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Koau TemaTHYHHUX PYOpPHK: 29.05, 27.35.57

Tema guceprauii:
1. HeniniiiHi epeKTy B poliecax KBAHTOBOI €JIEKTPOAMHAMIKY B CUIIBHOMY iMITyJIbCHOMY I10J1i Jiazepa

2. Nonlinear effects in quantum electrodynamics processes in a strong pulsed laser field

Pedepar:

1. Inceprauiiina po60Ta IPUCBIYE€HA TEOPETUYHOMY NOCJIIKEHHIO (Pi3MYHUX NPOLECIB B IMITYJIbCHOMY JIa3€PHOMY
I10J1i METOZ,aMU KBAHTOBOI €JIeKTPOAMHaMiKK. BUBUaIOTbCS KiHEMATUYHI 0COGJIMBOCTI IPOLIECIB PO3CiIOBaHHS
€JIEKTPOHA Ha Spi, €JIeKTPOHA Ha €JIEKTPOHI, rajIbMiBHOTO BUIIPOMiIHIOBAHHS €JIeKTPOHA Ta HAPOIKEHHS
€JIEKTPOH-TIO3UTPOHHO]I Napy (OTOHOM Ha s1Ipi B IPUCYTHOCTI 30BHIIIHBOT'O iMITyJIbCHOTO I10JIs1 OJHi€l Ta ABOX
JIa3epHUX XBUJIb. PO3BUHYTO TEOPil0 LIUX MPOLECiB, OTPMMAHO SIBHi BUPa3u [JIs1 aMILIITY], IepexXoay Ta
nudepeHLiaTpHUX NIepepisiB, LOCiI)KeHO eHepreTUyHi Ta KyTOBi PO3IOAiIN YaCTUHOK B KiHLIEBOMY CTaHi Ta
IIPOBENIEHO IOPIBHAJIILHUM aHaJIi3 11 MOJieJIEl MOHOXPOMATUYHOI Ta iMITyJIbCHOI JIa3epHOi XBuJli. [IpoBeneHo
CHACTEMHUI aHaJi3 (i3sMYHUX [IPOLECIB B iIMITyJIbCHOMY I10JIi 32 PE30HAHCHUX YMOB, Y BUIIQAKY ABOX XBUJIb IIPU
KOpeJIsiLii BUIIPOMIHIOBAHHS Ta NOTJIMHAHHS (OTOHIB JIa3€pPHOTO 110151, IPY PO3CiI0BaHHI MBUIKUX YACTUHOK Ha

MaJli KyTU 33 MaJIUX NI€PEaHuX iMITyJIbCiB, y BUNIAIKY KOJIM €HEPTid 1014, IO [OIJIMHAETHCS YU BUIIPOMIHIOETHCS



YaCTHUHKOIO, OJJHOTO MOPSIKY 3a BEJIMYUHOIO 3 TI0YATKOBOIO KIHETUYHOIO €HEPTiel0 YaCTUHOK. PO3BUHYTO METOIUKY
yCyHeHHsI He(i3sn4HOi pe30HaHCHOI pO30DKHOCTI aMILIITy iU Ta Iepepisy MPoLeciB B [10J1i iMITy/IbCHOTO J1asepa.
[TokaszaHo, 110 32 0COOIUBUX KiIHEMaTUYHUX YMOB HeJIiHilHI epeKTU MOXYTb [IPUBOJUTH 10 CYTTEBOTO 3POCTAHHS

nepepisiB MpoLEeCiB KBAHTOBOI €JIEKTPOAVHAMIKY B 30BHIIIHLOMY JIa3€PHOMY I10JIi.

2. This thesis includes the theoretical study of physical processes in a pulsed laser field by the quantum-
electrodynamics methods. The kinematic features of the processes of scattering of an electron by a nucleus, an
electron on an electron, bremsstrahlung of an electron and the production of an electron-positron pair by a
photon on a nucleus in the presence of an external pulsed field of one and two laser waves are studied. A theory of
these processes is developed. Explicit expressions are obtained for the transition amplitudes and differential cross
sections. The energy and angular distributions for the particles in the final state are investigated. A comparative
analysis is carried out for models of a monochromatic and pulsed laser wave. A systematic analysis of physical
processes in a pulsed field is carried out under resonant conditions, in the case of two waves with correlation of
radiation and absorption of photons of the laser field, with scattering of fast particles at small angles and small
transferred momenta, in the case when the energy of the field, which is absorbed or emitted by a particle, is one of
the order of magnitude with the initial kinetic energy of the particles. A method was developed regard to
elimination of the nonphysical resonance divergence in the amplitude and cross-section of the processes in a
pulsed laser field. It is shown that under special kinematic conditions, nonlinear effects can lead to a significant
increase of the cross sections of quantum electrodynamics processes in an external laser field.
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