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Brief history of the Chair of General Physics and Wave Processes and the International Laser Center of Moscow State University

The Chair of General Physics and Wave Processes (GPWP), in its present form, exists since 1978, when it was formed as a result of re-organization of two chairs in Radio Physics Division at the Physics Department of Moscow State University: the Chair of Wave Processes and the Chair of General Physics for the Mechanics and Mathematics Department.

The Chair of General Physics for the Mechanics and Mathematics Department was created in 1955. Until 1974, this chair was headed by Professor Sergei Pavlovich Strelkov (1905 ‑ 1974), the well-known scientist and lecturer, the founder of the scientific school of physics of vibrations in  distributed systems. Professor Strelkov was the author of several monographs and textbooks, including the classical university textbook “Mechanics.” The pedagogical activity of this chair was based on teaching​ physics at the Mechanics and Mathematics Department and later also at the Department of Computing Mathematics and Cybernetics. The research activity was mainly focused on the physics of vibrational processes, statistical physics and thermo​dynamics, as well as statistical radio physics and mathematical biophysics.

The Chair of Wave Processes was created in 1965 by Rem Viktorovich Khokhlov (1926 – 1977) and Sergei Aleksandrovich Akhmanov (1929 – 1991), prominent professors of Moscow State University and pioneers of nonlinear optics. Professors Khokhlov and Akhmanov were the authors of fundamental theoretical and experimental studies in this new area of physics. They were the first  to propose and theoretically substantiate the concept of parametric oscillators and amplifiers (1962). In 1964, they published the first monograph in nonlinear optics entitled “The Problems of Nonlinear Optics.” For their outstanding, worldwide-recognized contribution to the development of nonlinear optics, R.V. Khokhlov and S.A. Akhmanov were awarded the Lomonosov (1964) and Lenin (1970) Prizes.

The method for the simplification of wave equations, developed by R.V. Khokhlov in 1960 – 1961, has opened a new phase in the development of the physics of wave processes. He was the author of several pioneering proposals in selective laser photochemistry, creation of gamma lasers, and thermonuclear isotope synthesis. For his fundamental research in nonlinear acoustics, R.V. Khokhlov was awarded the State Prize. In 1966, R.V. Khokhlov was elected the correspondent member and in 1974, the member of the USSR Academy of Sciences. R.V. Khokhlov’s duties included such high positions as the Rector of Moscow State University (1973 – 1977), Vice-President of the USSR Academy of Sciences, and Vice-President of the International Association of Universities.

S.A. Akhmanov’s name is linked to the pioneering research in statistical nonlinear optics, nonstationary optical phenomena, the physics of femtosecond pulses, nonlinear spectroscopy, and many others.

In 1962, R.V. Khokhlov and S.A. Akhmanov founded the first Soviet laboratory of nonlinear optics – the area of physics which was just born then (1961). This laboratory was open as a part of the Physics Department of Moscow State University. Very soon, prominent results obtained in the theory of nonlinear interactions of electromagnetic waves and pioneering experiments on nonlinear laser frequency conversion brought a worldwide recognition to this lab. As a logical continuation of this activity, the Chair of Wave Processes was organized on the basis of this laboratory in 1965. Headed by Professor R.V. Khokhlov, this chair became one of the leading centers of research in nonlinear optics, nonlinear acoustics, laser physics, and nonlinear spectroscopy, as well as the center for the education of highly qualified experts in these areas of research.

In 1974, Professor S.A. Akhmanov left the Chair of Wave Processes, along with a group of researchers and lecturers, to become the Head of the Chair of General Physics for the Mechanics and Mathematics Department. This time witnessed the renewal and the expansion of the research conducted at this chair, with the main emphasis being shifted toward nonlinear optics, laser physics, applications of lasers in biophysics, etc. At the moment of re-organization in 1978, these two chairs – the Chair of Wave Processes and the Chair of General Physics for the Mechanics and Mathematics Department – were closely linked, with the considerable part of the staff of both chairs being formed by the followers of the Khokhlov–Akhmanov scientific school.

The necessity of re-organizing these chairs was caused by the tragic death of R.V. Khokhlov in August of 1977 (in a mountain-climbing accident). In 1978, Professor S.A. Akhmanov took over as the Head of the united Chair of General Physics and Wave Processes and held this position until his untimely passing in 1991. The GPWP Chair became one of the largest chairs at Physics Department during that period of time. A group of scientists from the former Chair of General Processes formed a new chair in the Radio Physics Division – the Chair of Quantum Radio Physics (presently the Chair of Quantum Electronics). Both of these chairs are now located in the Building of Nonlinear Optics, which was constructed in 1980 in accordance with R.V. Khokhlov plans.

In 1992 – 1998, the GPWP Chair was headed by Professor Nikolai Ivanovich Koroteev (1947 – 1998), the follower of S.A. Akhmanov, Lomonosov Prize Winner, a prominent expert in nonlinear spectroscopy and the action of high-intensity laser radiation on matter. Professor N.I. Koroteev guided the chair through difficult times of changing epochs in this country, contributing greatly to the development of scientific ideas of R.V. Khokhlov and S.A. Akhmanov, initiating many research projects in new areas of nonlinear optics and spectroscopy, and increasing the research and teaching potential of the GPWP Chair, in fact, building the GPWP Chair in its present-day form. Holding simultaneously the position of a Vice-Rector of Moscow State University, N.I. Koroteev promoted international relations and gave a new impulse to the international cooperation of the GPWP Chair and Moscow University.

Since 1999, the GPWP Chair is headed by Professor V.A. Makarov.

Diversified teaching activities of the GPWP Chair are supplemented by intense research. In particular, the involvement in original research is one of the main principles of student education here.

The GPWP Chair is tightly integrated with the International Education and Research Laser Center (ILC) of Moscow State University. The organization of this center was initiated by S.A. Akhmanov. Professor N.I. Koroteev was the first ILC director, holding this post and remaining the main driving force behind all the ILC activities until his tragic death in 1998. In 1998 – 2000, the ILC was headed by Professor V.V. Shuvalov. In 2000, Professor V.A. Makarov took over as the ILC director.

Organizationally and structurally, the ILC is a division of Moscow State University. The activity of this center is based on the international cooperation in research. Experts and lecturers from Russian and abroad are involved in the ILC teaching activities and organization of scientific meetings and conferences.

The international, interinstitution, and interdepartment activities of the ILC are mainly aimed at coordinating large-scale programs and projects predominantly of interdisciplinary character in laser physics, chemistry, biology, medicine, and laser technologies, as well as coherent and nonlinear optics and their applications. Cooperation in these areas within Moscow University mainly involves the chairs of Physics Department, the Chair of Laser Chemistry of Chemistry Department (including the Laboratory of Laser Diagnostics, the Laboratory of Laser Spectroscopy, and the Laboratory of Laser Synthesis), and the Department of Basic Medicine (the specialized course “Laser Biomedicine and Biomedical Optics” has been developed and now being delivered to the students of this department).

In 1990, Professor S.A. Akhmanov initiated the organization of the Laser Graduate School. The sessions of this school are now being organized annually, and they include lecture courses on the most urgent problems of laser physics. Top scientists from leading research centers all over the world are delivering lectures during these sessions for students, post-graduate students, and young researchers of the GPWP Chair, the ILC, and other universities, institutes, and research centers in Russian and other countries. The 2001 Laser Graduate School Session was held on June 27 – 30, 2001, and was dedicated to the 75th anniversary of R.V. Khokhlov.

More than 30 monographs, as well as numerous textbooks were written by the researchers and lecturers working at the GPWP Chair. In particular, textbooks on physics written by B.B. Bukhovtsev and G.Ya. Myakishev, Associate Professors of the GPWP Chair, have long been used as basis school textbooks in our country and have been published in several European countries. In 1998, the Russian edition of the “Physical Optics” textbook by S.A. Akhmanov and S.Yu. Nikitin, originally published in the UK (Oxford, 1997), has seen the light of day.

Since 1965, the Chair of Wave Processes and then the GPWP Chair along with the ILC (starting with the year of its foundation in 1990) have been the basis institutions for the organization of International Conferences on Coherent and Nonlinear Optics (ICONO), International Conferences on Laser Applications in Life Sciences (LALS), and several other worldwide-recognized large-scale international conferences, symposia, and workshops.

Starting with 1997, the GPWP Chair is an associate member of the “Basic Optics and Spectroscopy” Education and Research Center, founded within the framework of the Federal Program of Science and Education Integration. Several leading research and education centers in Russia and CIS are among permanent partners of the GPWP Chair and the ILC. These institutions and centers include the Institute of Laser Physics, Siberian Division, Russian Academy of Sciences; Russian Center of Laser Physics, St. Petersburg University; Institute of Advanced Laser and Information Technologies, Russian Academy of Sciences; General Physics Institute, Russian Academy of Sciences; P.N. Lebedev Physical Institute, Russian Academy of Sciences; Center of Photochemistry, Russian Academy of Sciences; N.G. Chernyshevsky Saratov State University; Institute of Physics and Institute of Molecular and Atomic Physics, National Academy of Sciences of Belarus. Many leading universities and research centers in various countries are also among the long-term partners of the GPWP Chair and the ILC. Those include Princeton University, Lawrence Livermore National Laboratory, Dayton University, Pennsylvania University, US Army Research Laboratory, SINEMED Inc. (USA); Essen, Würzburg, Berlin, and Bonn Universities, as well as Max Planck Institute for Quantum Optics and Berlin Center for Laser Medicine (Germany); International Laser Center in Bratislava and Comensky University (Slovak Republic); Palermo, Pisa, Milan, Bari, and Turin Universities, “La Sapienza” University in Rome, ENEA and IROE Research Centers, Istituto Nazionale di Ottica, and the International Center for Theoretical Physics in Trieste (Italy); Toronto University and Laval University (Canada); Universities of Bath and Southampton and Imperial College (UK); Bordeaux and Dunkerque Universities (France); Waseda University and the National Laboratory of Mechanics (Japan); Yonsay University (Republic of Korea); University of Twente (the Netherlands); and many others.

