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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnlekTpoMarHiTHi rpouecy B iH-TEHCMBHUX 30BHIIIHIX IOJISIX Ta [IPY B3a€MOJI 3apAIKEHMX YACTUHOK BEJIMKOI

€Heprii 3 KpUCTaNiYHUMU Ta aMOP(PHUMU CEePeIOBULIAMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepar yKpaiHCBKOIO:

3 KBa3iKJIaCM4YHOI TOYKU 30PY JOCIIIKYyETbCS MIPOLLEC PO3CISIHHS IIBUIKUX 3aPSIPKEHNX YAaCTUHOK Y TOHKUX
KPUCTAJIax B IEPexiIHOMY iana3oHi TOBIIMH, MK TAKMMH, Ha SIKUX IIPOLIEC KaHAJIOBAaHHS HE PO3BUBAETHCS i
TaKMMHU, € BiH Mae Micue. PO3TJIs14aeTbCsl MOXKIIMBICTD 3aCTOCYBAHHS METO/IIB FT€OMETPUYHOI OIITUKU [JI51 OIIUCY
IIPOLIECY PO3CiSHHA. BMBUaeThCS 3a/1€XHICTh IOBHOTO NEPEPi3y PO3CISIHHS yIbTPAPENSITUBICTCHKUX ITIO3UTPOHIB Bif,
TOBILIVHU MillIEH] B LIbOMY Jialla30Hi TOBIIVH KPUCTAJIB. Y BUIIAJKy KaHAJIIOBAHHS YJIbTPAPEIATUBICTCHKIX
YaCTUHOK MOKa3aHO MOXKJIMBICTb iCHYBaHHS e(EKTy NepeTBOPEHHS Ha HYJIb TIOBHOTO N€PEPi3y pO3CiIHHS IpU
IesIKUX TOBUIMHAX KPUCTaJa, SIKUI aHanoriunuil epexry Pamzayepa-TayHcenna. Popmynu Gepmi A1t 06UMCIIEHHS
HAJITOHKOI CTPYKTYPY €HEPreTUYHUX PiBHIB aTOMIB BOIHIO i IEUTEPII0 y3araJbHEHi 3 YpaxOBaHHAM
€JIEKTPOMArHiTHOI CTPYKTYpM NIPOTOHA Ta AENUTPOHA. 3'5ICOBAHO, 10 y BUMAJIKY JOBiIBHOIO C(pEPUIHO-
CUMETPUYHOIO PO3NOIiNY 3apsny Y aTOMHOMY Spi €Hepris S-piBHIB BOJHEBOIIOAIOHNUX aTOMIB 3MEHIIYETHCS
MIPOMNOPLNHO CepeHiM 3apsaIOBYM pajliycaM aTOMHUX S7ep LUX aTOMiB. JlociimkeHa HalpoCTila MOJENb
PO3NOAiNy €JIEKTPUYHOrO 3apsia yCEPEIVHI IPOTOHA, SIKA BiJ[IOBiZjae Cy4aCHUM €KCIIEPUMEHTAIILHUM
IOOCJIiIKEHHSM €JIEKTPOMArHiTHUX (POpM-(paKTopiB MPOTOHIB. [I0Ka3aHO, M0 ypaxyBaHHS €J€KTPOMAarHiTHOI
CTPYKTypH IIPOTOHA 36JIMKY€E PO3pax0oBaHy 3a JOMOMOroo Teopii @epmi 4acTOTy HAATOHKOTO IIePexoia Y aTOMi
BOJHIO [JO BEJIMYMHUY, 1[I0 CIIOCTEPIraeThCs Ha €KCIIEPUMEHTI. PO3BMHYTa KBAaHTOBA TE€OPid NIPOLIECY KOTEPEHTHOTO
BUIIPOMIHIOBAaHHS IIPY 3iTKHEHH] €JIEKTPOHIB BEJIMKOI €HEPrii 3 KODOTKUMMU 3TyCTKAMU YJIbTPAPENITUBICTCHKUX
YaCTHHOK, Ka [03BOJISIE€ NOCAITUATH [IPOLIEC KOTEPEHTHOTO BUITPOMIHIOBAaHHS 32 M€KaMU YMOB BUKOPUCTAHHS
6opHiBChKOI Teopii 30ypeHb. Teopist 6yayeThcsl Ha ITOJaHHI MAaTPUYHOTO eJIEeMEHTA IPOLeCy BUIIPOMiHIOBAHHS
4Yepes3 MaTpHULIIO PO3CIIOBAHHS €JIEKTPOHA Y IOJI1 3TyCTKA YaCTMHOK ¥ BUKOPUCTAHHI KBa3iKJIaCUYHUX XBAJILOBUX
(yHK1Ii}1 eseKTpoHa y TaKOMY I0J1i. MeTo, 103B0JIs€ BpaxyBaTU KBAaHTOBI e(peKTH IIPU PO3CiSIHHI €JIeKTPOHA Y MOJIi

3TyCTKa Ta Bifgaydy Mpy BUIIPOMIHIOBAHHI.

