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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX PYOPHK: 29.33.35

Tema gucepranii:
1. BumyIieHe i ClOHTaHHE BUIIPOMiHIOBAaHHS IIPU PO3CilOBaHHI €JIEKTPOHA Ha 44Pi B iIMITyJIbCHOMY CBIiTJIOBOMY I10JIi

2. Stimulated and spontaneous bremsstrahlung in the electron scattering by a nucleus in pulsed light field

Pedepar:

1. B 60pHiBCbKOMY HAOIMKEHHI TEOPETUYHO BUBUYEHO PO3CIIOBAHHS €JIeKTPOHA Ha SIIPi B iIMIIyJIbCHOMY CBiTJIOBOMY
nosti. [TokazaHo, 110 HIMOBIPHICTh BUMYILIEHOTO BUIIPOMiHIOBAHHSI i [1OrJIMHAaHHS (QOTOHIB 30BHIIIHbOI XBUJ Y
BUIAKY iMITyJIbCHOI CBiTJIOBOi XBUJIi BU3BHAYAETHCA CEPENHIM 3HAYEHHAM BiZJ[TIOBIIHNX MMOBIPHOCTEN [JIS1 MOJEI
MOHOXPOMAaTHUYHOI XBUJIi. TEOPETUYHO BMBYEHO IIPOLEC CIIOHTAHHOTO raJIbMiBHOTO BUIIPOMIHIOBAHHS [IpU
PO3CilOBaHHi €JIEKTPOHA HA SIpi B iIMITyJIbCHOMY [TOMiPHO CUJIBHOMY 110JIi. [T0Ka3aHo, o 11 HEPENSITUBICTCHKUX
€HEPriil eJIEKTPOHY, KOJIM IIBUIKICTb OCLUJIALIN €JIEKTPOHY B iMITyJIbCHIN XBUJI OZHOTO MOPAIKY 3 IIBUIKICTIO
[IOCTYNaJIbHOTO PYXy €JIEKTPOHA, IIepepi3 MPoleCcy CIOHTAHHOTO BUITPOMiHIOBaHHS KOPCTKOTrO (pOTOHA MOXKE B
IleKisbKa pasiB IepeBUIYBaTH BiANOBIIHUI NIepepi3 3a BilCyTHOCTI 110J14. TeOpeTUYHO BUBYEHU NTPOLIEC
PE30HaHCHOTO TaJIbMiBHOTO BUIIPOMiHIOBAHHS IIPM PO3CilOBaHHI eJlIeKTPoHa Ha sapi. PesaoHaHCHi po36iXHOCTI B
nepepisi ycyBaloTbCsl B paMKax pO3IJISIHYTAX HAO/IVKEHb, a He (PEHOMEHOJIOTIYHO 3rilHO A0 npouenypu bpenra-
Birnepa. B 06;1acTi peITUBICTCbKUX €HEPTill €JIeKTPOHY PE30HAHCHUIA IepePi3 rajbMiBHOTO BUITPOMIHIOBaHHS IpU

PO3CilOBaHHi €JIEKTPOHA HA AIpi MOXKE Ha IT'Th [IOPAAKIB 32 BEJIMYUHOIO [IEPEBUIILYBATH BiAIOBiAHUI ITepepi3 3a



BiZICYyTHOCTI 30BHIIIHBOTO NOJIs1. B 0671aCTi Y/IBTPApessSTUBICTCHKUX €HEPriil €JIEKTPOHY aHEe BiJHOMIEHHS MBUIKO

crajae.

2. Electron scattering by a nucleus in pulsed light field was theoretically investigated in the frame of the Born
approximation. It is shown that the stimulated emission-absorption probability in the case of a pulsed light wave is
determined by the average value of corresponding probabilities in the case monochromatic wave. Spontaneous
bremsstrahlung owing to electron scattering by a nucleus in pulsed light field was theoretically investigated. It is
shown that the cross section of the process with hard spontaneous-photon emission on several times greater than
corresponding cross section in external field absence when the oscillation velocity of an electron in the pulse peak
is in order of magnitude greater than or equal to the velocity of translational motion. Resonant spontaneous
bremsstrahlung by an electron scattered by a nucleus was theoretically investigated. Resonant infinities are
eliminated from the process cross section by the sequential method in the frame of examined approaches rather
than by the phenomenological Breit-Wigner procedure. Within the range of relativistic electron energies the
resonant differential cross section of electron-nucleus spontaneous bremsstrahlung may be five orders of
magnitude greater than the corresponding cross section in the absence of external field. Within the range of
ultrarelativistic electron energies, this ratio decreases drastically.
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