The following prominent scientists and outstanding personalities were with the GPWP Chair in the previous years:

· Professor R.L. Stratonovich (1931 – 1997), the worldwide-recognized scientist, Lomonosov and State Prize winner, the founder of statistical radio physics and quantum theory of information, the author of pioneering works on nonequilibrium thermodynamics, who developed stochastic methods in classical and quantum statistical physics and the theory of measurements;

· Professor V.S. Fursov (1915 – 1998), one of the leading researchers involved in the Kurchatov project, the winner of three State Prizes, the Dean of the Physics Department of Moscow State University in 1956 – 1989;

· Associate Professor A.I. Kovrigin (1936 – 1996), the author of many pioneering experiments on nonlinear optics, who created the first parametric oscillator generating picosecond pulses, the State Prize winner.

The following Physics Department senior staff members stemmed from the Chair of General Physics and Wave Processes: O.V. Rudenko, Correspondent Member of the Russian Academy of Sciences; A.P. Sukhorukov, Professor; V.A. Aleshkevich, Professor; V.E. Kunitsyn, Professor.

The teaching and research staff of the Chair of General Physics and Wave Processes now includes highly qualified and widely recognized experts, as well as bright personalities. More than 60 Doctors and Candidates (PhD) of Sciences are among the staff members of this chair. The list of Doctors of Sciences who are now with the GPWP Chair and the ILC and their areas of research is given below.

· Professor Anatolii V. Andreev, Lenin Comsomol Prize winner, x-ray optics, gamma lasers, coherent and cooperative processes in  optics and physics of superstrong light fields;

· Professor Vyacheslav M. Gordienko, physics of interaction of high-intensity laser radiation with molecules and condensed media;

· Professor Vladimir I. Emel’yanov, Lomonosov Prize and Nauka/ Interperiodica Publishers Prize winner, laser-induced self-organization processes in solids and cooperative phenomena in optics;

· Professor Aleksei M. Zheltikov, State Prize of the Russian Federation for Young Scientists, I.I. Shuvalov Prize, European Academy of Sciences Prize, and Nauka/Interperiodica Publishers Prize winner, nonlinear laser spectroscopy, optics of periodic structures, including photonic crystals;

· Professor Valerii P. Kandidov, Lomonosov Prize and State Prize winner, powerful computation methods, propagation of electromagnetic waves in nonlinear nonuniform media;

· Doctor of Sciences Aleksandr A. Karabutov, Lenin Comsomol Prize and Lomonosov Prize winner, nonlinear and laser acoustics;

· Professor Vladimir A. Makarov, nonlinear waves in media with spatial dispersion, fundamental works on theoretical polarization optics;
· Doctor of Sciences Vitalii K. Novik, State Prize winner, pyroelectric phenomena;

· Professor Viktor T. Platonenko, theoretical nonlinear optics, selective laser photophysics and photochemistry, chemical lasers, and physics of superstrong light fields;

· Professor Yurii M. Romanovskii, mathematical modeling in biophysics and autowave processes;

· Doctor of Sciences Vladimir D. Taranukhin, interaction of superstrong light fields with matter;

· Professor Vladimir G. Tunkin, experimental nonlinear optics, optics of ultrashort pulses, and spectroscopy with high temporal resolution;

· Professor Anatolii S. Chirkin, Lomonosov Prize and State Prize winner, statistical and quantum optics, optics of ultrashort pulses, and statistical nonlinear acoustics;

· Professor Viktor I. Shmal’gauzen, smart optical systems, including adaptive optics;

· Professor Vladimir V. Shuvalov, experimental nonlinear optics, spectroscopy of ultrafast processes in matter, optical tomography, and theory of solitons in photorefractive crystals.

More than 30 PhD students are taking their courses and making their `research at the GPWP Chair.

GPWP Chair and ILC Internet resources: http://wwwgpwp.phys.msu.su and http://www.ilc.msu.su. Phone: + 7 (095) 939 12 25, Fax: + 7 (095) 939 31 13.

Areas of research of the GPWP Chair and the ILC

The areas of research of the GPWP Chair and the ILC mainly cover various fields of laser physics, including lasing processes, nonlinear optics and spectroscopy, interaction of laser radiation with matter, and numerous laser applications. Some of the main directions of research are summarized below. A more detailed information can be found in the “Research groups of the GPWP Chair and ILC” and “Personal information” Sections of this booklet.

Nonlinear optics

Light waves in periodically nonuniform nonlinear media
(Prof. V.A. Makarov, Prof. A.S. Chirkin, Res. G.D. Laptev);

Self-organization of light fields and solitons (Prof. V.V. Shuvalov,
Sen. Res. V.M. Petnikova);

Optics of hollow and microstructure fibers and photonic crystals
(Prof. A.M. Zheltikov, Assoc. Prof. A.B. Fedotov,
Sen. Res. D.A. Sidorov-Biryukov, Res. A.N. Naumov,
Res. D.A. Akimov, Assoc. Prof. S.A. Magnitskii, Res. I.A. Ozheredov);

Stimulated scattering of light (Prof. A.V. Andreev,
Assoc. Prof. S.Yu. Nikitin);

Nonlinear polarization optics (Prof. V.A. Makarov,
Assoc. Prof. T.M. Il’inova);

Resonant nonlinear processes (Prof. A.V. Andreev,
Assoc. Prof. K.N. Drabovich, Assoc. Prof. T.M. Il’inova);

Nonlinear materials and frequency conversion (Sen. Res. V.I. Pryalkin,
Sen. Res. V.A. D’yakov, Lead. Res. A.A. Podshivalov,
Assist. Prof. A.A. Lukashev);

Nonlinear dynamics of systems with feedback (Sen. Res. A.V. Larichev,
Assoc. Prof. I.P. Nikolaev);

Optics of high-power light pulses and beams (Prof. V.P. Kandidov,
Assoc. Prof. S.S. Chesnokov, Assoc. Prof. S.A. Shlenov,
Res. O.G. Kosareva);

Optics of femtosecond laser pulses (Lab Head V.M. Gordienko,
Assoc. Prof. A.B. Savel’ev-Trofimov, Prof. A.M. Zheltikov,
Assoc. Prof. S.A. Magnitskii, Sen. Res. A.P. Shkurinov,
Assoc. Prof. A.Yu. Chikishev, Jun. Res. A.V. Balakin).

Nonlinear spectroscopy and laser diagnostics

Time-resolved spectroscopy and spectroscopy of ultrafast processes
(Prof. V.V. Shuvalov, Lead. Res. V.G. Tunkin, Assoc. Prof. V.B. Morozov,
Res. A.N. Olenin, Res. K.V. Rudenko, Jun. Res. A.V. Balakin,
Res. I.A. Ozheredov, Assoc. Prof. A.Yu. Chikishev, Sen. Res. A.P. Shkurinov);

Coherent four-wave mixing spectroscopy (Prof. A.M. Zheltikov,
Assoc. Prof. A.B. Fedotov, Sen. Res. D.A. Sidorov-Biryukov,
Res. A.N. Naumov, Res. D.A. Akimov);

Optical tomography (Prof. V.V. Shuvalov, Sen. Res. V.M. Petnikova);

Optoacoustic spectroscopy and diagnostics (Dr. Sci. A.A. Karabutov,
Sen. Lect. N.B. Podymova, Res. I.M. Pelivanov, Assoc. Prof. D.Yu. Parashchuk,
Res. N.V. Chigarev);

High-precision spectroscopy (Assoc. Prof. D.Yu. Parashchuk,
Res. N.V. Chigarev, Sen. Lect. I.V. Golovnin, Sen. Eng. O.Yu. Nedopekin).

Interaction of laser radiation with matter

Physics of superstrong light fields (Lab Head V.M. Gordienko, Res. R.V. Volkov, Sen. Res. M.S. Dzhidzhoev, Jun. Res. M.A. Zhukov, Lab Head I.A. Kudinov, Assist. Prof. P.M. Mikheev, Assoc. Prof. A.B. Savel’ev-Trofimov,
Eng. A.A. Shashkov);

Atoms, molecules, and plasmas in a strong light field (Prof. V.T. Platonenko, Lab Head V.D. Taranukhin, Jun. Res. V.V. Strelkov);

Photoinduced processes in polyatomic molecules (Assoc. Prof. V.N. Zadkov, Assoc. Prof. B.A. Grishanin, Assoc. Prof. A.Yu. Chikishev,
Sen. Res. A.P. Shkurinov);

Single atoms in a laser field (Prof. A.V. Andreev, Assoc. Prof. V.N. Zadkov, Assoc. Prof. B.A. Grishanin);

Laser optoacoustics (Dr. Sci. A.A. Karabutov, Sen. Lect. N.B. Podymova,
Res. I.M. Pelivanov);

Laser-induced phase transitions and self-organization phenomena in solids (Prof. V.I. Emel’yanov).

Laser and mathematical biophysics and biomedicine

Modeling of biophysical processes (Prof. Yu.M. Romanovskii, Assoc. Prof. M.S. Polyakova, Assist. Prof. N.V. Netrebko);

Laser spectroscopy and diagnostics of biomolecules, cells, and tissues (Assoc. Prof. A.V. Priezzhev, Assoc. Prof. A.Yu. Chikishev, Sen. Res. A.P. Shkurinov, Res. I.A. Ozheredov, Jun. Res. A.V. Balakin, Jun. Res. N.N. Brandt).