Pedepar aHI1iliChKOIO:

The possibility of applying geometric optics methods to describe the scattering process is considered. The
dependence of the total cross section of the scattering of ultrarelativistic positrons on the target thickness in this
crystal thickness range is studied. If the channeling takes place the possibility vanish the total scattering cross
section at some the crystal thicknesses is shown. This phenomenon is similar to the Ramsauer-Townsend effect.
Fermi formulas for the superfine structure of the energy levels of hydrogen and deuterium atoms are generalized
to the electromagnetic structure of the proton and deuteron. It has been found for an arbitrarily spherically
symmetric charge distribution in the atomic nucleus, the energy of the S-levels of the hydrogen-like atoms
decreases in proportion to the average charge radii of the atomic nuclei of these atoms. The simplest model of
electric charge distribution inside a proton corresponds to modern experimental studies of electromagnetic
proton form factors was investigated. Consideration of the electromagnetic structure of the proton in the Fermi
theory gives the frequency of superfine transition in a hydrogen atom closer to experimental one. A quantum
theory of the coherent radiation in the collision of high-energy electrons with short clusters of ultra-relativistic
particles, which allows to study the coherent radiation beyond the Born perturbation theory, was developed. The
theory is based on the representation of the matrix element of the radiation process through the electron



scattering matrix in the field of particles cluster and the quasiclassical electron wave functions in such a field. This
method allows to take into account as the quantum effects on the scattering of electrons in the field of particles
cluster on radiation and the recoil during radiation. From a quasiclassical point of view the scattering of fast
charged particles in thin crystals where channeling does not yet take place is investigated.
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Omnuc HTII: [TokazaHo MOXKJIMBICTE 3aCTOCYBaHHS METOiB FEOMETPUYHOI OIITUKY /1715 KBA3iKJIACUYHOTO OIUCY
[IPOLIECY PO3CISHHS, 30KPEMA, IIBUIKUX 3aPAIKEHNX YACTMHOK Y TOHKUX KPUCTAJIAX B IEPEXITHOMY Jiana3oHi
TOBLIVH, HA SIKOMY BiI0yBaeTbCs caMe PO3BUTOK MPOLECY KaHATIOBAHHS YACTUHKU. BUBYa€THCS 3aJI€5KHICTD
ITIOBHOT'O MepePi3y pO3CisSHHS YIIbTPAPEISTUBICTCHKUX IIO3UTPOHIB Bifj TOBIIMHY MillIEH] B [IbOMY Jianla30Hi TOBIIVH
KpucTaii. Po3ryisiHyTo y3arasbHeHHs Teopii @epmi 3 ypaxyBaHHSM pO3IOJiTy €JeKTPUYHOrO 3apsly B aTOMHOMY
aapi. JocmikeHa KOHKPETHA MOZEJIb PO3IOIiTY €JIEKTPUYHOrO 3apsifia yCepEeNVHI IPOTOHA, sIKA BiATIOBinae
Cy4aCHMM €KCIIepUMEHTAJIbHUM JOCIIIIPKEHHSIM eJleKTpoMarHiTHux ¢popm-daxTopiB npoToHiB. [TokazaHo, 1o
ypaxyBaHHS €JIEKTPOMAarHiTHOI CTPYKTYpH IPOTOHA 30JIMKYy€e PO3paxoBaHy 3a Jornomoroto Teopii Pepmi yactoTy
HAJITOHKOIO IIEpexoa y aTOMi BOGHIO [0 BEJIMYMHY, L0 CIIOCTEPIraeThCs Ha €KCIIEPUMEHTI. PO3BUHYTO
KBa3iKJIACUYHY TEOPIIO MIPOLLECY KOTEPEHTHOI'O BUIIPOMIHIOBAHHS €JIEKTPOHIB BEJIMKOI €HEPrii IIpy iX 3iTKHEHH] 3
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