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1. OBLIASA XAPAKTEPUCTHKA PABOTHI

AKTyaJleOCTb TeMbl THCCEPTALMH

IMponecchl GLICTPOTO BBIAENEHHS YHEPIHH B acTPo(H3IUYECKO Mmnazme
YacTO CONMPOBOXIAIOTCH CBEPX3BYKOBBIMH TEYEHHSAMH H  (HOPMHPOBaHHEM
yaapHbIX BosH. OcofyIo pok yaapibie BOJTHEL HIPAIOT B YCKOPEHHH 3apsiKcH-
HBIX 4aCTHIL 0 YIBTPAPEIATHBHCTCKHX 3HEPTHii, (JopMHUpOBANHH CNIEKTPOR He-
TEMIOBOro H3TydeHHus M TeHCpalH MarHATHBIX moiiell B 00beKTax pasaH4HOl
npuponsl. IlpuMepsl cocTaBnsfOT UMHHBIA PAf, BKIOYAOIMi ramma-
BCIUICCKH, OCTaTKH cBepxHOBBIX 3B¢3a (OCH), ckomnenus raqakTHK H MEKra-
JIaKTHYecKyHo cpeny [1-6].

HabmrofieHus 0CTaTKOB CBEPXHOBBIX 3BE3Jl Ha YEPEHNKOBCKHMX TEJIECKOMAX
MO3BOJIMIIK 33 HOCIEHHE ATh JIeT MONYYHTh YOCHUTENbUbE NOKA3aTENLCTRA
YCKOpEHHS YacTHI A0 dHepruii carimre 10" 3B B 51X nerounnkax [3]. B ato xe
BpeMs, HaOMIOAeHUs C pa3pelleHHeM OKOJIO CeKYHABl AYTH Ha COBPEMEHHBIX
OpOHTANBHBIX PEHTIreHOBCKHX 00cepBaTOpHAX OOHAPYKIIM B OCTATKaX CBEpX-
HOBBIX II€PEMEHHBIE BO BPEMEHH HETEMJIOBBIC CTPYKTYpPBI, BEPOSTHO CHHXpO-
TPOHHOTO MpOHCXOKAeHHA. JIBa HemaBHO OTKPHITEIX npoTskeHHslx OCH
RXJ1713.7-3946 1 G266.2-1. (Vela Jr.) HMEIOT KOHTHHYaJIbHbIE PEHTITEHOBCKHE
CIeKTpEI, Haubosee BEPOATHO, CHHXPOTPOHHOTO nporcxoxacuus [7-10]. Cuu-
XPOTPOHHAA KOMIOHEHTA Takxke Obia o0HapyKeHa B TOHKHX HUTAX HA Lepu-
tepun Monoasix OCH Tuxo, Kennep, Kaccuones A [11-15]. Hannuue nepe-
MEHHBIX CTPYKTYP CHHXPOTPOHHOTO MPOHCXOXACHHA HHTEPIPETHPYIOTCH Kak
BO3MOXHOE A0Ka3aTENLCTBO MPOLCCCOB OBICTPOTO YCKOPEHHS HACTHI 10 JHEP-
riit cpimre 10" 3B ¢ OJHOBPEMCHHBIM CHIBHBIM (0 HCCKOJBKHX IIOPSAIKOB
BEJIHYHIBI) CBEPXaAHabaTHIECKHM yCHIICHHEM JIOKAJbHOr0 MATHHTHOTO MOJS B
OKPECTHOCTH GeCCTONKHOBUTENBHBIX yiapHbix BoaH B OCH. AnexsarHas un-
TepIpeTanus JauHbIX HaOmoAeHUil TpeOyeT KOMUYECTBSHIIONO MOACTUPOBANMS
M JETalNblOro MOHHMAaHHA HETEIUIOBBIX MPOLECCOB B OECCTONKHOBHTENbHBIX
y/JIapHBIX BOJIHAX.