Adaptive optics and optics of randomly inhomogeneous media

Adaptive optics (Prof. V.I. Shmal’gauzen, Sen. Res. A.V. Larichev,
Assoc. Prof. I.P. Nikolaev, Res. T.Yu. Cherezova);

Optical data processing and storage (Assoc. Prof. S.A. Magnistkii,
Sen. Res. A.V. Larichev, Assoc. Prof. I.P. Nikolaev);

Atmospheric optics (Prof. V.P. Kandidov, Assoc. Prof. S.S. Chesnokov,
Assoc. Prof. S.A. Shlenov);

Optical radiation in strongly scattering media (Assoc. Prof. S.S. Chesnokov).

Quantum and statistical optics
Nonclassical states of light fields (Prof. A.S. Chirkin,
Sen. Res. O.A. Chichigina);

Quantum computations (Assoc. Prof. V.N. Zadkov, Assoc. Prof. B.A. Grishanin);

Quantum information and quantum theory of random processes
(Assoc. Prof. V.N. Zadkov, Assoc. Prof. B.A. Grishanin).

X-ray optics
(Prof. A.V. Andreev, Assoc. Prof. Yu.V. Ponomarev).

Education activities of the GPWP Chair and ILC

General lecture courses

For students of the Physics Department
year
exam/
test

Assoc. Prof. V.N. Zadkov, Assoc. Prof. S.A. Shlenov
Computer methods in physics (lecture and practical course)
1–2
test

Prof. V.P. Kandidov,
Assoc. Prof. S.S. Chesnokov
Numerical methods in physics
4
exam

For students of the Department of Computational Mathematics


Assoc. Prof. S.Yu. Nikitin
Mechanics
2
exam

Prof. V.I. Shmal’gauzen
Electricity and magnetism
2
test

Prof. V.V. Shuvalov,
 Assoc. Prof. V.S. Solomatin
Physical principles of computers
3
test, exam

Prof. A.V. Andreev
Statistical physics and thermodynamics
3
exam

Prof. V.P. Kandidov
Physics of wave processes
3
exam

Prof. V.I. Emel’yanov
Fundamentals of quantum physics and synergetics
4
test

For students of Mechanics and Mathematics Department



Sen. Res. O.A. Chichigina, Assoc. Prof. I.P. Nikolaev
General physics
1–2
test, exam

Assoc. Prof. S.Yu. Nikitin
Electrodynamics
4
exam

Prof. V.T. Platonenko
Quantum mechanics
5
test

Prof. V.A. Makarov
Statistical physics
5
exam

For students of preliminary courses of natural departments



Assoc. Prof. A.I. Gomonova
General physics

exam

Specialized courses for students of the Physics Department

Spring semester

Third-year students

Assoc. Prof. Yu.V. Ponomarev
Modern computer technologies in detection, data-acquisition and data-processing, and control systems (lecture and practical course)


Fourth-year students

Assoc. Prof. K.N. Drabovich
Nonlinear waves and nonlinear optics
exam

Prof. A.S. Chirkin
Statistical radio physics
exam

Assoc. Prof. A.B. Fedotov, Prof. A.Z. Grasyuk
Mater in a strong light field
exam

Assoc. Prof. A.V. Priezzhev
Laser diagnostics in biology and medicine
test

Prof. A.V. Andreev
Dynamics of lasers
test

Assoc. Prof. I.P. Nikolaev
Optical data processing
test

Sen. Lect. I.V. Golovnin (supervisor)
Lasers and nonlinear optics (lecture and practical course)
test

Assoc. Prof. A.A. Karabutov
Laser optoacoustics
test

Fifth-year students

Prof. A.M. Zheltikov
Coherent  control and laser time-resolved spectroscopy
exam

Prof. V.P. Kandidov
Optics of randomly inhomogeneous media
exam

Assoc. Prof. T.M. Il’inova
Resonant nonlinear-optical processes
exam

Assoc. Prof. B.A. Grishanin
Quantum random processes
exam

Prof. V.A. Makarov
Nonlinear polarization optics
exam

Prof. V.T. Platonenko
Atomic species and plasmas in a superstrong light field
test

Prof. Yu.M. Romanovskii, Assoc. Prof. A.Yu. Chikishev
Dynamics of biomolecules: laser spec​troscopy and mathematical modeling
test

Assoc. Prof. D.Yu. Parashchuk
Optics of conducting polymers and nanomaterials
test

Assoc. Prof. A.B. Savel’ev-Trofimov
High-temperature femtosecond laser-produced plasmas
test

Prof. V.I. Emel’yanov
Theoretical fundamentals of quantum electronics (ILC graduate course)
exam

Fall semester

Fourth-year students


Prof. V.V. Shuvalov
Physics of lasers
test

Fifth-year students


Assoc. Prof. K.N. Drabovich
Nonlinear laser spectroscopy
exam

Prof. V.I. Emel’yanov
Physics of solids and phase transitions
exam

Prof. A.S. Chirkin
Statistical and quantum optics
exam

Prof. A.V. Andreev,
Assoc. Prof. S.A. Magnitskii
Optics of ultrashort pulses
exam

Prof. Yu.M. Romanovskii
Autowave processes
exam

Prof. V.T. Platonenko
Interaction of laser radiation with molecular gases
 exam

Prof. V.I. Shmal’gauzen, Sen. Res. A.V. Koryabin
Modern problems of adaptive optics
test

Prof. A.M. Zheltikov
Fundamentals of photonics and optical technologies
test

“Lasers and nonlinear optics” practical course laboratory

Il’ya Vladimirovich Golovnin
Director of practical courses,
Senior Lecturer
Room: 209
Phone: 095/939 1980
http://www.ilc.msu.su/labs/pract/pract1.html

This practical course laboratory is a modern laboratory for student practical training and improving qualifications of researchers (including those from abroad) specialized in quantum electronics, laser physics and nonlinear optics. This laboratory serves to train students of the Physics Department of Moscow State University and attendees of ILC graduate courses, as well as to improve the qualification and to provide additional training of experts in medicine, biology, and chemistry, who deal with laser and nonlinear-optical methods and instruments in their research and practice. Seven laser setups available at this laboratory allow the experimental training to be provided along the following directions:

Lasing kinetics of a neodymium garnet laser. This includes an introduction to operation principles, the main elements and the design of a solid-state laser using a neodymium-doped aluminum yttrium garnet crystal, operating in two regimes – free-running lasing and Q switching.

Generation and characterization of ultrashort light pulses. This gives an insight into the operation  of a solid-state laser using a neodymium-doped aluminum yttrium garnet crystal with double acousto-optical Q switching, operating in different regimes of lasing, as well as into the correlation technique of measuring the  duration of ultrashort light pulses with the use of an optical correlator.

Generation of optical harmonics. Generation of the second optical harmonic, sum-frequency generation, and cascade frequency multiplication of radiation produced by a pulsed solid-state laser using a neodymium-doped aluminum yttrium garnet crystal are experimentally studied.

Optical parametric oscillator (OPO). This gives an introduction to one of the basic phenomena of nonlinear optics – optical parametric oscillation, which allows coherent radiation smoothly tunable within a broad spectral range to be produced. The tuning curve and the lasing threshold of a lithium niobate OPO are measured.

CARS spectrometer. This setup allows a student to perform a modern automated scientific experiment in four-wave mixing spectroscopy of gases.

Modulation of optical radiation. This gives an introduction to the principles of modulation of optical radiation and the operation of optical modulators of two types – electro-optical and acousto-optical ones.

Holography. Holograms of real objects are recorded with subsequent reconstruction and observation of the recorded image.

Practical training includes the alignment of separate optical elements and of the entire optical system as a whole, adjustment and the choice of the operation mode, understanding of the procedure of measurements and processing the results of measurements. An introduction to the main principles of the data equisation and control of laser experiments is also given.

“Computers and measurements” practical course laboratory

Yurii Vladimirovich Ponomarev,
Director of practical courses,
Associate Professor
Room: 209
Phone: 095/939 1980
http://www.ilc.msu.su/labs/pract/pract2.html

This practical course includes a set of tasks and laboratory works oriented at students of the third to the fourth year of he GPWP Chair, students of the third to the fifth years of the Radio Physics Division, and attendees of the ILC Graduate Courses.

All the laboratory works and most of the tasks of this course are automated through the use of IBM PC/Pentium/486 computers. 21 computers and 2 network printers of this laboratory are linked into a local network, providing the possibility to operate as a part of the network of he Building of Nonlinear Optics. The architecture of data acquisition and control systems systems and laboratory works employs various types of plug-in boards, CAMAC modules, GPIB boards, original connecting cards and virtual generators, breadboard modules, and sound blasters, which are used as generators of analog signals of different shapes and as analog-to-digital converters. This laboratory also employs video cameras with frame grabbers for inputting an image into a computer. Windows’95 is used as the basis operation system. Experimental studies and data processing procedures are LabView-automated. Pascal and C++ are employed to program the different blocks of data acquisition and control systems systems.

Several tasks are based on analog–digital computational complexes, including the AVK-31 analog–computational machine (employed to model the processes under study), computer (to control the analog–computational machine, process the data coming from this machine, as well as display these data and visualize the modeling processes), and adapter boards.

