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Born:

1947 , s. Omsk  , USSR

Professional Interests:

Theoretical Chemical Physics

Specific fields of interest:

·  General theory of diffusion-influenced chemical reactions in solutions.

· Theory of magnetic and spin effects in chemical reactions.

Education:

June 1973
Ph.D. in Chemical Physics 

Institute of Chemical Kinetics and Combustion, Novosibirsk, Russia.

Theses title:

Relaxation induced by frequency and Heizenberg

                                   Exchange 
Theses Advisors: 
 Prof. Anatoly I. Burshtein

Work Skills:
1. Good knowledge of the modern methods of mathematical and theoretical physics

2.  Strong background  in analytical  methods of theoretical chemistry

3. Thirty-year experience in the theoretical chemical physics.

Languages:

English

Good knowledge

Russian

Native language

Work Experience:

6/93 – present

Head of Theoretical  Chemistry Laboratory

Voevodsky Institute of Chemical Kinetics and Combustion, Novosibirsk, Russia.

· Development of the microscopic theory of reactions in liquid solutions, i.e.,

                                         development of modern methods of derivation of non-Markovian chemical

                                         kinetic equations based on the non-equilibrium statistical mechanics and                                                                 

                                         the scattering theory.

· Theoretical investigation of Chemically Induced Dynamic Electron Polarization (CIDEP).

· Theoretically studied the Magnetic Reaction Yield ( MARY) spectra.

· Theoretical studies of the multistage reversible reactions including those with  metastable reactants.

· Forward and back electron transfer geminate and bulk reactions.

2/88-5/93

Leading Research Scientist (Lab. of Prof. A.I.Burshtein)

 Institute of Chemical kinetics and Combustion, Novosibirsk, Russia.

· Theoretically studied  the stimulated nuclear polarization spectra in systems with restricted mobility (micelles, biradicals) .

· Theoretical studies of Optically Detected Spin Resonance (ODESR) spectra including multiquantum resonances and OD ENDOR.

7/80-1/88

Senior  Research Scientist (Lab. of Prof. A.I. Burshtein)
Institute of Chemical Kinetics and Combustion, Novosibirsk, Russia.

· The development of kinematic approximation and investigation of diffusion–influenced  reactions  with reactivity anisotropy of reactants.
· The development of the theory of Optically Detected ESR spectroscopy of radical pairs in solutions.
· Derivation of the Integral Encounter Theory equations.
· Development of the theory or vibrational states dephasing in liquid solutions.
6/73-6/80                  Junior Research Scientist (Lab. of Prof. A.I. Burshtein)

                                   Institute of Chemical Kinetics and Combustion, Novosibirsk, Russia.

· Development of the Impact Theory of bimolecular quasi-resonant processes in liquid solutions.
· Theory of long-range energy transfer in liquid solutions.
11/72-5/73

Senior laboratory assistant (Lab. of Prof. A.I.Burshtein)

Institute of Chemical Kinetics and Combustion, Novosibirsk, Russia.

· Theoretical study of  manifestation of  a frequency migration in spin-echo signal decay.

10/ 69-10/72                Post-graduate student (Lab. of Prof. A.I.Burshtein)
Institute of Chemical Kinetics and Combustion, Novosibirsk, Russia. 

· Theory of  positronium ortho-para conversion.

· Theory of spin exchange broadening of ESR lines in solutions of free radicals and transition metal complexes.

    Teaching experience:

4/92-present              Full Professor (Physical Faculty)

                                 Novosibirsk State University (Russia).

                                 Lectures on Thermodynamics  and Molecular Physics.

                                 Lectures on Foundation of Elementary Reaction Theory.

2/91-3/92                 Associate Professor (Physical Faculty)

                                Novosibirsk State University (Russia).

                                Lectures on Thermodynamics  and Molecular Physics.

                                Lectures on Foundation of Elementary Reaction Theory.

