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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

EnexkTpomarHiTHi Npouecu B iHTEHCHBHMX 3O0BHIIIHIX IOJIIX Ta IIPY B3a€MOJil 3apsIpKEHMX YaCTUHOK BEJIMKOi eHeprii 3

KpI/ICTaJIi‘{HI/IMI/I Ta aMOpd")HI/IMI/I CeEpenoBulaMmn

Ha3sBa po6oTH (aHrJI)

Electromagnetic processes in the intensive external fields and under interaction of the charged particles of large energy with
crystalline and amorphous substances

Pedepar (yxp)

Po3rssiHyTO mpoliec rajJbMiBHOIO BUIIPOMIHIOBAHHS PEJISITUBICTCHKUX €JIEKTPOHIB i IO3UTPOHIB IPU 0O0'€MHOMY BiIOWUTTI B
3irHyTOMY KpHCTaJi. [IpoBeJIeHO KOMIT'IOTEpHE MOJZEJIOBAaHHS TPAEKTOPINl €JIeKTPOHIB i MO3UTPOHIB 32 YMOB SBUIIA 06'€MHOTO
BIIOUTTS Ta PO3PaxyHKU CIIEKTPaJbHO-KYTOBUX POB3IOAINIB TraJbMiBHOTO BUIIPOMIHIOBaHHS, 11O CYINPOBOMXYE L€ SBHUIIE.
JlocnimkeHo 0CO6IMBOCTI CIIEKTPAIbHO-KYTOBUX Ta MOJISIPU3ALIHNAX XapaKTePUCTUK BUITPOMIHIOBAHHS YJIbTPA PEJISITUBICTCHKUX
€JIEKTPOHIB |1 MO3UTPOHIB B yMoOBax CyTTeBOi HexpumnosbHOCTI Ta TII@-edexry. IlokazaHo, 1O rajabMiBHE BUIIPOMiHIOBAHHS
€JIEKTPOHIB i MO3UTPOHIB 3a INX YMOB Ma€ BUCOKUH CTYIEHb JIiHiIHOI mossipu3anis. Ha oCHOBI oTpuMaHuX B pOOOTi pe3ysbTaTiB
MIPOIIOHYETHCSI TPOBEAEHHS! EKCIEPHUMEHTAJBHOTO JOCJIIKEHHs. 3arpolloHOBaHA KBAaHTOBA MOJENIb JKOPCTKOTO 6arato
(POTOHHOTO BUIPOMIHIOBAaHHS YJIbTPA PEJSTUBICTCBKAMU €JIEKTPDOHAMU Y MepioguyHOMy mosi. Ll mMomens nae 3Mory
MPEJICTABUTA TAaPMOHIMHUI CKJIa[ II0JI BUIPOMIHIOBAHHS $IK OJHOYACHE PO3CISIHHSI JEKiJIbKOX KOrepeHTHUX (OTOHIB i
OTPMMATU pO3NOALI II0 EHEPrisM BUIPOMIHEHMX €JIEKTPOHIB Bili OHIOYJISITOPHOIO IapaMeTpa. 3HaWleHa 3aJIeKHICTb
CEPEAHbOCTATUCTUYHOI MMOBIPHOCTI BUIIPOMIHIOBAaHHS JAHOI rapMOHIKM Bifl aMILITYAW 30BHIIHLOIO MEPIOJUYHOrO IOJA.

I[TokazaHo, 0 LS MMOBIPHICTb JOPiBHIOE KBAAPATy AOOYTKY CEPEIHBOrO KyTa BiIXMJIEHHS TPAEKTOPIii €JIEKTPOHA Y NEPIOAUYHOMY



30BHIIHbOMY T0Jli Ha JlopeHI-¢QakTop esekTpoHa. Mogenb Jae 3MOTy aHaji3yBaTH 3aJIeXXHICTb €BOJIOLil CHekTpy

BUIIPOMIHIOBaHHS 11 CIIEKTPY ITy4YKa €JIEKTPOHIB Bif] IapaMeTPiB 30BHIIIHLOIO MOJIS.
Pedepar (aHrI)

The bremsstrahlung of relativistic electrons and positrons during volume reflection in a bent crystal is considered. Computer
modeling of the trajectories of electrons and positrons under volume reflection and calculations of the spectral-angular
distributions of bremsstrahlung accompanying this phenomenon are carried out. The peculiarities of the spectral-angular and
polarization characteristics of the radiation of ultrarelativistic electrons and positrons in the conditions of significant non-dipole
and TSF-effect are investigated. It is shown that the bremsstrahlung of electrons and positrons under these conditions has a
high degree of linear polarization. Based on the results obtained in the work, an experimental study is proposed. A quantum
model of hard multi-photon emission by ultra relativistic electrons in a periodic field is proposed. This model makes it possible
to represent the harmonic composition of the radiation field as the simultaneous scattering of several coherent photons and to
obtain the energy distribution of the emitted electrons from the undulator parameter. The dependence of the average
probability of radiation of harmonic component on the amplitude of the external periodic field is found. It is shown that this
probability is equal to the square of the product of the mean angle of deviation of the electron trajectory in the periodic external
field by the Lorentz factor of the electron. The model enables to analyze the evolution of the radiation spectrum and the
electron spectrum of beam for various parameters of the external field.

