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Scientific seminar
Invited papers

· on February 15, 2012 in 3.00 p.m. 
Dr. Denisenko O.I. Volkov function and Green's function in the two pulsed light waves.
We consider the Dirac equation with two different four-potentials of the plane electromagnetic waves. We find the solutions of the Dirac equation for two pulsed electromagnetic waves with independent intensities, frequencies and polarizations propagating in the same direction. The Green function obtained due to the solutions. 

· on February 22, 2012 in 3.00 p.m. 
Dr. Nedoreshta V.N. Influence of an intensive pulse electromagnetic field on nonresonant scattering of photon by an electron in nonrelativistic case
The process of nonresonant scattering of photon by an electron in the intensive pulse electromagnetic field is studied theoretically for the range of strong intensities of the external field. The analytical expressions for the cross-section of mentioned process are derived. It is concluded, that the field of pulsed light wave significantly affects the cross-section of Compton scattering in the case when dispersing particles have nonrelativistic energies.
· on February 29, 2012 in 3.00 p.m. 

Post-graduate student Dyachenko М.М. Electron cooling of negatively and positively charged particles
A review of the problem of electron cooling of negatively charged particles has been done. It is known from experiments that there is an appreciable difference in the friction force of negatively and positively charged particles moving in a magnetized electron beam. This discrepancy has no explanation in the frame of the theory of electron cooling (analytical formulas for the friction force are proportional to the square of ion charge).
· on March 7, 2012 in 3.00 p.m. 
Post-graduate student Khelemelya A.V. The energy losses of a charged particle in a magnetized electron gas in the dielectric model.
The review of a charged particle energy loss in a magnetized electron gas in the frame of the dielectric model are presented.
· on March 14, 2012 in 3.00 p.m.
Dr. Novak А.P. Electron-Positron Pair Production in Heavy Ion Collisions
Electron-positron pair production in relativistic heavy ion collisions has been reviewed. Pair production can be studied in so called “ultra-peripheral collisions”, where the ions do not come close enough to interact strongly with each other. At the present time FAIR facility is under construction at GSI, Darmstadt. One of the goals of the FAIR project is to test QED in strong electromagnetic fields. Experiments on observation of QED processes in heavy ion collisions are possible in the frame of FAIR project.
· on March 21, 2012 in 3.00 p.m.
Dr. Kul'ment'ev A.I. Application of positron annihilation spectroscopy in studies of electron and defect structures of solids
A review in which physical essential principles of positron annihilation spectroscopy is reviewed, and its application to the study of the radiation resistance of structural materials in nuclear power is discussed.
· on March 28, 2012 in 3.00 p.m.
Dr. Tsybul'nik V.А. Amplification of electromagnetic field at the scattering of the ultrarelativistic electron by a nucleus in the external field of medial intensity
Amplification of electromagnetic field at the scattering of the ultrarelativistic electron on a nucleus in the external field is theoretically studied. Analytical expression for amplification constant is gained. Possibility of amplification of a field on some orders of magnitude is shown.
· on April 4, 2012 in 3.00 p.m.
Dr. Lebed' А.А. Electron scattering on a nucleus in the field of two pulsed laser waves
We study the electron scattering on a nucleus in the field of two unidirectional pulsed waves. The case when the characteristics of pulsed fields satisfy to quasimonochromatic condition, that is, the duration of each pulse is much larger than the characteristic oscillation time of the field amplitude. Amplitude of the scattering of an electron by a nucleus in the two pulse waves is obtained. The kinematics of the process is considered. In particular, the interference area in which the electron in the scattering emits and absorbs stimulated photons of combination frequency.
· on April 11, 2012 in 3.00 p.m.
Dr. Levitskaya O.O. Nonresonant scattering of an electron by a muon in the two pulsed light waves
The process of scattering of an electron at the muon in the two pulsed light waves in the nonresonant case. We define the kinematic conditions for nonresonant scattering. We obtain the amplitude and cross-section in the case of moderately strong external field.
· on April 18, 2012 in 3.00 p.m.
1. Dr. Starodub S.S. The effective interaction potential of two electrons in pulsed light field as the solution of Pauli equation in external field 
The interaction of two nonrelativistic electrons with each other in the presence of a pulsed light wave is studied. The solution of the Pauli equation, which takes into account the relativistic corrections 
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 is considered. These corrections are giving the main contribution in accounting for the influence of laser wave on the relative motion of electrons. The significant effect of a pulsed laser wave on the relative motion of electrons is shown.
2. Dr. Voroshilo А.I. Spontaneous emission of an electron in the field of two pulsed light waves
We consider the spontaneous emission of an electron in the field of two pulsed light waves. We study the kinematic and energy characteristics of the process. We obtain the amplitude.
· on April 25, 2012 in 3.00 p.m.
Dr. Kravchenko S.М. New Directions in the Theory of Electron Cooling
The theory of electron cooling of ions and positrons is presented.
· on May 16, 2012 in 3.00 p.m. 
Dr. Kul'ment'ev A.I. Kinematic characteristics of multiple scattering classical particles. Quaternion formalism
The essence of the method of electron cooling is that in one straight section of the storage ring parallel to the beam of heavy particles intense beam of electrons with the same average velocity and small spread in momentum is passed. At the general trajectory "hot" gas of heavy particles falls in a "cold" electron gas and cools as a result of Coulomb collisions. There are two different processes: single scattering that lead to cooling, and multiple scattering causing the heating of heavy particles. In the theoretical description two these processes are considered separately, due to the lack of theory, which allows to generalize the single-scattering formalism to the case of several consecutive collisions.

In report the first results of development of such a generalization are presented. In the case of a spherically symmetric potential single elastic scattering reduces to a rotation velocity of the particle in the orbital plane to the scattering angle. Therefore, to describe several consecutive collisions the formalism is needed in which it is possible to add effectively several such events.

For this purpose, we used the hypercomplex number – quaternion, which form a 4-dimensional algebra over the field of real numbers. By analogy with the case of single scattering the notion of generalized kinematic factor for the particles that have experienced two successive elastic collision was introduced, formalism was developed and the necessary software was created. The proposed approach was used for investigation the characteristics of the kinematic factor. In particular, we found that in the experiment, in which the directions of the incident and doubly scattered particles are fixed, there is a range of possible values of the energy of a particle. It is established that the extreme values of the energy have the particles which experienced both scattering event in the same orbital plane.

· on May 23, 2012 in 3.00 p.m.
Dr. Lysenko О.B. Creation of electron-positron pair by a photon in the two pulsed light waves 
We consider the Creation of electron-positron pair by a photon in the field of two pulsed light waves. We study the kinematic and energy characteristics of the process. We obtain the amplitude.
· on May 30, 2012 in 3.00 p.m.
Dr. Kholodov R.I. The energy losses of a charged particle in a magnetized electron gas (continued) 
Study of the motion of a charged particle in a plasma in a magnetic field is continued. The divergence eliminates by the standard methods of quantum field theory in the expression for the frictional force acting on the particle, taking into account the anisotropy of the electron gas temperature in the linear approximation. The case of a magnetized plasma ωB >> ωp is analyzed in detail. 
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