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Oco06J1uBi TO3HAYKHU: Binkpura
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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eTamny. TeopeTuyHe SOCIIIKEHHS IIPOLIECY CUHXPOTPOHHOTO BUMIPOMIHIOBAHHS B HAOKPUTUYHOMY

MarHiTHOMY I10JIi
IToyaToK eTamy: 07.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaiMEeHYBaHHS IOPHUIHYHOI 0coou (a6o ITIB ¢izumuHO0i 0c00H): IHCcTHTYT IpHKIanHOi (isnKn

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05399225
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InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380542223760, 380542222794
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:
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Poamip opranisanii:
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BrijinB HaAKPUTUYHOIO MAarHiTHOTO I10J1s Ha CIiH-TI0JSIpU3aLlifiHi e(peKTH B IIpolecax KBAaHTOBOI eJIeKTPOAMHAMIKY

Ha3sBa po6oTH aHIJIilICbKOIO:

Influence of a supercritical magnetic field on spin-polarization effects in the processes of quantum
electrodynamics

Pedepat yKpaiHCBKOIO:

[IpoBeieHO TEOPETUYHE NOCIIIIPKEHHS TPOLECiB (POTOHAPOAKEHHS €JIEKTPOH-TIO3UTPOHHOI IIapy Ta
CUHXPOTPOHHOT'O BUIIPOMIHIOBAHHS B CUJIBHOMY Mar"iTHomy nosti. OTpUMaHO aHaJIiTUYHI BUPa3y HMOBIpHOCTEN
IIPOLECIB [1JI1 IOBIJIbHOIO 3HAYEHHS I10JI81 3 YPaxyBaHHAM IOJIIpU3allii YACTMHOK. 3HaNI€HO MPHHY PE30OHAHCY
[IPOLECIB KBAHTOBOI €JIEKTPOAVHAMIKHY, AK IIOBHY MMOBIPHICTb CHHXPOTPOHHOTI'O BUIIPOMiHIOBaHH4. [ToKa3zaHo, 110
17151 BUIIAJKY, KOJI €JIEKTPOH BUITPOMIHIOE B3[JOBK MarHiTHOTO I10JIsl, BUIIPOMIHIOBaHHSI Ma€ IIPaBy KPYrOBY
IOJISIPU3allilo, a KOJIM NePIEeHIUKYJISIPHO, TO [IJI1 OCHOBHOTO KaHaly Oy/ie HOpMaJlbHa NoJIsipu3allis, a sl CIiH-
(uiin - aHopMasibHa. JI7151 iHIMKUX KyTiB BUIBOTY 3i 30i/IbIIE€HHSIM 3HAaY€HHS MarHiTHOTO I0JIs1, KpYroBa MOJISIpU3aLlis
301/IbIIY€EThCS, A JIiHifIHA — 3MEHIIYEThCS i TPU LIbOMY 3'SIBJISIETHCSI KOHYC CUHXPOTPOHHOTO BUIIPOMIHIOBAHHS
IepIeHIUKYJIsIpHO MoJto. [TokasaHo, o npu poTOHAPOAKEHHI ITapy Ha HyJIbOBI piBHI JlaHAay SIK €JIeKTPOHH, TaK i
[TO3UTPOHU HAPOIPKYIOTbCH B OCHOBHUY CIIIHOBUI CTaH. SIKILO X OfiHA 3 YACTMHOK HAPOIKY€EThCA HA MEPLIOMY, a
Ipyra Ha HyJbOBOMY piBHi Jlanzaay, To nosasipusalis nepumoi 6ye 3ayexaru Bif jniHiliHoOI nosspusatii poToHa, a
Ipyra — HApOIPKYyEThCSI B OCHOBHOMY CIIIHOBOMY CTaHi. Y BUIIAAKY, KOJIM I1apa HAPOIPKY€EThCS Ha NIEPIIOMY

30yIpKeHOoMYy piBHI Jlanzay, To nossipusallist cy1abKo 3a1eXXUTh Bif, ossipysalii poroHa.

