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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.35.19

Tema guceprauii:
1. KorepeHTHe KOJIEKTUBHE HAJIBUIIPOMIHIOBAHHS HEPEJIITUBICTCHKUX €JIEKTPOHIB B MarHiTHOMY IOJIi Ta IOTO

peasizallist B acTpoQi3suiyHUX YMOBaX.

2. Coherent collective superradiation of nonrelativistic magnetized electrons and its realization in astrophysical

conditions.

Pedepar:

1. Y nuceprauii po3po6sieHo Teopito edpeKkTy HaiBUIIPOMiHIOBAHHS HEPEJIITUBICTCbKUX €JIEKTPOHIB B MarHiTHOMy
I10J1i Ha BUCOKUX piBHSIX Jlanzay i e edeKTt 3acTocoBaHo AJ1 PisnyHoi inTepnperauii npupoau i xapakTepuCTUK
HAATOTYKHOI'O LEKAaMETPOBOTrO BUIIPOMiHIOBaHHS cucteMu lOmitep-lo. [lokasaHo, 0 B iHBEPTOBAHIN CUCTEMI
€JIEKTPOHIB B MarHiTHOMY IOJIi HA BUCOKHUX PiBHAX JlaH[ay B MeXaX "IOMEHIB KOT€PEHTHOCTI" 3a IEBHUX YMOB
BifOyBaeTbCs "nosisipusaliiHuil” ¢Ga3oBuil nepexif, B CTaH HaABUIIPOMiHIOBaHHS. OTPUMaHO HeJliHiliHe piBHSIHHS
(Tuny piBHSIHHS Belica B Teopii MarHeTrsmy), ke onucye e(peKT CIOHTaHHOI caMmoIossipy3aliii JoMeHa
KOT€PEHTHOCTI 32 paxyHOK JIMII0JIb-AUIIOJIbHOI B3aEMOZII MK JUIOSIMY, 10 06epTaloThCs. EQeKT LUKIOTPOHHOTO

HaJIBUIIPOMIHIOBAHHS €JIEKTPOHIB 3aCTOCOBAHO J15 iHTEpIIpeTalii NpUpOaY HAAIIOTY>KHOTO CIIOPAAUYHOTO



I€KaMeTpPOBOT0 pafioBUNIPpOMiHIOBaHHS cuctemu lOmitep-lo. [TokazaHo, o B 6/11KHil MarHitocdepi FOnitepa
IIPUCKOPEHI Bix o 3rycTKu eseKTpoHiB 6is1s nomocis OniTepa focaraioTb HAIKPUTUYHOI ITyCTUHM i IePeX0IsTh B
CTaH HaJBUIIPOMiHIOBaHHS. 3allpOIIOHOBAHO KBAaHTOBY MOJeJib GOPMYBaHHS MilliCEKYHIHUX KBa3inepiofguyHuX 3a
9acoM S-CIEKTPiB JEKaMETPOBOr0 BUITPOMiHIOBaHHS cucTemu I0mniTep-1o 3a paxyHOK MOy IIOBaHHS [IEPBUHHOTO
BUIIPOMiHIOBaHHS HOniTepa B MarHitocgepi razoBo-nuaboBoro Topa lo. Moziesb MoB'sg3ye 4acoBY JUCKPETHICTb S-

iMITyJIbCIB 3 JUCKPETHICTIO PiBHIB JlaHay Ha JIOKaJIbHUX IipO4YaCcTOTax €JIEKTPOHIB B TOPi lo.

2. The thesis deals with developing of the theory of superradiation of the inverted nonrelativistic electrons in the
magnetic field on high Landau levels. This effect is applied to interpret the nature and main features of the super-
power decameter radiation of the system Jupiter-Io, using only the observational data of the system Jupiter-Io and
parameters of S-spectra. The phenomenon of superradiation arises when in "coherence domains", with sizes R_0
smaller then the wavelength, all N_0 radiating dipoles gradually during radiation become aligned in one direction
due to the dipole-dipole interaction between them in the "near zone", so that, as a result, the total dipole of the
domain turns out to be NO times larger then the elementary dipole. Therefore, the intensity of the collective dipole
radiation becomes proportional to N_072, and not N_0 as in the case of radiation of uncorrelated dipoles. The
nonlinear equation (similar to the Weiss method in the theory of spontaneous magnetization) is obtained. The
effect of cyclotron superradiation of electrons on high Landau levels is applied to interpret the main features of
the super power decameter radiation of the system Jupiter-Io. It is offered the quantum model of formation of
milisecond quasiperiodical on time S-spectra of decameter radiations of the system Jupiter - lo due to modulation
of primary radiation of the Jupiter in magnetosphere of gas-dusty Io torus.
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