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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

JocmimKeHHs iOHi3allilHUX BTpaT €Heprii BMCOKOEHEPreTUYHUX €JIEKTPOH-TIO3UTPOHHUX I[ap, W0 MAalTb HEPIBHOBa)XXHE

€JIEKTPOMArHiTHe I10J1e

Ha3zBa po6oTH (aHrJI)

Investigation of ionization loss of high-energy electron-positron pairs which have nonequilibrium electromagnetic field

Pedepar (yxp)

['0710BHOIO0 METOIO J@HOTO €Tarly 6yJI0 LOCHTiI)KEeHHsI €BOJIIOLil y IPOCTOPi €/1IeKTPOMAarHiTHOTO I10JIs, 10 T€eHEPYETHCS TIPU BUJIbOTI
BACOKOEHEPTreTUYHOI €JIEKTPOH-TIO3UTPOHHOI Napy 3 PEYOBMHU Y BaKyyM. [y IIbOTO MOJI1 OTPMMAHO 3arajibHi BUPa3u y BUTJIAA]
JIBOKpaTHUX iHTerpasiB Oyp'e. 3HaieHO aHANITUYHI BUpa3u 1j1s1 KOMIIOHEHT Oypb'e OO MOJISI HA MAJIMX TA BEJIMKUX BiJICTAHSIX
Bii peyoBUHY, i3 sKOi mapa BuiliTae. JOCiIPKEHO BIJIMB Ha PO3INOZiI eHeprii moss y mpocTtopi iHTepdepeHiIiii Bl1acHOro MoJs
KOXKHOI 3 YaCTMHOK Iapu i3 IOJeM IepexifHOro BUIPOMIHIOBAHHS (MIAKeTy BiJIbHMX XBWJIb), IO T'€HEPYETHCS IIPH BUJIBOTI
BiIMOBiHOI 4acCTWHKM 3 PEYOBMHM. AHasIOTiYHE AOCIIIKEHHS NPOBEAeHO Il iHTepdepeHIii BIaCHUX KyJIOHIBCHKUX IIOJIiB
YaCTMHOK Ta iHTepdepeHLil IoiB MepexXifHOro BUIPOMIHIOBAaHHS YaCTMHOK MiX co6oro. [lokazaHo, mo B curyarii, mo
pO3risAaeTses, iHTepdepenniiai epexTy CyTTEBO BILJIMBAIOThH HA MEPEPO3INOJiN eHeprii mosis y MpoCcTOpi HAaBKOJIO Mapu Ha
3HAYHO Oi/NBIIMX BifCTAHSAX B3JOBX CEPEJHbOTO HAMPSIMKY PyXy YaCTMHOK, aHDK B CUTYyallii, KOJIM Mapa Micjsl HapOIKEHHS
MIPOJIOBXKYE pyXaTUCS BCepenuHi ped4oBuHM. [Ipy 1IbOMY MalOThb MiClie MOiJISHKM IIPOCTOPY fK 3 KOHCTPYKTMBHOIO, TakK i 3
IeCTPYKTUBHOIO iHTpedepeHIiielo MoliB, M0 MOXKe MaTU HACJiAKOM BilIOBiTHO SK 30i/blI€HHS, TaK i 3MEHIIEHHs] iIHTEHCUBHOCTI
MOJaJIbIIOI B3a€MOJIi TaKOi apy 3 pe40BUHOI0. OTPUMAHO YMOBH, 32 SIKUX MTPOSIB TAKUX iHTEpPEPEHLIMHNX e(PEKTiB MOXKINBUI B
MEXax BEJIMKAX MaKpPOCKOMIYHUX BifcTaHeill Bij pedyoBuHM. IlokazaHo, WO iHTepdepeHlis BlACHUX OB YAaCTUHOK Ta
iHTepdepeHLis MoJiB NaKeTiB BiIbHUX XBUJIb MDK CO00I0 MalOTh NMPUHLMIIOBO Pi3HUI xapakrep. lle nossirae B ToMy, IO Nepiia
TepecTae BILJIMBATH Ha PO3IIOAiJI €HEPTii 110Jig y IIPOCTOPi Ha NEBHIM BifiCTaHi Bifi pEYOBMHY, 110 BU3HAYAETLCS €HEPTi€lo Napy Ta
YaCTOTOIO T0JI, 0 PO3IJIANAETLCS, B TOW YacC K OCTaHHS 3a IIEBHUX YMOB MOXKE HE 3HUKATU IPY JOBIbHO BEJIMKMX 3HAYEHHAX