Pedepar aHIJ1iHCBKOIO:

A theoretical study of the processes of photoproduction of an electron-positron pair and synchrotron radiation in
a strong magnetic field was conducted. Taking into account the polarization of particles, analytical expressions of
process probabilities for an arbitrary value of the field were obtained. The resonance width of quantum
electrodynamics processes was found as the total probability of synchrotron radiation. It is shown that for the case
when the electron radiates along the magnetic field, the radiation has a right circular polarization, and when it is
perpendicular, the polarization will be normal for the main channel, and abnormal for the spin-flip. For other
angles, with an increase in the value of the magnetic field, the circular polarization increases, and the linear
polarization decreases, and at the same time, a cone of synchrotron radiation appears perpendicular to the field. It
is shown that when a pair is created at zero Landau levels, electrons and positrons are created into the ground
spin state. It was found that if one of the particles is created at the first and the second one at the zero Landau
level, then the polarization of the first one will depend on the linear polarization of photon, and the second one is
created in the ground spin state. It is shown that if a pair is created at the first excited Landau level, its polarization
depends weakly on the photon polarization.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Teopis npouecis GOTOHAPOIKEHHS €JIEKTPOH-TIO3UTPOHHOI Iapy Ta

CUHXPOTPOHHOTO BI/II'IpOMiHIOBaHHH B CUJIbBHOMY MaFHiTHOMy T10JIi.

Ha3zpa HTII aHrsiiicbKo00: Theory of processes of photoproduction of an electron-positron pair and

synchrotron radiation in a strong magnetic field.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3acTOoCyBaHHS: 72.19. JlocimKeHHs i1 eKCliepUMeHTasIbHI PO3PO6KHU Y cdepi iHIIMX TPUPOSHNYNX i

TEXHIYHMX HayK.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: PossunyTo Teopito nporecis GOTOHAPOIKEHHS €IEKTPOH-TIOBUTPOHHOI MApU Ta CUHXPOTPOHHOTO
BUINPOMIHIOBaHHS B HAZKPUTUYHOMY MarHiTHomy rnosi. OTpMMaHo aHaliTUYHI BUPa3y NMOBIPHOCTEN MPOLIECIB 3
ypaxyBaHHSM I0JIsIpy3aliii 4aCTUHOK Ta Ha iX OCHOBI JocinKeHo criH-nonsgpusaliiiii epextu. 3okpema, s
CHHXPOTPOHHOT'O BUNPOMIHIOBAHHS II0KA3aHO, 110 B HATKPUTAYHOMY MarHiTHOMY I10JIi 3'IBJIIETbCSI KOHYC
CHHXPOTPOHHOT'O BUNPOMIHIOBaHHS NEPIEHIUKYJISIPHO OJIIO i IMOBIPHOCTI OCHOBHOTO Ta CIiH-(JIiIl KaHAJIiB
BUPIBHIOIOTBCS. [0Ka3aHo, Mo y BUNIQAKy HEMOJISIPU30BAHOrO MTyYKa €JIEKTPOHIB, KOJIM BUIIPOMIHIOBAaHHS
PO3IIOBCIOJKYETLCS B3IOBXK I10JI1 MAEMO ITPaBy KPYrOBY IOJISIPU3ALLiIO, & KOJIU - IIEPIIEHIUKYJISIPHO, TO JIiHiAHA
NOJISIPU3allis 3aJIEXKUTD Bifl BEJIMUYMHY MarHiTHOro noJis. Tak B CyOKpUTUYHOMY I10J1i BUIIPOMiHIOBaHHS Oyie
HOPMAJIbHO MOJISIPU30BaHe, 2 B HAIKPUTUYHOMY — CTYIIiHb IIOJIIpU3aLii IpsMye 10 HyJs. 17 npouecy
(OTOHAPOMKEHHS TTapy OTPMMAHO BUPA3HU AJ1 CTYIEHs NOJIIpy3allii KiHI€BUX YACTUHOK y BUMIAAKY
HaJKPUTUYHOTO MarHiTHoro noJis. [TokasaHo, 110 KoY I1apa HapoIpKyeThbCsl Ha HYJIbOBUX PiBHAX JlaH[ay, BOHA Oyne
B OCHOBHOMY CIIIHOBOMY CTaHi. SIKIIO X OJIHA 3 YaCTMHOK HAPOIPKY€EThCS Ha NIEPILIOMY, a Apyra Ha HyJIbOBOMY PiBHI,
TO IOJIspHr3alis nepioi 6yne 3anexxaryu Big napamerpa CToKca, SKUM BU3HAYAE JIiHIHY [10J1Spur3aliio, a Ipyra
YaCTMHKA HAPOJKYETHCSI B OCHOBHOMY CITIHOBOMY CTaHi. Y BUIIAJIKy, KOJIM [1apa HAPOJKYETLCS Ha MIEPUIOMY

30yIpkeHOMY piBHI Jlanzay, TO OJsIpU3allist c1abKo 3aJ€XUTh Bif, ossipy3alii poToHa.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuniunoBo HOBOi mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
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IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAaAIOTHCS

HasiBHicTB Gi3Hec-myIaHy: Hi
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