This practical course includes laboratory works along the following directions:

Data acquisition and control of experiments

· programming elements of the data acquisition and control systems on the basis of the ISA bus under LabView with the use of various plug-in boards;

· elements of the development and application of CAMAC-based data acquisition and control systems under LabView;

· programming a CAMAC controller using Turbo Pascal and C++;

· programming data acquisition and control systems in a CAMAC standard using high-level languages;

· programming a PC-ADC10 adapter board for transferring the experimental data using Turbo Pascal and C++;

· programming elements of the data acquisition and control systems in the IBM PC standard using Turbo Pascal and C++;

· principles of data acquisition and control in the CAMAC system.

Laser measurements

· laser interferometric vibration sensor;

· automated laser Doppler anemometer;

· studying the methods of detection of optical radiation using a photodiode.

Analysis of random processes

· digital processing of experimental results (fundamentals of correlation, spectral, and wavelet analysis);

· studying correlation properties of noise;

· studying spectral properties and correlation characteristics of random processes;

· studying the random action on oscillation and self-oscillation systems;

· modeling the generation of classical squeezed states of electromagnetic field (studying the random-force action on a parametric amplifier);

· chaotic oscillations in dynamic systems (analog and digital modeling of dynamic systems);

· studying stochastic oscillations and locking of a strange attractor in a Lorentz system;

· chaotic oscillations in an oscillator with an inertial nonlinearity.

On the integration of research in higher education institutions and the Russian Academy of Sciences

New possibilities for students are now open due to the activity of the “Basic Optics and Spectroscopy” Education and Research Center, which was created in 1997 as a part of the Federal program called “The state support of the integration of higher education and fundamental science.” The main aim of this program is to unite efforts, as well as material, technical, information, and methodological resources of the leading education institutes of Russian Federation and the institutes of the Russian Academy of Sciences. The “Basic Optics and Spectroscopy” Education and Research Center is intended to ensure a high level of research and training of specialists in quantum electronics, nonlinear optics, and laser physics. This center includes the P.N. Lebedev Physical Institute, Russian Academy of Sciences, three chairs of the Physics Department of Moscow State University (the GPWP Chair, the Chair of Optics and Spectroscopy, and the Chair of Quantum Electronics), Moscow Physicotechnical Institute, Moscow Engineering and Physics Institute, and Moscow Institute of Electric Engineering.

Within the framework of this center, researchers of GPWP Chair and the Lebedev Physical Institute are involved in joint projects aimed at studying nonlinear-optical processes in a low-temperatures gas plasma, as well as the physics of interaction of femtosecond laser pulses with solid surfaces and biological objects. Students of the GPWP Chair now have the possibility of conducting their research and work on their diploma theses in laboratories of the Lebedev Physical Institute.

This center financially supported the activities and the upgrading of laboratories for practical training at the GPWP chair, contributing also to the development of new education courses. In 1998, this center sponsored the layout preparation and publication of the “Physical Optics” textbook by S.A. Akhmanov and S.Yu. Nikitin.

Another important direction of the activity of the “Basic Optics and Spectroscopy” Education and Research Center is the organization of scientific conferences, workshops, and competitions for young scientists, as well as the support of students and PhD students attending international conferences and symposia, as well as direct financial support of students, PhD students, and young researchers of our chair. In 1997 – 2000, more than 50 students and PhD students of the GPWP Chair were the recipients of stipends from this center.

The “Basic Optics and Spectroscopy” Education and Research Center is the organizer of an annual competition of research works for young scientists from the institutes forming this center. During these years, students and PhD students from the GPWP Chair have won five prizes, including three first prizes, as a result of these competitions.

Laser Graduate School on Modern Problems of Coherent and Nonlinear Optics

The International Laser Center of Moscow University is the organizer of annual sessions of the Laser Graduate School. The duration of each session is one to two weeks, and each session consists of short courses (2 to 8 hours each) delivered by top experts from the leading laboratories and universities all around the world. Each course is devoted to one of the urgent topics of modern laser physics and nonlinear optics and provides an introduction to the subject, a brief history of research in this area, the main achievements and current state of the art in the field, as well as the outlook and some key references. Thus, a short course provides a brief, but comprehensive overview in a given field from one of the leading experts in the field.

The short courses program activity provides an excellent opportunity for the students (graduate students, young scientists, etc.) to "get in touch" with the Science not just reading the papers in scientific journals, but attending the instructor's courses, talking to them, asking questions. For students of Moscow University, these short courses is a part of their regular lecture courses. They may be tested by the lecturers of short courses and receive special diplomas upon the completion of the course.

The history of the Laser Graduate School at the ILC starts in 1990, when the first session was initiated by the late Prof. Sergei Akhmanov. Ten sessions of this school have been held since then. Every year we try to invite an international team of top scientists in different fields. The list of instructors who delivered their lectures for the ILC Laser Graduate School includes such prominent scientists as N. Bloembergen (USA), H. Walther (FRG), C. Flytzanis, A. Boccara, D. Furnier (France), A. Newell (USA), A. Laaksonen (Sweden), C. Rulliere (France), H. Coufal (USA), G. Diebold (USA), G. Kino (USA), R. Thomas (USA), L. Favro (USA), A. Mandelis (Canada), J. Murphy (USA), A. Tam (USA), P. Hess (Germany), H. van Driel (Canada), T.F. Heinz (USA), T. Raising (Denmark), T. Furtak (USA), R.L. Byer (USA), E. Ippen (USA), E. Garmire (USA), C.L. Tang (USA), G.I. Stegeman (USA), D.L. Farkas (USA), D. Meschede (Germany), A. Nitzan (Israel), R.B. Miles (USA), P. Corkum (Canada), and many others. 

In 1999, the Laser Graduate School was held on September 21 - 26 and was dedicated to the memory of Sergey Aleksandrovich Akhmanov, a prominent professor of Moscow State University, the organizer of the Laser Graduate School. The program of this school included 4- and 2-hour lecture courses, delivered by the leading scientists from various countries, colleagues and former students of S.A. Akhmanov.

On June 27 ‑ 30, 2001, the ILC of Moscow State University in cooperation with the Institute of Physics, National Academy of Sciences of Belarus, organized the session of the Laser Graduate School called “Modern Problems of Nonlinear and Coherent Optics” as a part of the XVII International Conference on Coherent and Nonlinear Optics (ICONO'2001). The attendance of these short courses was free of charge due to the sponsorship of SPIE. Several specially organized groups of students from different Russian institutes attended these short courses.

The program of these short courses consisted of five four-hour and four two-hour lectures, delivered by the leading scientists in nonlinear and coherent optics from Russia, Belarus, USA, Germany, Sweden, and Italy. The program of this Laser Graduate school included the following lectures:

· Eberhard Riedle (Germany). Generation, characterization and spectroscopic application of 20 fs pulses tunable from the UV to the NIR. 

· Sune Svanberg (Sweden). Laser Spectroscopical Applications to Environmental and Medical Research.

· Paras N. Prasad (USA). Biophotonics.

· Luigi Moi (Italy). Kinetic Effects of Light on Gases and Atoms.

· Dieter Meschede (Germany). Experiments with Single Atoms.

· Victor N. Zadkov (M.V. Lomonosov Moscow State University, Russia). Quantum Computing and Quantum Computers: Dreams and Reality. 

· Gennadii P. Yablonskii (Belarus). Quantum Well Heterostructures Based on Wide Band-Gap Semiconductors: Lasers and Non-Linear Optical Properties. 

· Anatoly N. Rubinov (Belarus). Site Selective Spectroscopy of Fluorescent Probes in Solutions and Biological Membranes. 

· Aleksei M. Zheltikov (M.V. Lomonosov Moscow State University, Russia). Introduction to Photonic Crystals. 

The organization of such a school within the framework of the XVII International Conference ICONO’2001, dedicated to the 75th anniversary of R.V. Khokhlov, provided a unique opportunity for students, PhD students, and young scientists to learn more about the latest achievements and new ideas in laser physics, as well as coherent and nonlinear optics.

ILC Continuing Education and Retraining Program

The International Laser Center of Moscow State University accepts visiting scholars from all over the world for training programs in laser physics and technologies. The ILC offers the following continuing education and retraining programs in these fields:

1. General retraining program (524 or 1048 hours);

2. International Retraining and Post-docs Program;

3. Laser Graduate School short courses

I

The general program lasts six months (524 hours) or one year (1048 hours). This program includes lecture courses, laboratory practical training, and graduate research work in labs under a supervision of an expert. 

To enroll in this program one must send his/her resume and a recommendation letter and discuss an appropriate program of the study and the period of the study.

In the end of the ILC term a diploma is granted on the basis of the scientific research and public presentation of the completed investigation. 

II

International Laser Center of Moscow State University accepts visiting scholars from all over the world for training programs in Laser Physics and Nonlinear Optics. 

The period of study varies and usually lasts from one month to one year. The program is based on the individual curriculum. It usually includes a few weeks studying in “Lasers and nonlinear optics” practical course laboratory and the rest of time in one or several scientific laboratories under supervision of one of our professors. To communicate a trainee should speak English. Spoken Russian extends possibilities for a trainee to attend lectures for regular students at ILC MSU. 

The tuition fee is 400 USD a month. This tuition fee does not include accommodation. Accommodation expenses for the students at MSU are approx. 120 USD a month. 

To enroll in our program one must send his/her resume and a recommendation letter to director of ILC MSU: 

International Laser Center
M.V.Lomonosov Moscow State University
Moscow 119899, Russia 
Phone: +7 095/939 1225
FAX: +7 095/939 3113
Email: makarov@wavlab.ilc.msu.su 



and discuss an appropriate program of the study and the period of the study. 