1i€i BimcTaHi.
Pedepar (aHrI)

The major aim of the present stage was the investigation of spatial evolution of electromagnetic field which is generated during
emission of high-energy electron-positron pair from substance into vacuum. For this field the general expressions in the form of
double Fourier integrals are obtained. The analytical expressions for the Fourier components of this field on small and large
distances from the substance, from which the pair is emitted, are derived. The influence of the interference of each particle's
own field with transition radiation field (packet of free waves), which is generated during emission of the corresponding particle
from substance, upon the spatial energy distribution is investigated. The analogous investigation is made for the interference of
the particle's own Coulomb fields and interference of transition radiation fields with each other. It is shown that in the
considered situation the interference effects significantly influence upon the energy distribution in the space around the pair on
much larger distances along the average direction of the particles motion than in the case when the pair, after being created,
continues moving inside the substance. In this case both the regions of space with constructive and destructive interference
exist, which may result respectively in increase and decrease of the intensity of further interaction of such pair with substance.
The conditions under which the manifestation of such interference effects is possible within large macroscopic distances from
the substance are obtained. It is shown that the interference of the particles' own fields and the interference of the fields of the
free wave packets with each other have principally different character. This difference lies in the fact that the interference of the
first type ceases to influence the field energy distribution on some distance from the substance, which is defined by the pair
energy and the considered frequency of the field, while the one of the second type under certain conditions can exist on



arbitrary large values of this distance.
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6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykiii (ykp): Teopist mpocTOpOBOi €BOJIIOL| €/1eKTPOMArHiTHOTO I10J151 BUCOKOEHEPreTUYHOI eJIeKTPOH-TI03UTPOHHOI

napu npu ii emicii 3 pe4oBUHU 10 BaKyyMmy

Hassa npoaykii (anrui): The theory of spatial evolution of electromagnetic field of high-energy electron-positron pair after its
emission from substance into vacuum

OuikyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHS: JlOCTiIKEHHS Ta pO3pOOKU B rajy3i NpMPOJHUYNX Ta TEXHIYHMX HAyK

Onuc npozykuii (ykp): [ocifizkeHo TPOCTOPOBY €BOJIIOLIiI0 €JIeKTPOMArHiTHOTO I10J1sI HABKOJIO €JIeKTPOH-TIO3UTPOHHOI Napu
micJig ii BUJIbOTY 3 PEYOBMHU Y BaKyyM. OTpMMAaHO BMpasy, 10 BU3HAYAIOTh [IPOCTOPOBUM PO3IIOALI €JIEKTPOMATHITHOIO I10JIS1
HaBKOJIO NapHu. [leTaybHO AOCIiIKEHO BIJIMB HA PO3IIO/i €Heprii 110151 y IpOoCTOopi HaBKOJIO napy iHTepdepeHuii BracHux
KYJIOHIBCbKUX I10JIiB €JIEKTPOHY i IO3UTPOHY Ta I10JIs [IEPEXiIIHOr0 BUIIPOMIHIOBAHHS, 10 T€HEPYETHCS [IPY BUJILOTI I1apH 3
pedoBrHM. [ToKa3aHa IPMHLMIIOBA MOXKJIMBICTD BIUIMBY TaKOI €BOJIIOLI I10JIS1 HA XapaKTep NOJAJIbLIOL B3aeMOii I1apy 3

PEYOBUHOIO.
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Cragis 3aBepmenocti HTII: 3git o HIJKP
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