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EdexTuBHa reHeparnis raMMa-IpoMeHiB, [0 MalOTh aAPOHHY MPUPOIY, ¥ KOCMid-
HOMY CEpeIOBHII BiIOyBaeThCcSd y CHCTEMaxX 3 BITHOCHO BHCOKHM MAarHITHHM
MOJIEM Ta BHCOKOIO I'YCTHHOIO IPOTOHIB-MIIICHEH, 3 SKUMH CTHKAIOTHCS PEJISATH-
BICTCHKi IPOTOHU, MIPUCKOPEHI Ha YAapHUX XBIJIAX 3aJIHMIIKIB HaTHOBUX 3ip (3H).
Taki yMOBM BHHHKAaIOTh, KOJIH YAapHa XBWJIS IIPOXOIWTh YEPe3 MOJEKYJNSPHI
XMapu a, omke, 3H, ski po3ramoBaHi MOOIM3y MOJICKYISIPHHX XMap, € IepCHeK-
TUBHUMH 00’ €KTaMH ISl CTIOCTEPEKEHb aIPOHHIX raMMa-TipoMeHiB [1].

VY napna xsuinsg 3H cIOBINTBHIOETCS IPH B3a€MOI 3 MOJIEKYIIAPHOIO XMaporo,
Yyepe3 picT IYCTHHM cepefoBHIIa. SIK HACHIZOK, TeMIeparypa IUIa3MH 3a TEdi€lo
cmamae, 1 CyTTEBUMH CTAalOTh pafialiifHi BTpaTH. YJapHa XBHJIS IOCTYIIOBO
MepexoanuTh 3 afiabaTugHOi cramil y pamianiiiny [2]. Ilpm mpoMy CyTTEBO
3MIHIOIOTECS (i3UKa yIapHOT XBHIII Ta YMOBH ISl IIPUCKOPEHHS YacTOK Ha Hii.

EBomonist 3H Ha mocr-amiabaTHdHiN cTamii CympOBOKYETHCS 3pOCTAHHIM
poui pafianmiifHuX BTpaT IUIa3MH 33 PaXyHOK ii OXOJOKEHHS, a TaKOX CYTTEBOIO
3MIHOIO CTPYKTYpH Tedii 3a ppoHTOM yrmapHOi XBmii. B o0macTsax, po3TamoBaHIX
BiZpasy 3a QpOHTOM yIapHOI XBHII, POPMYIOTECS PETiOHU 3 BUCOKUMHU I'YCTHHOIO i
HANPYXKEHICTIO MarHiTHOTO moirst. O4iKyeThCs, MO Taka nepedyaoBa Tedii MOBHHHA
CIIPUATH CYTTEBOMY pPOCTY €(eKTHBHOCTI aJpPOHHMX TaMMa-NpoMeHiB. Takum
YHHOM, TocT-afiabatnyni 3H Moyt OyTH JpKepelnaMH aJpOHHOTO BHUIIPOMIHIO-
BaHHSI.

MaremaTiyHO Taka 3ajada ONUCYEThCS KIACHYHOIO CHCTEMOIO PIBHSHb Mar-
HITHOT TiPOJWHAMIKH 3 JOAAHKOM, SKHU BIJIIOBia€ 3a €HEPreTUYHI BTPATH IMPH
paniauiiiHomMy oxoJsio/pkeHHi. [yist 11 poB’si3yBaHHS Y poOOTI BUKOPHUCTAHO MarHiTo-
rigpoauaamivamii kog PLUTO [3].

PesynpraTn gocnmijpkeHb AN BHIIAJAKY OJHOPIZHOTO CEepelOBHINA Ta
OJTHOPIZHOT'O MAarHiTHOTO IIOJISl, @ TAKOK OCHOBHI BJIACTHBOCTI NOCT-aiabaTHYHUX
yIapHHUX XBHJIb Y MarHiTHOMY IOJI HaBesieHo y [4]. Po3monisn rycTiHY y peaabHuX
MOJIEKY/ISIPHAX XMapax € HEOoJHOPiZHMM. Moro MoHa 3MOJETIOBATH HPOCTOK
SKCIIOHCHIIWHO (YHKIIEID 3 MEBHUM MAacIITaboM HeoqHOpimHOCTi. IlomiOHIM

http://Aww.iapmm.lviv.ua/chyt2016


mailto:kuzyo.taras@gmail.com

Kondepenuis monoaux yuenux «IlizcTpuraviBecbki yntanns — 2016y,
25-27 Tpasus 2016 p., JIsBiB

CrocoOOM OMUCYEThCS 1 HEOJHOPITHE MArHiTHe Tmojde. Y Mmid poOoTi Mu
JIOCITIKYEMO BIUIMB TaKUX HEOJTHOPIAHOCTEH Ha mepedir nocr-aniabaTndHoi crauii
esomonii 3H, ocobnuBocTi mapametpiB Tewii Ta KoH}irypamii MarHiTHOTO moJst
BCEpENUHI 3TMIIKY. MOJIeTI0OBaHHS POBOIUIIOCS Ul PI3HUX 3HAYEHb MacIuTaly
HEO/IHOPITHOCTEH Ta HaNpyKEHOCTEH MarHiTHoro nois. Y [4] BCTaHOBJIEHO, IO
TiIpoAMHaMIUHI mapamMeTpyd He 3a3HAal0Th 3MIH NPU HASBHOCTI MapajieibHOTro
MarHiTHOrO TOJIsi, TOMY OCHOBHY YacTHHY pe3y/bTaTiB OTPUMaHO /i HOTro
MEePIEeHNKYISIPHOT OpieHTaIl].
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POST-ADIABATIC SUPERNOVA REMNANTS IN THE NON-UNIFORM
MEDIUM AND NON-UNIFORM MAGNETIC FIELD

The efficient generation of hadronic gamma-rays in the space universe is possible in the
systems with relatively high magnetic field strength and a high density of target protons that
are hit by relativistic protons accelerated in shock waves from supernova remnants (SNR).
The SNR evolution on the post-adiabatic stage is accompanied by the increasing role of the
plasma radiative losses and the significant change of the flow structure behind the shock. It
is expected that such a flow transformation will result in the significant rise of the efficiency
of hadronic gamma-rays generation. From the mathematical point of view, this problem is
governed by the system of classic magnetohydrodynamic equations with the radiative
cooling term representing energy losses. We make use of PLUTO MHD code for solving the
system. We model the non-uniformity both of number density and magnetic field with a
simple exponential distribution. We study the dependence of the blast wave properties on
the non-uniformity scale and magnetic field strength.
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