Then, for viza support and contacts we need from each candidate a photocopy of the passport's first page and the following information: 
1. Last Name 

2. First Name 

3. Initial 

4. Date of birth 

5. Citizenship 

6. Passport number 


7. Mailing address 

8. Company name and complete mailing address 

9. Title and nature of position 

10. Phone 

11. Fax 

12. Email 



For registration students here at MSU we will need: 

· Attested notorially copy of University diploma; 

· Medical certificate including AIDS sertificate; 

· Summary of academic background; 

· 4 photos 3x4. 

III

The International Laser Center of Moscow State University organizes, since 1990, on the annual basis the ILC Laser Graduate School. It consists of the set of short courses delivered in English by key scientists from all over the world. The aim of the Laser Graduate School is to bring the audience into the focus of up-to-date research in the specific area.

In addition, ILC MSU has a special ILC Linguistics Lab for Russian speaking students.

International scientific conferences

Organization of international scientific conferences, symposia, and seminars is an important part of the activities of the GPWP Chair and the ILC. The International Conference on Coherent and Nonlinear Optics (ICONO) is the most important among those meetings.

The ICONO conference has long become one of the most significant and highly ranked international scientific meetings on coherent, quantum, and nonlinear optics, covering fundamental aspects of quantum electronics and laser physics. The ICONO conferences contributed strongly to the development of science and the formation of the international laser community. The First All-Union Symposium on Nonlinear Optics, which opened the whole series of these meetings, was held in June 1965 with an active support of R.V. Khokhlov. A total of a little bit more than 100 scientists from different research centers in the Soviet Union working in the field of quantum electronics and nonlinear optics came to attend that symposium, which was held in a holiday hotel on a bank of a picturesque Belorussian lake Naroch. Due to the dynamic development of laser science, this symposium was first transformed into an All-Union (1970) and then International (1988) Conference on Coherent and Nonlinear Optics. In fact, these conferences became international as early as 1967, when scientists from abroad were invited for the first time to attend the Third All-Union Symposium on Nonlinear Optics in Yerevan. All the subsequent conferences were held with a broad participation of foreign scientists. Officially, the international status of the ICONO meeting was announced in 1988, giving rise to the ICONO acronym, which is now widely known.

Academician R.V. Khokhlov and Professor S.A. Akhmanov were incontestable leaders of these conferences. Their high scientific reputation and their bright personalities set high scientific standards of these conferences and brought that creative and friendly atmosphere to conference sessions.

The best traditions of ICONO meetings can be also appreciated these days. The GPWP Chair and ILC staff play the key role in the work on the program of ICONO meetings and the most important organizational issues.

The significance of ICONO meetings can be understood from the following statistics of ICONO’98. 504 scientists from research centers in Russia and CIS countries, as well as 127 scientists from other countries took part in that event. The ICONO’98 program consisted of about 670 papers, including  4 plenary lectures, 13 keynote talks, 135 invited papers, 98 oral presentations, and 383 posters. That conference covered all the most important directions of laser physics from the interaction of single atoms with electromagnetic vacuum up to the interaction of superstrong light fields with matter and from the physics of ultrafast optical processes to fundamental and applied aspects of laser biomedicine. These research directions formed the core of eight sections of the scientific program and four special symposia.

The 17th ICONO conference was held in Minsk in 2001. More than 680 papers was included in the program of this conference, which also covered a very broad spectrum of topics. Over 400 scientists from Russia and CIS countries, as well as 110 scientists from other countries took part in ICONO’2001.

Starting with 1998, ICONO is organized in conjunction with international technical exhibitions and short courses for young scientists focused on urgent problems of laser physics. The GPWP Chair and ILC staff play the key role in the organization of these events.

The GPWP Chair and ILC are the main organizers of yet another series of international conferences – Laser Applications in Life Sciences (LALS). These meetings are aimed at developing scientific cooperation between researchers working in the field of laser biophysics, biochemistry, and biomedicine. The first conference in this series was organized by Professor S.A. Akhmanov in Prague, Czechoslovakia, in 1986. The LALS conferences were held in Pecs, Hungary (1988), Moscow, USSR (1990), Yuvyaskyulya, Finland (1992), Minsk, Belarus (1994), Jena, Germany (1996), Bratislava, Slovakia (1998), and Tokyo, Japan (2000). The next conference of this series is to be held in Vilnius, Lithuania, in 2002.

The International Laser Center of Moscow State University is one of the organizers of the Russian–German Laser Symposium (RGLS), aimed at the development of cooperation between the leading laser centers in Russia and Germany. The sixth RGLS was held in September 2000 in Vladimir and Suzdal’. The ILC and the GPWP Chair also play the key role in the organization of Italian–Russian Laser Symposia (ITARUS), promoted and supported by the Italian Embassy in the Russian Federation. Two of these symposia were held at Moscow State University in 1997 and 1999. The third and fourth ITARUS meetings were organized in Palermo (2000) and St. Petersburg (2001), respectively.

The GPWP Chair and the ILC are among the main organizers of the 2002 International Quantum Electronics Conference (IQEC’2002), which is to be held in Moscow. Traditionally, this is one of the largest international conferences on quantum electronics. The ILC is also involved in the organization of the 11th International Laser Physics Workshop (LPHYS’2002) in Bratislava.

Research groups of the GPWP Chair and ILC

Adaptive optics

Professor Viktor I. Shmal’gauzen
Senior Researcher Aleksandr V. Koryabin
Senior Researcher Andrei V. Larichev
Associate Professor Il’ya P. Nikolaev

Rooms: 505, 204
Phone: 095/939 3306
http://www.ilc.msu.su/labs/505/505.html


The main directions of research and scientific results

Adaptive optics. Theoretical and experimental studies and computer modeling of systems for the compensation of wave-front distortions, analysis of the efficiency of adaptive systems. The influence of anisoplanatism on the corrected vision field of an adaptive system used to observe extended objects through a turbulent atmosphere has been assessed. Criteria and algorithms of phase correction in adaptation  against an image, techniques for measuring thermal aberrations of adaptive-optic elements; estimates of the influence of intensity fluctuations on the accuracy of measurement of wave-front parameters.

Optical data processing. Photosensitive polymer materials are of considerable interest for optical data processing and information storage. Such media combine a high sensitivity in the visible spectral range, the controllability of parameters, the simplicity of integration with other optical elements, and a relatively low cost. Polymer films provides an opportunity to implement units of all-optical systems for data processing and storage. Our laboratory has developed a technology for preparing optical transparencies on this basis. These elements are used to investigate adaptive systems for the compensation of phase distortions based on frequency-degenerate two- and four-wave mixing. Experiments on hologram recording in various polymer materials are being performed.

Nonlinear dynamics of optical systems with feedback. A light wave passing through a film with a cubic nonlinearity acquires a phase shift proportional to the wave intensity at each point of the surface. If the feedback contour is designed in such a way that the nonlinear phase modulation of the transmitted wave is transformed into the intensity modulation of this wave, then the resulting system may become a generator of regular or chaotic spatiotemporal structures. We have studied different optical methods of feedback design. Our permanent strategy is to combine experimental and theoretical studies with computer simulations of the dynamics of systems. In particular, we were the first to experimentally observe a cascade of spatial period doubling bifurcations on the way from regular structures to an optical chaos, as well as to develop the theory of this phenomenon. Research in this directions is carried out in our lab in a close collaboration with colleagues from Italy and France.

Applications of adaptive optics in ophthalmology. This direction includes theoretical and experimental studies of applications of adaptive-optic methods in ophthalmology. In particular, adaptive systems for measuring and correcting aberrations of a human eye are being developed. Such systems may find practical applications for a diagnostics of various diseases and for planning operations on laser correction of vision.

Laser and mathematical biophysics and biomedicine

Professor Yurii M. Romanovskii
Associate Professor Marina S. Polyakova
Associate Professor Aleksandr V. Priezzhev
Assistant Professor Nina V. Netrebko

Rooms: 2-15, 3-06
Phone: 095/939 2612
http://www.ilc.msu.su/labs/215/215.html



The main directions of research and scientific results

Mathematical modeling of biophysical processes in living cells and tissues. The theory and computer modeling of autowave processes in living objects and intracellular mobility, as well as mathematical models of molecular machines, blood-vessel system, the active electric-conducting system of plants, structure-dynamic processes in suspensions of interacting particles, living cells, and blood are being developed. Models of the autowave mobility and the intracellular dynamics of living cells, as well as models of the dynamics of protein ferment molecules have been developed. The hydrodynamic resistance in the blood-vessel system network has been calculated, models of generation and propagation of the pulses of the electric potential of plants have been proposed, and the processes of aggregation of species, membrane vesicles, and blood cells have been investigated.

Laser diagnostics of structure-dynamic processes in living cells and tissues. The theory of laser radiation scattering by particles of a complex shape, including species in dense suspensions and flows, is being developed. We are working on the physical fundamentals of new methods of laser biomedical diagnostics, including laser light-scattering spectroscopy, Doppler microscopy, aggregometry, diffractometry, tomography, and fluorescent spectroscopy. The methods and devices developed in our lab are being used for studying intercellular dynamics, the rheology of protoplasm, blood, and other complicated (non-Newtonian) fluids and their models, as well as for medical testing in clinical practice.

Mechanisms of interaction of laser radiation with living objects. Methods of computer simulation and experimental techniques are used to study the mechanisms behind the interaction of laser and other radiation with cells, tissues, and living organisms, in particular, in the case of their sensitization. We have measured the spectra of action of electromagnetic radiation on the bioelectric activity of green plants. We have also developed a model of thermal destruction of tumor tissues by laser radiation and analyzed the possibilities of nonthermal laser destruction of these tissues.

