PROCEEDINGS OF SPIE

Saratov Fall Meeting 2006

Laser Physics and Photonics,
Spectroscopy and Molecular
Modeling VII

Vladimir L. Derbov
Leonid A. Melnikov
Lev M. Babkov
Editors

26-29 September 2006
Saratov, Russia

Organized by

Saratov State University (Russia) ¢ Research-Educational Institute of Optics and Biophotonics at SSU (Russia)
Institute of Precision Mechanics and Confrol, RAS (Russia) ¢ Research-Educational Center on Nonlinear Dynamics
and Biophysics of CRDF and Ministry of Education and Science RF (REC-006) (Russia) » Volga Region Center of New
Information Technologies (Russia) * Saratov Railway Clinic Hospital (Russia)

In Cooperation with
Russian Academy of Natural Sciences, Saratov Regional Division * Russian Society for Photobiology ¢ Saratov
Science Center of the Russian Academy of Sciences

Sponsored by

Russian Foundation for Basic Research ¢ U.S. Civilian Research and Development Foundation for the Independent
States of the Former Soviet Union (CRDF) (Russia) ¢ SPIE Russia Chapter ¢ Saratov State University SPIE Student
Chapter (Russia) » Russian Academy of Science e British Degrees in Russia Program, British Council (Russia) » Almus
Ltd. (Russia)

Published by
SPIE—The International Society for Optical Engineering Volume 6537

N\ . .
@ The International Society
for Optical Engineering
Proceedings of SPIE, 0277-786X, v. 6537 '

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



The papersincluded in this volume were part of the fechnical conference cited on the cover and title
page. Papers were selected and subject fo 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 2006: Laser Physics and Photonics, Specfroscopy
and Molecular Modeling VI, edited by Vladimir L. Derbov, Leonid A. Melnikov, Lev M. Babkov,
Proceedings of SPIE Vol. 6537 (SPIE, Bellingham, WA, 2007) Article CID Number.

ISSN 0277-786X
ISBN 9780819466594

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 © 2007, Society of Photo-Optical Instrumentation Engineers

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by SPIE
subject fo 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 0277-786X/07/$18.00.

Printed in the United States of America.

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

SPIE &t
Digital Liorary

SPIEDigitallLibrary.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 assighed to
each article at the fime of the first publication. Utilization of CIDs allows articles to be fully citable as
soon they are published online, and connects the same identifier to 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 fo 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, 0A, 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.



Vii

Contents

Conference Workshop Committee
Infroduction

PLENARY LECTURE

6537 02

Optically pumped alkali lasers (Plenary Paper) [6537-01]
B. V. Zhdanov, T. Ehrenreich, R. J. Knize, Air Force Academy (USA)

NONLINEAR OPTICS

6537 03

6537 04

New method for analysis of temporal dynamics of medium spectrum under the action of
terahertz pulse [6537-02]
V. A. Trofimov, S. A. Varentsova, Lomonosov Moscow State Univ. (Russia)

Influence of the resonant self-action and nonstationary coherent effects on the
characteristics of a frequency-modulated laser beam [6537-03]

V. L. Derbov, V. V. Serov, Saratov State Univ. (Russia); I. L. Plastun, A. V. Trofimov, Saratov
State Technical Univ. (Russia)

MATTER IN STRONG ELECTROMAGNETIC FIELDS

6537 05

6537 06

6537 07

6537 08

Coherent effects in free-bound transitions in hydrogen/antihydrogen atom under the
action of ultra-short strong-field laser pulse [6537-04]
M. V. Ryabining, L. A. Melnikov, Saratov State Univ. (Russia)

Application of Kantorovich method for calculations of a hydrogen atom photoionization in
a strong magnetic field [6537-05]

O. Chuluunbaatar, A. A. Gusev, Joint Institute for Nuclear Research (Russia); V. L. Derboyv,
Saratov State Univ. (Russia); M. S. Kaschieyv, Institute of Mathematics and Informatics
(Bulgaria); V. V. Serov, Saratov State Univ. (Russia); T. V. Tupikova, S. I. Vinitsky, Joint Institute
for Nuclear Research (Russia)

Nonperturbative kinetics of electron-hole excitations in strong electric field [6537-06]
A. V. Friesen, A. V. Prozorkevich, S. A. Smolyansky, Saratov State Univ. (Russia); M. Bonitz,
Christian-Albrechts-Univ. zu Kiel (Germany)