2/88-1/91                 Assistant Professor (Physical Faculty)

                                Novosibirsk State University (Russia).

                                Seminars on Thermodynamics and Molecular Physics .

2/82-1/88                 Assistant (Physical Faculty) 

                                Novosibirsk State University (Russia).

                                Seminars on Thermodynamics and Molecular Physics.

Seminars and Lectures:

	Free University of Berlin
	Germany
	Lab. of  Prof. K.Moebius
	October 1991

	III International Symposium on  Magnetic Field and Spin Effects in Chemistry, Chicago
	USA
	Argonne National Laboratory
	Invited talk 
October 1994

	Odense University, Odense
	Denmark
	Group of Prof. J.Pedersen
	September 1995

	IV International  Symposium on  Magnetic Field and Spin Effects in Chemistry, Novosibirsk
	Russia
	Institute of Chemical Kinetics and Combustion
	Plenar talk 
August. 1996

	The Southern Denmark University, Odense
	Denmark
	Group of Prof. J.Pedersen
	October,1997

	The Southern Denmark University, Odense
	Denmark
	Group of Prof. J.Pedersen
	September, October, 1998

	Muenchen Technical University, Muenchen
	Germany
	Group of Prof. Z.Fisher 
	December, 1998

	I International Workshop on Diffusion Assisted  Reactions, Rehovot

	Israel
	Weizmann Institute of Science
	Invited talk

March 1999



	The Southern Denmark University, Odense
	Denmark
	Group of Prof. J. Pedersen
	October

 2000



	II International Workshop on Diffusion Assisted Reactions, Volgograd      
The Southern Denmark University,       Odense
International Conference of Pure and Applied Chemistry (ICPAC-2010), 
1-st International Conference on Reaction Kinetics in Condensed Matter (RKCM’10),             
	Russia

Denmark

Mauritius
Russia


	Volgograd State University

Group of Prof. J. Pedersen
	Invited talk

September
2000

September-November

2002, 2005, 2006

Invited talk

July 2010

Invited talk

September 2010


	
	Group of Prof. J. Pedersen
	September 2000


Honors and Awards:

	
	Name of Award
	Location of Tenure
	Period Held

	1.
	Personal Scholarship for Leading Scientists 
	                   Russia
	04/00-04/03
04/96-03/00

01/93-12/95

	2.
	The Honor List of Russian Academy of Sciences
	                   Russia
	1999

	3.
	Award (2 nd Place) of the Russian Association of Theoretical Organic Chemistry
	                   Russia
	1993

	4.
	Award(2nd Place) of Sibirian Branch of Russian Academy of Sciences
	                    Russia
	1984


Most Significant Research Contributions:

1. Investigation of the influence of kinematics of reactants motion on the rate of physico-chemical processes. 

· The hopping mechanism of trapping of an electron moving in the liquid has been theoretically predicted, then experimentally identified in literature and successfully interpreted according to the theory.

· The quasistationary rate constant of trapping by diffusing traps excitations, electrons or particles migrating by stochastic jumps of arbitrary length in condensed matter has been calculated. It has been shown that the two-scaled nature of the relative translational mobility gives rise to new kinematic mechanisms. These mechanisms are characterized by unusual dependence of the reaction rate constant on migration parameters.

2.  The problem of calculating the diffusion-influenced reaction rate constant between reactants
 with reaction anisotropy. 
· The rate constant of a diffusion-controlled reaction when not all particle surface but a small part of it is reactive has been obtained using accurate analytical solution. The result obtained is the generalization of the well-known Smoluchowski result for the diffusion-controlled reaction rate in solution. 

· The so-called Kinematic Approximation has been developed for the calculation of rate constants of diffusion-assisted physico-chemical processes. On this basis the rate constant of diffusion-influenced reactions with allowance for the rotational motion of reactants has been obtained.