BakHbpIM acneKTOM MOJEIHPOBAHHS NPOLECCOB, NPOHCXOAAMINX BONH3H
CHIBHBIX OECCTONKHOBUTENBHBIX YAApHEIX BOIH B OCTATKAX CBEPXHOBLIX, ABJIS-
€TCs1 BO3MOKHOCTD 3HAYUTEILHOIO YCHICHUS TypOYJIEHTHBIX MAarHHTHBIX NoJeii
B npedponte. Ycuiaenne MarHHTHeIX GIIyKTyamHii MoXeT ObITh peanu30BaHo 3a
cyeT HeycToiiunBocTell aHH30TPONHBIX paclpeencuuii JHeprHYHBIX YacTHL B
npedpouTe CHIBHOH yAapHOiH Bonnel. B CBoio odepenp, TypOyneHTHBIE Mar-
HMTHBIC IIOJIS BJHSAIOT Ha paccesHHe 3apsDKEHHBIX YaCTHI[, YCKOPAEMBIX Ha
¢poure ynapHoil BomHbel. B COBOKYHMHOCTH MPOLECCHl YCKOPEHHS YaCTHI{ U re-
HEpaUHH MarHHTHOTO MO ONpPEAENsoT CHEKTPH HablI0JacMOro H3TydeHHs,
TIPOCTPAHCTBEHHYIO CTPYKTYPY H NEepeMEHHOCTh HabII01aeMoro peHTIeHOBCKO-
TO H3JIy4YEHHSI.



JlazepHag nasMa ¢ YCNCXOM HCTIOMB3YETCS I W3YUeHHs B Aadopartop-
HBIX YC1OBHAX (MUIAMCCKHX NPOLECCOB, HIPAIOWAX CYLICCTRERHYIO PONib B ACT-
podwsnueckol muasme. B wacTnocTH, HecneAyloTes MpoLlecchl rewepauny
CHIBHBIX MATHWTIILIX NMoONeH PeNATHBHCTCKHMH YacTHHAMK H WX HETEIIOBOE
H3nyuenue. XoTs NPOCTPAHCTBCHHLIE MACWITa0H NA0OPaTOPHEIX I KOCMHMC-
CKMX OOBCKTOB Pa3znHYAlOTCA f12 MHOFHC NOPEAKK BCIHYNH, Xapaktepliele Oe3-
PA3MEpIILIC MAPAMCTPL], OOPEAENTuHe GHINYECKOE COCTORURE WU JBOAOLIHI0
TAKHX OOBCKTOB, B PAJIC CYYACB OKA3BIBATCH OIHIKIMH, 9TO NMO3BOIACT 3KC-
HBPHMB[-ITE]III:HO TMPOBCPATE l{CKOTOpBIE BLKHEIC KAUSCTECIIIRE 0 KONHYUCCTBCN-
HBIe Opeackasands mogcaci acTpoduszuucckoii nnasmer, Ocobmil aarepec
(pefcTaBabeT BOIMOKIIOCTL KOMHUECTRENHON NpoBepkH Moienell, npraMense-
MBIX ANA PAcuCTOR SBACHNIL B ACTPOPu3nucckoli NnazMe ¢ YCKOPEHHRIMKA Hac-
ThiaMd, KnueTiHieckne mMoaen, TudpHANGIC H NIPAMBIC THCICHHBIC MOJICIH
NTA3MbE, MOIYT GRITR ACT27BHO NPOREPEHb B NA00PATOPIBIX IKCOCPHMENTAX C
[A3MOH, CoXcpxalieli PeNATHBHCTCKNE 3MEKTPOHB, YCKODEHHEBIE NAICPHEIM
HMRYNILCOM.

B cuny eenucesazannoro, Jadpas pabora nocBimena HCCIENOBANMIO
NpPOLECCOB TeHepallii MArHHTHBIX molell H (opMHPOBAHRIO NETEIIOROTO Hi-
NYUSHHUA B MAA3ME ¢ PEASTHBHCTCKUMY YACTHIGAME C NMPUAGKEITHEM KaK K ICT-
podHangecKuM o{beKTaM (OCTATKH CBCPXIIOBEIX), TAK H K JKCTCPUMENTAM ¢ Na-
seproil norasmoit [16, 17].