Observable effects caused by vacuum pair creation in the field of high-power optical
lasers [6537-07]

D. B. Blaschke, Univ. of Wroclaw (Poland), Joint Institute for Nuclear Research (Russia), and
Univ. of Rostock (Germany); A. V. Filatov, I. A. Egorova, A. V. Prozorkevich, S. A. Smolyansky,
Saratov State Univ. (Russia)



OPTICAL MICROSTRUCTURED FIBERS AND BAND-GAP STRUCTURES

6537 09 Tunneling of femtosecond pulse in PC band gap [6537-08]
V. A. Trofimov, E. B. Tereshin, Lomonosov Moscow State Univ. (Russia)

6537 OA Mode gain in microstructure optical fibers [6537-09]
A. S. Soloviev, A. . Konyukhov, L. A. Melnikov, S. A. Akishin, Saratov State Univ. (Russia)

6537 0B Waveguiding in photonic crystal fibers and photonic crystal structures [6537-10]
Ju. A. Mazhiring, L. A. Melnikov, Saratov State Univ. (Russia); V. S. Shevandin, Research
Institute for Optical Materials (Russia)

6537 0C Spatial characteristics of radiation of 1D photonic crystal laser [6537-11]
O. N. Kozina, Institute of Radio-Engineering and Electronics (Russia); L. A. Melnikov, Saratov
State Univ. (Russia)

6537 0D Anisotropic photonic crystals and tunable photonic bandgap fibers [6537-12]
I. A. Khromova, L. A. Melnikov, Saratov State Univ. (Russia)
ELECTRODYNAMICS OF LASER OPTICAL SYSTEMS

6537 OE Analysis of the wave diffraction on a polygon dielectric grating placed on a dielectric
substrate, by integral equation method [6537-13]
I. S. Nefedov, Helsinki Univ. of Technology (Finland); A. S. Soloviev, Saratov State Univ.
(Russia)

6537 OF Waves in active and dissipative flat-layered periodic and pseudo-periodic structures
[6537-14]
M. V. Davidovich, J. V. Stephuk, I. V. Shilin, Saratov State Univ. (Russia)

6537 0G Electromagnetic energy density and velocity in media with anomalous positive dispersion
[6537-15]
M. V. Davidovich, Saratov State Univ. (Russia)
QUANTUM OPTICS

6537 OH Analytical solution for entanglement and dissipative dynamics of two identical two-level
atoms in cavity [6537-16]
A. V. Gorokhov, I. E. Sinaisky, Samara State Univ. (Russia)

6537 0l The dynamics of the two two-level atoms with atom dissipation [6537-17]

E. K. Bashkirov, M. S. Rusakova, Samara State Univ. (Russia)

6537 0J The entropy and entangled states in a =-type three-level atom interacting with two-mode

field [6537-18]
E. K. Bashkirov, M. S. Rusakova, Samara State Univ. (Russia)



SPECTROSCOPY AND MOLECULAR MODELING

6537 0K On the possibility of precise calculations of the contribution to the fine energy shifts of
hydrogen-like atoms due to the motion of the nucleus [6537-19]
O. A. Boikova, N. A. Boikova, S. V. Kleshchevskaya, Y. N. Tyukhtyaev, Saratov State Univ.
(Russia)

6537 OL Molecular dynamics of arachidic acid monolayers [6537-20]
E. G. Gluhovskoy, D. N. Bratashov, Saratov State Univ. (Russia)

6537 OM Double ionization of hydrogen molecule by fast electron impact: calculation using exact
wave functions of two-center continuum [6537-21]
V. V. Serov, V. L. Derbov, V. I. Lobanov, Saratov State Univ. (Russia); S. I. Vinitsky, Joint
Institute for Nuclear Research (Russia)

6537 ON Laser excitation of localized wave packets of Rydberg states [6537-22]
N. I. Teper, Saratov State Social and Economical Univ. (Russia); V. L. Derbov, Saratov State
Univ. (Russia)

6537 00 Vibrational spectra and structural-dynamical models of the 2-, 3- and 4-
biphenylmethanoles [6537-23]
L. M. Babkov, Saratov State Univ. (Russia); J. Baran, Institute of Low Temperature and
Structure Research (Poland); N. A. Davydova, Institute of Physics (Ukraine); K. E. Uspenskiy,
Saratov State Univ. (Russia)