These studies are being carried out in cooperation with scientists from other departments of Moscow State University, as well as many research and medical centers in Russia and other countries. This research is supported by national  and international  grants. Our laboratory is a part of the leading Russian scientific school on mathematical modeling in biophysics and is actively involved in the organization of national and international conferences on laser applications in life sciences, laser biophysics and biomedical optics, nonlinear dynamics of biological systems, and others.

Ultrafast processes in biology

Junior Researcher Aleksei V. Balakin
Researcher Il’ya A. Ozheredov
Associate Professor Andrei Yu. Chikishev
Senior Researcher Aleksandr P. Shkurinov

Rooms: 5-01, 5-13, 5-14
Phone: 095/939 1753; 939 1106
http://www.ilc.msu.su/labs/501/501.html

The main directions of research and scientific results

Development of the technique for the generation of ultrashort laser pulses and detection of weak optical signals. Real-time investigation of fast processes in complex biological molecules requires the development of an adequate technique for the generation of laser pulses in the pico- and femtosecond ranges of pulse durations (from 100 ps to 50 fs) and detection of weak optical signals on the single-photon sensitivity level and a high temporal resolution. Our lab has developed the technique for the generation of ultrashort laser pulses in the spectral range from the near-UV to the far-IR region.

Photoinduced dynamics of biological molecules. Methods of time-resolved fluorescent spectroscopy are used to study the luciferin–luciferase luminescent system. These studies have shown that the absorption of a light  quantum by a substrate molecule (luciferin) modifies the spatial structure of the substrate and substantially changes the dipole moment of the molecule. These processes cause the dissociation of the substrate and induce conformational changes in a ferment molecule (luciferase). Experiments aimed at determining parameters of ultrafast photoinduced variations in the structure of protein molecules are in progress.

Raman spectroscopy as a method to determine the structure–function relation of protein molecules. Analysis of conformation-sensitive bands in Raman spectra of protein molecules allows the information concerning changes in the structure of such molecules in the process of functioning to be extracted. Chymotrypsin digestive ferment and plant toxins employed in pharmacology are the objects of this study. Functioning inversion of chymotrypsin in organic solvents and the interaction of linking and active subunits of ribosome-inactivating proteins are being studied. A special attention is being given to background burning in Raman spectra of proteins. The relation between spectral and temporal parameters of a broadband background signal and the structure of the studied protein molecules is also being investigated.

Nonlinear-optical spectroscopy of solutions of optically active molecules. The development and practical application of new nonlinear-optical methods sensitive to the absence of center of symmetry in biological molecules allow the information on the structure of molecules and its temporal dynamics to be directly extracted. A special attention is focused on the development of new methods to enhance the nonlinear-optical response, permitting extremely low concentrations of biological molecules to be studied.

Femtosecond photonics

Associate Professor Sergei A.  Magnitskii
Rooms: 1-00, 3-11, 5-03
Phone: 095/939 3092
http://www.ilc.msu.su/labs/311/311.html


The main directions of research and scientific results

Theoretical and experimental studies in nonlinear femtosecond optics are carried out and nanostructures are investigated by means of scanning near-field optical microscopy. Periodic nanostructures (photonic crystals) are also investigated both theoretically and experimentally.

Numerical modeling of the interaction of femtosecond radiation with matter. Linear and nonlinear properties of photonic crystals are theoretically studied. Resonant interaction of femtosecond light pulses with matter is numerically simulated. Localization of electromagnetic radiation in quasi-periodic nanostructures is theoretically analyzed.

Optics of photonic crystals. Experimental investigation of the interaction of femtosecond laser radiation with planar photonic crystals. Experimental studies of linear and nonlinear optical properties of photonic-crystal waveguides.

Nanostructures and single molecules. Experimental investigation of the interaction  of laser radiation with nanostructures by means of scanning near-field optical microscopy. Optical detection of single organic molecules and investigation of their spectral properties. Analysis of intermolecular interactions by means of scanning near-field optical  microscopy.

Our research group works in close collaboration with research groups of Professor A.M. Zheltikov, Doctor of Sciences V.M. Gordienko, the laboratory of Professor V.I. Panov (Chair of Quantum Electronics), and the Division of Professor O. Sarkisov (Institute of Chemical Physics).

Laser optoacoustics

Doctor of Sciences Aleksandr A. Karabutov
Senior Lecturer Natal’ya B. Podymova
Researcher Ivan M. Pelivanov

Room: 3-05
Phone: 095/939 5309
http://www.ilc.msu.su/labs/305/305.html


The main directions of research and scientific results

Optoacoustic (OA) effect in inhomogeneous condensed media – thermo-optical excitation of ultrasonic waves (OA signals) in a medium absorbing pulsed laser radiation – is studied both theoretically and experimentally. Parameters of OA signals are determined by characteristics of absorbed radiation, as well as optical thermophysical, and acoustic properties of the absorbing medium.

Investigation of absorption of laser radiation in strongly scattering condensed media. The main direction of this research is associated with the development of the OA method for the diagnostics of absorption of laser radiation in strongly absorbing media, which is especially important for the laser diagnostics and therapy of biological tissues. This method is based on the analysis of the efficiency of thermo-optical excitation of OA signals with a high temporal resolution. As a part of this research, we have developed a method for direct nondestructive measurement of the spatial distribution of light intensity in strongly scattering model water-like media and the method for measuring optical characteristics of such media from the temporal profile of the pressure in the OA signal. Experiments are performed with the use of broadband acoustic piezodetectors specially designed in our lab and absolutely calibrated within the range from hundreds of kilohertz up to tens of megahertz. Calibration of detectors is made possible due to our unique method based on the use of laser sources of calibrated acoustic fields.

Broadband acoustic spectroscopy, ultrasonic nondestructive control, and diagnostics of construction materials. A broadband acoustic spectrometer with a laser source of ultrasound developed in our lab allows the attenuation coefficient of ultrasonic waves in construction materials (metals, ceramics, composites) to be measured within the frequency range from hundreds of kilohertz up to tens of megahertz. Based on these measurements, we are able to analyze structure inhomogeneities in polycrystal metals and alloys, as well as the diagnostics of fatigue structure changes in composite materials, which is necessary to assess the remaining resource of composite articles. We have also developed an OA method for ultrasonic nondestructive control of construction materials and articles with a one-side access to an object under study.

Nonlinear and quantum optics

Professor Anatolii S. Chirkin
Researcher Georgii D. Laptev
Senior Researcher Ol’ga A. Chichigina

Rooms: 3-15, 5-10
Phone: 095/939 3093, 095/939 2228
http://www.ilc.msu.su/labs/315/315.html


The main directions of research and scientific results

Light waves in periodically inhomogeneous nonlinear-optical crystals. Such crystals have a regular 1800 domain structure (RDS), allowing quasi-phase matching to be achieved. The phase mismatch of interacting waves under these conditions is compensated by the vector of reciprocal nonlinear grating, related to the periodic modulation of the nonlinear coupling coefficient. RDS crystals are widely employed for conventional nonlinear-optical processes. We were the first to demonstrate that three waves with multiple frequencies can be simultaneously quasi-phase-matched for two three-frequency processes, thus allowing the implementation of a new class of interactions – the so-called sequential interactions. The energy of the pump wave with a frequency ω can be efficiently converted through such processes to the energy of a wave with the frequency 3ω or ω/2 or 2ω/3 or 3ω/2 (parametric amplification with a low-frequency pump). Our group has developed the theory of sequential quasi-phase-matched interactions. Now, we are working on this problem experimentally. Generation of the third harmonic of neodymium laser radiation was observed in a Y:Mg:LiNbO3 RDS crystal. Lasing effect was also observed for the first time in a specially grown Y:Mg:LiNbO3 RDS crystal pumped with a diode laser. We have also observed quasi-phase-matched frequency self-doubling of laser radiation in this crystal. Quantum analysis of statistical characteristics of radiation in parametric amplification processes with a low-frequency pump has been performed.

Nonclassical (squeezed) light. Such a light, possessing essentially quantum properties, is of considerable interest for high-precision measurements, quantum teleportation and cryptography,  quantum computations, etc. Our group was the first to propose a new nonclassical state of light – polarization-squeezed (PS) state – and to develop different nonlinear-optical methods for the generation of such light. The level of fluctuations of one of the Stokes parameters, characterizing the polarization state, is lower than the standard quantum limit for such a state. We have demonstrated the possibility of producing the PS light through second-harmonic generation and through self- and cross-action. We have developed a rigorous quantum theory of self-action of an ultrashort light pulse and proposed simple schemes converting quantum fluctuations of polarization and pulse fluctuations into radiation with a sub-Poissonian statistics of photons. Quantum analysis of parametric amplification with a low-frequency pump reveals the formation of a quadrature-squeezed light at frequencies generated above and below the pump frequency. The states of light at these frequencies are partially entangled.

Precision spectroscopy of conducting polymers and semiconductors

Associate Professor Dmitrii Yu. Parashchuk
Senior Lecturer Il’ya V. Golovnin
Senior Engineer Oleg Yu. Nedopekin
Researcher Nikolai V. Chigarev

Rooms: 5-09, 5-10
Phone: 095/939 2228
http://www.ilc.msu.su/labs/509/509.html


The main directions of research and scientific results

Nonlinear spectroscopy of conducting polymers. In the last 20 years, a new area of science has emerged on the borderline of molecular physics, physics of solids, chemistry of high-molecular compounds, and spectroscopy. This area of science – conducting polymer science – is aimed at the synthesis of new materials for nonlinear optics, electronics, and optical data processing. Apparently, conducting polymers will provide a background for future optoelectronic technologies. In particular, plastic transistors and lasers have been already demonstrated. Our research is focused on one of the most important conducting polymers – nanopolyacetylene – using a broad variety of methods, such as photoinduced spectroscopy, including picosecond and polarization spectroscopy, spectroscopy of electroabsorption, Raman spectroscopy, etc. Important results concerning the photophysics of lower excited states in nanopolyacetylene chains have been obtained on the time scale from femto- to milliseconds. Our studies have revealed the key role of electron–lattice coupling in conducting polymer chains.

