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2. Coherent scattering and radiation at collisions of bunches of relativistic particles

Pedepar:

1. JocimkeHHO 0COBINBOCTI MPOLIECIB PO3CiIOBaHHS Ta KOTEPEHTHOTO BUIIPOMIHIOBAHHS, SIKE€ BUHUKAE IIPU
3iTKHEHHI 3IyCTKIiB JOCTATHbO BEJIMKOI KiJILKOCTI PEJIATUBICTCHKUX 3apAIPKEHNUX YaCTUHOK. PO3risa mpoBeneHo B
paMKax KJIaCUYHOI Teopii BUIIPOMiHIOBaHHS, IO BUSIBJISIETHCSI MOKJIMBUM ITPY OTIMCI MTPOIIECiB B 06J1aCTi MaIux
4acTOT BUIIPOMiHEHUX XBUJIb. PO3paxoBaHO BUPa3 [1JIsl CIIEKTPaJIbHOI 'YCTUHU BUIIPOMIHIOBAHHS Y AUIIOJBHOMY
HaOJIMKEHHI KJIACUYHOI TeOPii BUITPOMIHIOBAHHS IJ1s1 PEJISITUBICTCHKOTO 3apsia IIPU MOTr0 PO3CisIHHI B NOJIi 3TyCTKY
YACTHUHOK i3 PYHKIIi€I0 PO3MOIilly YaCTUHOK 3ryCTKa Y IONEPEYHOMY HaNPSIMy JOBiIbHOTO BUTsAdy. [lokasaHo, mo
CIIEKTpaJIbHA IYCTHHA BUIIPOMIHIOBAHHS CKJIAJAE€ThCA i3 BOX YaCTHH, SIKi BiJIIOBiJAIOTh 32 KOTEPEHTHE Ta
HEKOT€pPEHTHE BUIPOMIHIOBAHHS. PO3riis IpOBOAMBCS 117151 BUMIAJIKIB JIOOOBOTO 3iTKHEHHSI Ta 3iTKHEHHS Mif, MaJIUM
KyTOM MDX BiCSIMUM PyXY YaCTHHOK, 1O 3TUKAIOThCS. [10Ka3aHO MO>KJIMBICTb KOTEPEHTHOTO €(PEKTY Y

BUITPOMIHIOBAHHI 3apsily IIPX MOro PO3CilOBaHHI Ta 3HANIEHO YMOBU BUHUKHEHHS 1jporo edekTy. JloBeseHo, 1o 3a



IIPOLIEC BUITPOMIHIOBAHHS Y JAHHOMY BUIIQAKY BiIIOBifAI0OTh HA0AraTo Oiblli IIONEPEYHI BiICTaHi y IOPiBHSHHI i3
nponoiabHUMU. [lepenbadeHo epeKT MpUrHideHHsI KOTePEHTHOTrO BUIPOMIHIOBAaHHS Ta ITPOaHAasi3oBaHo ¢i3uyHi
NIPUYMHY BUHUKHEHHS €(EKTy IPUTHiYe€HHs. 3aripoIIOHOBAHO HOBUI METO], MOHITOPYBAaHHS ITy4KiB 3apSIPKEHUX

YaCTHUHOK.

2. The thesis is devoted to the study of features of the processes of scattering and coherent radiation at collision of
bunches of a large number of relativistic charged particles on each other. Examination held in the basis of classical
theory of radiation, which is possible in the case of the low radiation frequencies. An expression for the spectral
density of radiation in the dipole approximation of the classical theory of radiation for relativistic charge is
obtained, when the electron is scattered in the field of the bunch of particles with distribution function of particles
of the bunch in the transverse direction of any kind. It is shown that the spectral density of radiation consists of
two parts, which correspond to coherent and incoherent radiation. Consideration was carried out for cases of
frontal collisions and collisions at a small angle between the axes of motion of the colliding particles. The
possibility of coherent effects in radiation of charge when it is scattered was shown and the conditions for the
occurrence of this effect was found. It is shown that a much greater transversal distances is responsible for the
radiation process in this case compared to longitudinal distances. The effect of suppression of coherent radiation
was predicted and the analysis of the physical causes of the suppression effect was carried out.
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