6537 OP Near surface layer structure models and IR spectra of the heterogenic bicomponent nano-
systems on the base of titanium dioxide [6537-24]
L. M. Babkov, Saratov State Univ. (Russia); T. V. Bezrodnaya, G. A. Puchkovskaya,
V. V. Shimanovskaya, Institute of Physics (Ukraine); K. E. Uspenskiy, Saratov State Univ.
(Russia)

6537 0Q Laser-stimulated radiative recombination of antihydrogen in a magnetic field in the
presence of Doppler broadening [6537-25]
V. V. Serov, V. L. Derbov, V. |. Lobanov, Saratov State Univ. (Russia); O. Chuluunbaatar,
A. A. Gusev, S. I. Vinitsky, Joint Institute for Nuclear Research (Russia)
ADDITIONAL PAPER FROM SESSION 2: MATTER IN STRONG ELECTROMAGNETIC FIELDS

6537 OR Investigation of radiation characteristics of laser plasma on a surface of metal targets

[6537-26]
B. V. Anikeev, E. V. Khaydukov, V. N. Khramov, A. V. Sevost'yanov, R. Sh. Zatrudina,
Volgograd State Univ. (Russia)

Formal letter writing
S. V. Eremina, O. |. Moskalenko, Saratov State Univ. (Russia)

Author Index






Conference Workshop Committee

Workshop Chairs

Leonid A. Melnikov, Saratov State University (Russia)
Vladimir L. Derbov, Saratov State University (Russia)

Secretary

Andrey l. Konukhov, Saratov State University (Russia)

International Program Committee Chair

Vladimir L. Derbov, Saratov State University (Russia)

International Program Committee

Alexander P. Kuznetsov, Institute of Radio-Engineering (Russia)
Leonid A. Melnikov, Saratov State University (Russia)

Marian Marciniak, National Institute of Telecommunications (Poland)
Alexander P. Nizovisev, Institute of Physics (Belarus)

William A. Beck, MicroSound Systems (USA)

Aleksey M. Zheltikov, Lomonosov Moscow State University (Russia)
Vladimir P. Ryabukho, Saratov State University (Russia)

Alexander V. Gorokhov, Samara State University (Russia)

Yuri V. Popov, Lomonosov Moscow State University (Russia)

Bogos B. Joulakian, University of Metz (France)

Sergue l. Vinitsky, Joint Institute for Nuclear Research (Russia)

vii






Infroduction

This SPIE proceedings volume contains original contributions presented at the
Workshops on Laser Physics and Photonics VI, Spectroscopy and Molecular Modeling
VIl in the framework of International School for Young Scientists and Students on
Optics, Laser Physics, and Biophysics af the Saratov Fall Meeting 2006. The Workshop
and School were held in Saratov, Russia, in September 2006. The main topics of the
Workshop and School included wide spectrum of the modern problems of
fundamental and applied optics and photonics, including frontier research in laser
physics, electrodynamics, photonic crystals, nonlinear optics, spectroscopy, and
quantum optics.

Many of presented and discussed materials were the result of international
collaboration between Russian universities, particularly Saratov State University, in with
international programs such as INTAS, and others, as well as direct scientific and
educational contacts with U.S., European, and Asian universities. The meeting
featured the participation of many young scientists and students from Saratov State
University, Saratov State Technical University, Moscow State University, and other
Russian universities and institutions of the Russian Academy of Science.

These Proceedings include selected oral and poster presentations, divided into the
following subsections:

Nonlinear Optics

Matter in Strong Electromagnetic Fields

Optical Microstructured Fibers and Band-Gap Structures
Electrodynamics of Laser Optical Systems

Quantum Optics

Spectroscopy and Molecular Modeling

Scientific collaboration is not possible without efficient communication. English has
now become an international scientific language. That is why a special session
devoted to English as a communicative tool in the scientific community was included
info the program of the meeting. A selected talk delivered at this session is presented
in the last section of this volume.

We hope that this volume will contribute to the development of optical technologies
and that it will be useful for scientists, engineers, and students.

We would like to thank all authors for their contributions to this volume. We are grateful
to all of the sponsoring organizations and foundations that supported this meeting
very effectively, especially to the Nonlinear Dynamics and Biophysics Research and
Educational Center of Saratov State University, and SPIE Russia Chapter. We also
would like to thank all the organizers of the meeting.

Leonid A. Melnikov
Viadimir L. Derbov
Lev M. Babkov