Picosecond spectroscopy of hypersound. Ultrashort light pulses allow the excitation of ultrashort sound pulses and the investigation of mechanisms behind the fast transformation of optical energy into the elastic energy of the medium. We have demonstrated that the mechanism of sound excitation related to the instantaneous switch-on of elastic forces in the interband absorption of light, rather than the universal photoelastic mechanism related to the expansion of the medium heated by optical radiation, dominates in semiconductors on the picosecond time scale. Measuring the profile of propagating hypersound pulses, we are able to extract the information related to the source of the sound, i.e., the photoexcited electron–hole plasma, and elastic properties of media in the gigahertz frequency range.

Precision laser measurements. A special attention is given in our group to the development of highly sensitive methods of laser measurements, including measurements with a high temporal resolution. In particular, we are able to measure small shifts of a solid surface with a sensitivity on the order of the electron size (10–13 m). We have also developed methods allowing us to measure extremely small (10–6 – 10–8 rad) rotation angles of light polarization. Precision methods of laser measurements are being applied in our lab to the spectroscopy of excited states of semiconductors and conducting polymers.

Superstrong light fields

Professor Vyacheslav M. Gordienko
Researcher Roman V. Volkov
Senior Researcher Murat S. Dzhidzhoev
Junior Researcher Maksim A. Zhukov
Head of Laboratory Igor’ A. Kudinov
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The main directions of research and scientific results

Generation of ultrashort pulses in the visible and UV spectral ranges. Our group is running a polyfunctional laser system capable of generating ultrashort pulses with a duration of 50 – 70 ps at the wavelength of 1.06 μ with an energy up to 70 mJ, 50 ps pulses at the wavelength of 0.53 μ with an energy up to 30 mJ, 200 fs pulses with an energy up to 3 mJ at the wavelength of 610 nm, and 500 fs pulses with an energy up to 50 mJ at the wavelength of 308 nm. We are now searching for new ways to convert high-power femtosecond laser pulses to various spectral ranges using nonlinear-optical processes.

Interaction of femtosecond laser pulses with plasmas of modified targets. With femtosecond pulses precisely focused on a target, an intensity up to 5∙1016 W/cm2 can be achieved. For efficient plasma heating, we developed a new approach implying the use of targets with a modified near-surface layer, including targets with periodic or stochastic laser-modulated surfaces, porous structures, and free-standing ultrathin films. This approach allows the plasma temperature to be substantially increased, the yield of hard-x-ray emission to be improved, and the ion plasma temperature to be radically increased from 50 eV up to tens of kiloelectronvolts.

Nuclear processes in a femtosecond laser-produced plasma. The heating of plasma electrons and ions in modified targets allows nuclear  processes to be initiated in a plasma microvolume on the order of 10–12 cm–3. Specifically, we carried out the first successful experiments on the excitation of low-lying nuclear transitions and generation of picosecond neutron pulses in a dense plasma. Based on these results, we are now developing new techniques for applications in nuclear spectroscopy, neutron diagnostics of matter, and other fields.

Doppler remote velocity measurement. Remote measurements of flow rates are performed with the use of heterodyne Doppler velocity meters developed in our lab on the basis of a diode-pumped solid-state chip laser and CO2 lasers. This research is aimed at the diagnostics of laser ablation of biotissues and analysis of the dynamics of matter transition to a supercritical state.

Nonlinear spectroscopy of condensed media

Professor Vladimir V. Shuvalov
Senior Researcher Vera M. Petnikova
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The main directions of research and scientific results

Nonlinear spectroscopy. Nonlinear spectroscopy of condensed media is one of the most interesting directions in modern laser physics. Our research in this direction is focused on studying the spectra of electronic states and kinetics of ultrafast (subpicosecond) relaxation processes in ultrathin (with a thickness less than 1 µ) films of semiconductors, metals, and high-temperature (high-Tc) super​conductors. Although our experiments are performed with the use of methods of picosecond nonlinear spectroscopy, the employed modifications of these methods allow us to investigate processes with characteristics times down to 30 fs. To interpret the experimental data, we analyze the real band structure of objects under study, quantum-size renormalization of this structure, spin splitting, the main mechanisms of intra- and interband relaxation, selection rules for electron transitions, etc.

Nonlinear optics. In this area, we are interested in the processes of spatial self-organization of light fields and their subsequent stable (soliton-like) propagation through nonlinear media (in particular, through the so-called photorefractive crystals). The class of related problems involves nonlinear optics (phase conjugation in photorefractive crystals) and solid-state physics. Stable soliton-like solutions of very similar sets of nonlinear equations govern also the so-called quasi-particle states of free carriers, such as, for example, excitons in semiconductors, stripes in high-Tc superconductors, and superconducting pairs. Theoretical studies performed in our lab have shown that several new types of stable multicomponent solitary and periodic nonlinear waves may exist in such systems. We have investigated the asymptotic behavior and the stability of such waves.

Optical tomography. Optical tomography, which is only 10 years old now, is believed to be one of the most promising methods for harmless early diagnostics of various diseases and traumatic injuries. Our research in this field is aimed at the development of methods allowing a fast visualization of the inner structure of strongly scattering objects with comparatively large sizes. Recently, we were able to implement an unprecedentedly fast visualization and projection reconstruction of images of strongly absorbing inclusions with a diameter up to 5 mm hidden by processes of multiple scattering in model objects with sizes up to 140 mm. We have experimentally demonstrated that, with a power of input radiation of ~20 mW, the minimum time required to measure one projection is about 0.8 s, while the total time required to scan the entire object is less than 400 s.

Photonics and nonlinear spectroscopy
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The main directions of research and scientific results

Coherent four-wave mixing. Research in this direction in our lab has been initiated by Professor N.I. Koroteev, whose prominent contribution to the development of four-wave mixing spectroscopy is widely recognized. We are now working on the development of new approaches in four-wave mixing based on the use of broad pump beams. These methods allow single-pulse measurements of spatial distributions of physical parameters in various media and can be employed for high-resolution three-dimensional nonlinear microscopy.

Photonic crystals. Photonic crystals is a new type of artificial media where the refractive index is modulated with a spatial period on the order of optical wavelength. Transmission spectra and dispersion relations of such structures display photonic band gaps, where no electromagnetic radiation can exist in the form of a running wave. We are exploring the ways of creating nonlinear-optical devices using remarkable properties of photonic-crystal materials, including photonic-crystal fibers and photonic band gap planar waveguides, compact pulses compressors, frequency converters, optical switches and logic gates.

Control and frequency conversion of short light pulses. Based on our earlier proposals of using nonlinear-optical processes in hollow-core fibers for the generation of ultrashort light pulses with simultaneous frequency conversion of these pulses, we are now examining the possibilities of using hollow fibers and hollow planar photonic band-gap waveguides for efficient frequency conversion, short-pulse synthesis, and the improvement of the sensitivity of nonlinear spectroscopic techniques. A broad variety of up-to-date laser systems available in our lab are used in this research.

Our research is supported by the President of Russian Federation grant, Russian Federation for Basic Research, INTAS and Volkswagen Foundation, CRDF, federal programs of Russian Federation, and the “Integration” federal program. We are working in close cooperation with many brilliant scientists from the leading research centers all around the world, including Essen, Princeton, Dayton, Würzburg, Bath, Palermo, Pisa, Rome (La Sapienza), Saratov, and Bremen universities, as well as the leading research institutes and laser centers, such as Center of Photochemistry, the Institute of Laser Physics, P.N. Lebedev Physical Institute, Russian Academy of Sciences, Max Planck Institute for Quantum Optics, International Laser Center in Bratislava, and ENEA. Our joint research with several leading universities in Italy is included in the List of Italian - Russian Joint Research Projects of Primary Importance. 

Time-domain spectroscopy of molecular and atomic gases
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The main directions of research and scientific results

Our group is one of a few groups in the world that uses time-domain (impulse) spectroscopy to experimentally investigate ultranarrow atomic or molecular resonances. The main idea of this method is to excite an atomic or molecular gas medium with ultrashort laser pulses and then observe the relaxation of the medium to its equilibrium state with the use of probe laser pulses delayed in time relative to the pump pulses. Dephasing of elementary oscillators in the medium plays the key role in this relaxation process, with the thermal motion and the interaction of particles leading to the dephasing of electron oscillations in atoms or molecular vibrations or rotations in molecules. Our experimental technique – time-domain coherent light scattering, in particular, its anti-Stokes modification (CARS) – allows direct observation of dephasing processes in the medium under study.

Fundamentally, the time-domain approach is interesting since it offers an alternative to conventional spectral measurements and is especially efficient in studying narrow and weakly broadened resonances, when spectral measurements are not very informative because of the lack of spectral resolution and low sensitivity. Fine details of the spectral structure of resonances, carrying a valuable information concerning the composition of the medium under study, its thermodynamic state, specific features of the interaction of atoms or molecules. are manifested very clearly in the impulse response. Our group has obtained several bright experimental results clarifying the mechanisms behind the dephasing of vibrational–rotational transitions in molecules and electron transitions in atoms. We are now working on the development of optical and nonlinear-optical methods for a diagnostics of supercritical media.