· The Kinematic Approximation has been generalized to the cases of bulk and geminate reactions between reactants with internal spin structure (Green's function method). It  gives powerful method for analytical and numerical consideration of a wide class of spin-magnetic effects.
3.  The exchange broadening of  free radicals ESR lines in solution due to encounters with transition metal ions exhibiting short electron spin relaxation times.

· The analytical expression for the spin exchange constant has been obtained for the arbitrary value of transition metal ion spin, arbitrary value of ion relaxation time and for the relative diffusion of the radicals and ions. The spatial anisotropy of the exchange integral has also been taken into account.

4.   Theory of optically detected ESR (OD ESR) spectra. 

· The form and transformation of OD ESR spectra under spin relaxation processes , ion-molecular charge transfer and increasing microwave power have been considered. The effect of non-exponential character of radical-ion recombination kinetics upon OD ESR spectra has been investigated. 

· The theories of multi-quantum resonances  and OD ENDOR (optically detected double spin resonance) demonstrating good agreement with experimental data, had been developed.

5. Dynamic  electron spin polarization in diffusive radical pairs and micelles. 

· The analytical theory of Chemically Induced Dynamic Electron Polarization (CIDEP)  in high magnetic field for free diffusive pairs and  micelles has been developed demonstrating very high accuracy as compared to numerical calculations. On this basis clear physical interpretation of phenomena has been suggested. 

6.   Stimulated nuclear polarization spectra.

· Stationary and time-resolved stimulated nuclear polarization (SNP) spectra in biradicals and micelles have been for the first time theoretically studied. It has been shown that the shape of SNP spectra are very sensitive to the value of the exchange integral. From comparison of calculated and experimental SNP spectra the parameters of exchange integral have been determined. It had been shown theoretically that the fast radical pair singlet state recombination decreases the SNP spectra lines splitting similar to the effect of the exchange interaction.

· The shape of law magnetic field maximum in MARY spectra has been investigated for different survival time distributions. 

7.  Theoretical elaboration of the methods of detecting radicals using external magnetic field 
      switching.
· A new type of spin chemical experiment has been suggested which utilizes switching of external      magnetic field . It has been shown that the method provides unique time resolution in kinetics of spin-magnetic phenomena. 

· The theory of spin-magnetic effects under switching  magnetic resonance parameters (including switching external magnetic field ) has been developed in universal form based on Green's function formalism.

7. Development and applications of the Encounter Theory.

· The Impact approximation in the theory of bimolecular quasi-resonant processes in liquid solutions was  developed for the first time. It allows for both stochastic motion of encountering particles and dynamical nature of their interaction responsible for the processes.

· The Integral Encounter Theory  (IET) was developed for the first time. It takes into account non-Markovian character of kinetics equations of physico-chemical processes including both quasi-resonant ones (including relaxation) and multistage chemical reactions. 

· On the basis of IET reversible transfer of photo-generated short-lived excitations to energy acceptors with relatively stable excited state was considered. The conventional rate description of such a process even within the most sophisticated differential encounter theory was shown to be impossible due to divergence of rate constants, i.e., usual kinetics mass law does not apply for the description of this type of reactions. This result was recognized as one of the main achievements of Russian Academy of Sciences in 1997 year.

· The theory of space migration influenced reactions was reformulated for the first time in terms similar to those of the quantum scattering theory. On this basis the universal general long-time kinetic laws of the attainment of steady-state values by observables in bulk and geminate chemical reactions was  deduced. Thermodynamically, not only the universality of their long-time dependence is important, but also the fact that the rate of attaining the steady-state values is completely determined by macroscopic quasi-equilibrium observables.

· Modern many-particle methods of the non-equilibrium statistical mechanics was adopted to consideration of chemical reactions in liquid solutions and a novel universal way of derivation of non-Markovian binary kinetic equations of a wide class of chemical reactions (including ones with initial correlation) was suggested. On this basis the kinetic equations of multistage reversible reactions (including ones with spin dependent and short-lived stages) was derived for the first time.

