as well as photonics of micro- and
nanostructures.

SFM-13 was organized as the morning plenary sessions, afternoon lecture and oral
sessions, evening poster presentations, and internet discussion. Plenary lectures
were presented by leading experts in different fields of science and listened with a
great interest and discussed by audience. Original oral reports and posters were
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presented by junior scientists under supervising of leaders of well-known scientific
groups.

Plenary and Invited lectures, oral and poster presentations covered a wide area of
tissue opfics, spectroscopy and imaging, controlling of optical properties of tissues,
as well as biophysical and photo-chemical aspects of photo and laser therapy.

The traditional specific feature of the Saratov Fall Meetings is the Internet Session
and one-day online discussion. In 2013, this session has included two plenary
lectures, 10 invited lectures and 27 internet reports.

The abstracts by the participants from USA, Russia, United Kingdom, Germany,
Portugal, Finland, Estonia, Israel, New Zealand, etc., located at the meeting
website: http://sfm.eventry.org/symposium2013/internet, were available during
the meeting and will be available for a whole year until the next meeting.

A great number of the materials presented are the result of collaboration between
research groups from different countries supported by international scientific
programs such as PHOTONICSALIFE, TEKES, SCOPUS, Chinese Optical Society, and
others.

This volume includes papers presented at the Conferences on Optical
Technologies in Biophysics and Medicine XV and Laser Physics and Photonics XV.
The editors thank all of the authors for their contributions to SFM-13, especially to
internet lecturers for their exciting presentations.

The organizers of SFM-13 are grateful to all the sponsoring organizations and
programs that efficiently supported this meeting, especially to: SPIE, The Optical
Society (OSA); Russian Foundation for Basic Research; Russian Academy of
Sciences; PHOTONICSALIFE of FP7-ICT-2007-2 (No. 224014, 2008-2013); SPE
"Nanostructed Glass Technology" Ltd. (Russia), and Russian Technology Platform
“The Medicine of the Future.”
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Igor Meglinski
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