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PE®EPAT

Jlumuiomuast pabota comepxkut 67 crpanun, 51 pucyHok, 3 Tabmuiel, Oubmmorpadus
conepxkut 39 HAMMEHOBAHUH.

Kmouessie cnosa: DJIEKTPOPA3PSIJHBLIE SBJIEHMS BEPXHEU ATMOC®EPBHI,
I[TIPOBON HA VBET'AIOHINX OJIEKTPOHAX, JIABMHA PEJIITUBUCTCKUX
YBETAIOIINX SJIEKTPOHOB, 3EMHBIE ' AMMA BCIUIECKM.

HCJ’IBI-O I[PIHJIOMHOﬁ pa6OTLI ABJIACTCA MOACINPOBAHUC KACKAIO0B B BerHeﬁ aTMOC(bepe B
YCIIOBUAX Hp06051 Ha y6era101u1/1x QJICKTPOHAX M BBIABJIICHUC OCHOBHBIX CIICKTPAJIbHBIX U
IIPOCTPAHCTBCHHBIX XAPAKTCPUCTHUK IIPOICCCA, 4 TAKIKC OICHKA CTCIICHU UX BOBHGﬁCTBHﬁ Ha
JICTATCIILHBIC aIlllapaThl.

B pe3ynbrare YHCIEHHOTO MOJEIMPOBAaHUS Pa3BUTHS KaK KOMIIAKTHOIO, TaK H
MPOTSHKEHHOTO KacKaja 3JEMEHTapHBIX YacTHl, o0pa3yrouuxcs B BEpXHEW armocdepe B
xoJe mpo0osi Ha YyOerammux 3JIEKTpOHaX B YCIOBUAX HEOAHOPOJIHON aTMocdepsl,
MOJIy4€HbI MTPOCTPAHCTBEHHBIE U CHEKTPAJbHBIE XapAaKTEPUCTUKHU JKECTKUX HU3IyYeHUH Ha
pa3ianyYHbIX BbIcOTax aTMocdepsl 3emin. [lomydeHbl OLlEHKH BO3MOYKHOTO pagUalliOHHOTO
BO3JICUCTBUS Ha JeTaTelibHble anmnapaThl. [lokazaHo, 4To yueT oOpaTHBIX CBSI3€H B pa3BUTUU
PENSATUBUACTCKOrO Kackaja, MOPOKIaeMbIX FaMMa-KBaHTaMU M MTO3UTPOHAMH, CYLIECTBEHHO
YCUJIMBAET BO3MOYKHOE PaJallMOHHOE BO3ICUCTBUE.

ITomy4yeHHbIE pe3ynpTaThl NPEACTABISIOT 3HAUYUTEIIBHBIN HAYYHbIA UHTEPEC, T.K. 10 CUX IIOP
HE YCTaHOBJIEHbl MHOTHE OCOOEHHOCTH pacHpeliefieHUs MOJeH M3IIy4eHUs, TeHEPUPYEMBIX
IIPU BBICOTHBIX NMPOOOSX B peKUME YOETaroluX 3JIEKTPOHOB HaJl IPO30BbIMH KOMILIEKCAMHU.



ABSTRACT

Diploma thesis contains 67 pages, 51 figure, 3 tables, bibliography contains 39 references.

Keywords: ELECTRIC DISCHARGE PHENOMENA IN THE UPPER ATMOSPHERE,
THE RUNAWAY BREAKDOWN, RELATIVISTIC RUNAWAY ELECTRON
AVALANCHES, TERRESTIAL GAMMA FLASHES.

The aim of the thesis is the simulation of cascades in the upper atmosphere in conditions of
the runaway breakdown and the identification of the main spectral and spatial
characteristics of the process, as well as assessment of their effects on aircraft.

As a result of the numerical simulation of the development of the compact and extended
cascade of elementary particles formed in the upper atmosphere during the runaway
breakdown in inhomogeneous atmosphere conditions, spatial and spectral characteristics of
high-energy radiation at different heights in the atmosphere have been obtained. Impact
assessments of the possible radiation effects on aircraft have been also obtained. It has been
demonstrated that the inclusion of feedback in the development of relativistic cascade
generated by gamma rays and positrons greatly enhances the possible radiation exposure.

This result is of considerable scientific interest because still not been established, many
features of the distribution of the radiation fields generated during high-altitude breakout
mode runaway electrons above thunderstorms complexes.

Obtained results have a considerable scientific interest because many features of the
distribution of the radiation fields generated during high-altitude breakdowns in mode of
runaway electrons above thunderstorms complexes haven’t been established yet.