We are also studying processes of Raman–parametric radiation conversion in molecular media, as well as exploring and optimizing conditions of generation of multifrequency radiation in media with induced coherence. The long-term goal of this research is the synthesis of femtosecond and subfemtosecond waveforms with controllable parameters.

Solid-state lasers

Researcher Tat’yana Yu. Cherezova
Room: 3-01
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The main directions of research and scientific results

Synthesis of given intensity distribution of laser radiation by means of adaptive optics. This research is performed along two directions. The first direction involves the use of the methods of intracavity adaptive optics for controlling radiation parameters of both diode- and flashlamp-pumped cw solid-state YAG lasers with the use of controlled flexible mirrors. This research includes theoretical analysis, development of control algorithms, numerical simulation of the control process, and laser experiments. The second direction involves the use of methods of extracavity adaptive optics for delivering laser radiation to the working surface. This research is oriented at industrial applications of lasers.

Correction of aberrations of laser radiation by means of adaptive optics. Investigation of aberrations of active media of solid-state lasers, aberrations resulting from thermal deformations of cavity mirrors, and aberrations related to the delivery of the laser beam to a target. The possibility of compensating such aberrations with the use of controlled flexible mirrors is studied. This research includes both experimental interferometric studies and numerical simulations of the character of deformations, the limiting compensation abilities of flexible mirrors, and parameters of such mirrors aimed at the improvement of mirror design.

Development of systems for the stabilization of laser power and laser-beam yaw. This research is aimed at creating closed system for real-time stabilization of laser power and laser-beam yaw for cw solid-state lasers, testing stabilization algorithms, studying different design solutions for correctors and limiting possibilities of active stabilization of laser radiation. Experiments are performed with both fundamental radiation and the second harmonic of a YAG laser. One of the tasks is to create a dedicated sensor allowing real-time estimation of the main parameters of laser radiation, such as short- and long-term instabilities, beam divergence, near- and far-field beam diameters, and the beam  quality parameter.

Our group is working in a close cooperation with the Group of Adaptive Optics at the Institute of Advanced Laser and Information Technologies, Russian Academy of Sciences, Technical University (Moscow Institute of Radio Engineering and Automation), Almaz Central Design Bureau, as well as with scientists from England, Switzerland, Japan, and USA. All the research directions are supported by the “Adaptive Optics for Industrial Applications” NATO Science for Peace international grant.

Nonlinear polarization optics

Professor Vladimir A. Makarov
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The main directions of research and scientific results

Rapid development of nonlinear optics, which resulted in the discovery of many new elegant physical phenomena, has overshadowed for some time effects related to polarization changes in light waves involved in nonlinear interactions. It was initially believed that polarization states of these waves has only a slight influence on nonlinear-optical processes, and the labor-consuming analysis of intensity-dependent polarization variations in waves interacting in a nonlinear medium was thought to be of purely theoretical interest. The development of nonlinear polarization optics was stimulated by the understanding of the necessity to include the spatial dispersion in linear crystal optics, possible applications of various methods of polarization spectroscopy, the variety of wave-mixing processes in nonconventional nonlinear media (e.g., in liquid crystals), as well as active applications of lasers in life sciences. Being one of the most perfect techniques, the method of polarization measurements enables one not only to detect rather weak effects, but also to obtain spectroscopic information inaccessible with other methods of measurements.

Results of theoretical and experimental studies allow us to argue quite definitely that polarization self-action and wave-interaction effects are subtle, but widespread nonlinear-optical phenomena. The approximation of a propagating wave with a constant polarization, which is often employed in calculations, is only the first step toward consistent description of nonlinear-optical phenomena. Waves are always elliptically polarized in devices of quantum electronics. The ellipticity degree of a light wave and the tilt angle of the principal axis of its polarization ellipse change as the wave propagates through nonlinear crystals, becomes reflected from smooth surfaces, or experiences cavity effects. Moreover, in nonlinear media, polarization of light may considerably vary both in the cross section of a beam and in a laser pulse.

Our studies allow us to predict, describe, and analyze effects related to variations in  light polarization in crystals, liquids, and liquid crystals. The results of our research provide a background for the solution of problems related to the formation of light beams (pulses) with the desired distribution of polarization in the beam cross section (or in the pulse), enabling one to determine conditions when the light field is stable with respect to arbitrarily polarized perturbations. The results of our research open new horizons for the development and experimental implementation of new spectroscopic techniques, providing a deeper insight into the processes occurring in living nature.

Computer simulations in optics
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The main directions of research and scientific results

Atmospheric optics. Our research in this direction is concentrated on the investigation of the influence of atmospheric turbulence on the propagation of laser radiation and image transmission under natural conditions. Atmosphere is represented as a chain of screens with random phase distributions, with a light wave being transmitted sequentially through this series of screens. We developed a unique software for the generation of phase screens adequately imitating turbulent fluctuations with real atmospheric parameters. Using this software, we are modeling modern problems of atmospheric optics.

Propagation of high-power ultrashort laser pulses. An interest in this problem is associated with the progress of femto- and picosecond lasers, allowing pulses with a peak power of 109 – 1012 W to be produced. Filamentation of such pulses, i.e., formation of a thin extended channel with a high power density – was observed in the middle 1990s. A plasma is produced in such a channel, and a broadband conical emission is observed. This emission opens fundamentally new opportunities in atmosphere probing. The plasma channel thus produced may also serve as a controlled lightning conductor. The results of our numerical simulations provided a physical explanation for the filamentation phenomenon and conical emission. This research is performed in a close collaboration with the experimental group from the Laval University in Canada.

Laser arrays. Creation of multichannel lasers in the form of an array of emitters is one of the promising and rapidly progressing directions of laser physics. When all the emitters lase in-phase, such a multichannel laser serves as a coherent wide-aperture source with a composite aperture. Radiation of such a laser can be focused into a small volume, thus providing a high radiation power density. We are developing the method of phase matching of laser arrays based on the Talbot effect, i.e., diffraction self-reproduction of an image of periodic structures. A laser array placed in a common cavity with a Talbot geometry was shown to have lowest diffraction losses for the in-phase collective lasing mode. We have also proposed a dynamic model of collective lasing.

Multiple light scattering. In the regime of multiple scattering of light in randomly inhomogeneous media with strong fluctuations of the dielectric constant, scattered radiation preserves some of its coherent properties, which gives rise to several interesting phenomena, such as correlations of intensity of scattered radiation, enhancement of backward scattering, strong localization of electromagnetic waves, etc. We are studying these phenomena both analytically and by means of Monte Carlo numerical simulations. The results of this research are not only of fundamental importance, but also offer much promise for various applications, including optical diagnostics of randomly inhomogeneous and biological media.

Quantum theory of information

Associate Professor Boris A. Grishanin
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The main directions of research and scientific results

Photoinduced ultrafast processes in polyatomic molecules. This research is focused on the processes that can be adequately analyzed only by combining a rigorously quantum treatment and quasi-classical approximations. This is typical of molecules, since processes initiated by laser excitation in such molecules are determined by both the essentially quantum electron  subsystem and predominantly quasi-classical nuclear degrees of freedom. Modern computers allow numerical simulation of such processes provided that physically adequate approximations have been developed to describe the structure of a molecule and the dynamics of the process. Methods developed in our lab in collaboration with American colleagues have been successfully applied to investigate photoinduced reactions in both free and solid-surface-bound anthracene, difluorobenzene, and stilbene molecules. Chiral molecules is another object of our research. The physical properties of such molecules are different for their right- and left-handed configurations, which is characteristic of bio-organic molecules. Based on the results of our studies, we have proposed experimental schemes for a laser synthesis of molecules with a given chirality from an initially racemic mixture applicable for media with nonoriented molecules.

Investigation of fundamental properties of single atoms in a laser field. This research is aimed at providing a more comprehensive understanding of resonant quantum processes induced by a laser field in atoms. Some of the studies related to the investigation of the so-called Λ-systems (which are used, for example, to cool atoms down to ultralow temperatures in traps and for high-precision measurements of the magnetic field) and the dynamics of atoms in traps are carried out in cooperation with the experimental group of Bonn University.

Quantum computers. Our research in this area is focused on (a) the development of the most promising methods for the creation of the so-called entangled states of quantum systems, which is necessary for the implementation of quantum computations and (b) search for practical methods to model quantum computations with the use of classical computers.

Quantum information and quantum theory of random processes. Efficient applications of quantum information theory to various physical systems require the development of the relevant classification of quantum channels and adequate mathematical methods of calculations. This was done for the calculation of coherent information for elementary quantum communication channels, which opens the way to consider also more complicated physical systems. All the studies mentioned above are based on the methods of the quantum theory of random processes and are usually associated with the necessity of the further development of this theory to meet the challenges of modern  quantum physics.
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Denis Aleksandrovich Akimov, Researcher. Graduated from the Physics Department of Moscow State University in 1996. Finished his post-graduate work at the same department in 1999. Received his PhD (Candidate of Science) Degree in physics and mathematics in 2000. Scientific interests include nonlinear optics and laser physics. Worked on research projects supported by the President of Russian Federation grant, Russian Foundation for Basic Research, federal programs of Russian Federation, CRDF, INTAS, and Volkswagen Foundation, as well as research performed within the framework of agreements with the Universities of Palermo and Pisa and research carried out as a part of Russian - Italian and Russian - Belarussian programs. Author of more than 30 scientific publications. (Phone: 939 39 59, e-mail: akimov@ultra.phys.msu.su)
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