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MaTteMaTnuyecKkoe U YMCJIEeHHOE MOACJIMPOBAHUEC MHOI'OMEPHBIX
KBAa3UCTAHUOHAPHBIX 3JICKTPOMAI'HUTHBIX 1noJjiel B KaHaJie
INICKTPOAUHAMHAYECCKOI'0O YCKOPUTEJIA

M.II. I'anagun
UIIM um. M.B. Keansima PAH

HeoOxomuMocTh B pemieHWH 3alad  MOJCIUPOBAHUS DJICKTPOJUHAMUYECKUX YCKOPUTENEH
BO3HHKAET U3 MOTPEOHOCTEN HAYKM M TEXHUKH. B 4acTHOCTH, Takue YCTpOWCTBA MO3BOJISIFOT MOTY4aTh
YHUKAJIBHBIE CKOPOCTH MAaKpOTeJl, MPEBBIAIONINE CKOPOCTH, TaBaeMble OOBIYHBIMH ITOPOXOBBIMH
YCKOPHUTEISIMH, YTO JaeT BO3MOXHOCTh CO3aBaTh HOBBIE MPHOOPHI M YCTPOMCTBA IS HCCIICTOBAHM
TIOBEJICHUSI BEILECTBA TPU CBEPXBBICOKMX CKOPOCTAX, AABICHMAX U T.N. DPdekTuBHas pa3padboTka
TaKMX YCTPOWCTB, a TaKXKe HMCCIIEJOBAHUE MPOTEKAIOMNX B HUX SBICHUH, 0e3 MaTeMaTHYecKoro
MOJEIMPOBAHUS HEBO3MOXKHBI.

B nmokmaze mpencTaBieHbl METOABI MAaTeMaTHYECKOTO MOJACIHPOBAaHUS KBAa3UCTAIIMOHAPHBIX
9NIEKTPOMArHUTHBIX TOJIE B HEOJHOPOAHBIX OONACTAX KaHama ycKopuTens (B TOM YHCIE C
M3MEHSIOIIMMUCS BO BPEMEHH, HECBS3HBIMH M HETJIAJKUMH TPAaHHUIIAMHU 0J001acTel), MOCTPOSHHbIS
U TPOrpaMMHO DPEAM30BAaHHBIC BBIYHCIUTEIBHBIC aNTOPUTMBI ISl MOJCIHPOBAHHS Ipolecca
9IEKTPOMArHUTHOTO YCKOPEHHUS B YKa3aHHBIX 00JacTsAX, METOJaMHU BBIUUCIUTEIBHOTO KCIIEPUMEHTA
IPOBEICHO HCCIIETOBAaHHE YPO3UN METAUTMYECKOTO KOHTAKTa, a TAakKe KauyeCTBEHHBIX 0COOCHHOCTEH
pacnpeneNeHni IEKTPOMArHUTHBIX ITOJIeH B KaHaJle yCKOPHUTEIIS B IIPOLIECCE Pa3roHa.

Pa0ora BbINoIHEHA PU YaCTHYHOW (rHAHCOBOH noanepkke PODU (mpoekt Ne 15-01-03073).
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The necessity of solving the problems of modeling of electrodynamical accelerators arises
from the needs of science and technology. In particular, such devices allow achieving a
unique speed of macrobodies, exceeding the speed given by the conventional powder
accelerators. It allows you to create new instruments and devices to study the behavior of
matter at ultrahigh velocities, pressures, etc. Effective design of such devices, as well as
research of phenomena taking place in them, without mathematical modeling is impossible.

The report presents methods of mathematical modeling of quasi-stationary electromagnetic
fields in inhomogeneous regions of the accelerator channel (including time-varying,
incoherent and nonsmooth boundaries of the subdomains), built and implemented
computational algorithms for the simulation of electromagnetic acceleration process in these
areas, methods of computational experiment for study of the erosion of the metal contact, as
well as qualitative features of the distributions of electromagnetic fields in the channel of the
accelerator during starting.

The work was executed under partial financial support of RFBR (project No. 15-01-03073).