Inpexc YIK: 539.2;538.9-405;548, 539.12; 621.3.038.617

Kopu Temarnuynux pyopuxk HTI: 29.19
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

HasBa npoaykiii (ykp): Teopist rasbMiBHOrO BUIIPOMiHIOBaHHS PEJISITUBICTCPKUX €JIEKTPOHIB i TO3UTPOHIB IIpY 06'€MHOMY
BiIOUTTI B 3irHyTOMY KpucTasi. KBaHTOBa MOZEJIb 5KOPCTKOT0 6araTo GOTOHHOTO BUTIPOMIHIOBAHHS YIbTPAPESITUBICTCbKUMU

€JIEKTPOHAMH y NIEPIOJANYHOMY I1OJIi.

HasBa npoaykuii (anri): Theory of bremsstrahlung of relativistic electrons and positrons by volume reflection in a bent crystal.
Quantum model of hard multi-photon emission by ultrarelativistic electrons in a periodic field.

OuikyBaHi pe3yJbTaTi: MeTony, Teopii
T'anyss 3acrocyBaHHS: JloCTiIXeHHs i1 eKCIIepUMEHTalbHI PO3POOKHU y cpepi IPUPOAHUYMX i TEXHIYHUX HAYK

Onuc npoaykuii (ykp): [IpoBeieHO KOMIT'IOTEpHE MOJEJII0BAHHS TPAEKTOPIil €JIeKTPOHIB i T03UTPOHIB 3 eHeprieto 300 'eB y
3irHyTOMY KpUCTaJIi KpEMHIIO TOBIIMHOK 620 MKM 3 paziycom BuruHy 500 cM 3a yMOB siBUIIA 06'€éMHOr0 BiouTTs. [IpoBeieHO
TaKOX PO3PaxyHKM BiIMOBIAHUX CIIEKTPAIbHO-KYTOBUX PO3MOiIiB rajJlbMiBHOrO BUIIPOMIHIOBaHHS, 110 CYITPOBOJIKYE SABUIIE
00'€eMHOTO BiIOUTTSI y/IbTPa PEJISITUBICTCHKUX €JIEKTPOHIB i IO3UTPOHIB B 3irHYyTOMY KPUCTAJli B yMOBaX, KOJIM JOBXKUHA
KOT€PEHTHOCTi BUTIPOMiHIOBAaHHSI IEPEBULIYE NOBXUHY KpUCTasa, Too6To 3a ymoB TIId-edexkry Monesnb BUTPOMIHIOBaHHS
JKOPCTKUX (POTOHIB B IEPIOANYHUX €JIEKTPOMArHiTHUX MOJISIX Ia€ 3MOTy TIOB’S13aTU HOMEP TapMOHIKM BUIIPOMiHIOBaHHS 3 YACJIOM
(BipTyanbHMX) GOTOHIB B 06J1IACTi KOT€PEHTHOCTI BUITPOMiHIOBaHHS. [T0Ka3aHo, 1110 po3nofin POTOHIB 10 YUCITy HOCUTh
I[TyacoHiBCbKMI XapaKTep, IpY LIbOMY KOXKHa FapMOHiKa Mae CUMETPUYHUI MPpodisb BifHOCHO cepeHbOi eHeprii. Mozesb fae
3MOTy aHaJli3yBaTy 3aJIEXKHICTb €BOJIIOLII CIIEKTPY BUIIPOMiHIOBAHHS Bifl NapaMeTpiB 30BHIIIHBOTO 110151, @ TAKOK PO3POOUTU
e(eKTHBHI KOi1 YUCJIOBOTO MOJEIOBAHHS IPUJIALIB 1J1s1 FeHepallil TOTOKIB )KOPCTKOro PeHTreHiBChbKOro Ta raMmma

BUATIPOMiHIOBaHHS.

ConjianbHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHs IPUHIMIIOBO HOBOI NPOAYKILii (MaTepiasiB, TEXHOJIOTIH TOIIO) IS

3a6e3revyeHHs! eKCIIOPTHOTO TOTEeHIliany Ta 3aMillleHHIO IMITIOPTY
Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Brupoeagskenus HTII: He BoposamkeHo

Crpoku BrnpoBagskenHs: 01.202012.2020

Bupo6nuk npoaykuii: HHIJ "XTI"

CnosxuBayi npoaykuii: [IEPH, [HcTuTyT TeopeTnyHoi ¢izuku imio M.M. Boromo60Ba, IHCTUTYT npukianHoi ¢pizuku



IlepcnexkTuBHI puHKH: YKpaiHa, 3apyObKHI KpaiHu
IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJTKP
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