Ifenn pabotil

1. Pa3BTL MeTOd OMUCAHHA MNA3MLI C AHW3OTPOMHLIMI paclipeencHa-
MH PENFTHBHCTCKHX HacThl. TTomydHTR ypasHEeNHS, ONHCLIBAIOLIHE AJTHHHO-
BOJIEIORYTO ZHHAMHKY ITAA3MEL, CONCPHKANISH PENSITHBHCTCKIE YACTINIR ¢ AHH30-
Tpomoii GYIKIHE pacnpenenens.

2. Mcecnemopate ANHHEOBORHOBEIE HEYCTOHUNBOCTH IIA3MBL ¢ TOKOM pe-
DATHEHCTCKKX YacTHIL B npeipouTe yaapHOH BOJHE B OCTRTKE CREPXHOBOH
see3asl. OUednTs BETHYHHY YCHACHIDT KPYNHOMACHTa0HRIX MATHITHRIX MORCH
B npchPOHTE.

3. Hcenenosatn BAnsHIe pasMEITHE TPAHUI MANIEHH H aMGunenspuoro
MOJA 11a COSKTPLI MIEPEXOAHOTO HATYUEIHS 3CKTPOROR, YCKOPEHHBIX Ta3CPHBIM
HMILYALCOM.

4. Heenenosars BAMAHIE DOMHOrO BHYTPEHIIETO OTPAKCIINA HA CICKTDH
HInyuCHHAa BﬂBI]ﬂOBa—LICpCIl[(OBa SHCKTPD][UB, YCHKOPCHHEIX JA3CPiIbIM i1k~
NYILEOM.

Hayqnan IH0BH3MNA

1. Bl'[epBLIe MONYUECHET YCPEAIISHIIHEC YPARHEIIHA, OMHCLIBAKINHE JIJTHH-
NOBQJIHOBYK) JTHNAMHEY ILI3MBY, couep:&cameﬁ AMH3IQTPOMNIOE PACHpeOCcISHHE
YCKOQPCHHELX HacTHI. nDﬂy‘IC[lllblc YPaBHCHUA [TPUMCHHMET JUIE HCCNCOOBALINA
JIHHIICBQIHOBBIX BOSMYI].IeHHﬁ B npe(bpoHTe YOaplLIX BOAU B OCTAaTKAX CBEPX-
IIOBLIX 3BE31.



2. BniepBele B paMKax ycpeJHeHHBIX YPaBHEHHH, ONMMCHIBAIOIHX JIHHHO-
BOJIHOBYIO IMHAMHKY TI1a3MBI C YCKOPEHHBIMH YaCTHIIAMH, HOJyYeHbE T0Ka3a-
TENM POCTa AIMIHOBOMHOBHIX Bo3Myitennii. [lokazana sosMoxHoCTh Cyliect-
BEHHOrO YCHIICHHS MarHHTHHIX ToJicit B pepoHTe yaapHbIX BOAH B OCTaTKaX
CBEpXHOBHIX 3BE3]L.

3. BnepBrle HccneIoBaHO BIHSIHHE Pa3MBITHs PaHHLl MHIICHH U aMGOH-
MOJISPHOTO ITI0JIS HA KOTEPEHTHOE MePeXOAHOe H3NydYeHHe 3JIEKTPOHOB, YCKO-
peHHBIX Ja3epHeIM ummyiscoM. [IpeaiokeH MeTol 3KCIMepHMEHTAIBHOTO OIl-
peneneHHs pa3MBITHS IPaHIBI H BeTHIHHBI aMOHIONAPHOrO MOMS 110 CHEeKTpaM
NEPEXOHOrO H3NYUEHHS YCKOPEHHBIX 3JIEKTPOHOB.

4. BnepBele Hcchel0BaHO BIUAHHE TOJHOTO BHYTPEHIIETO OTPAKCHHS Ha
criekTp M3nydenus Basunoa—‘lepenkoBa B nazepHreix Mumensx. Ilpenmoxen
MEeTOJ 3KCIePUMEHTAIBHOTO OMPEACNCHHA YHEPTHH GBICTPHIX BJIEKTPOHOB MO
¢dopme criexTpa usnyuenus Basunosa—Yepenkoaa.

I[OCTOBepHOCTb HAY4YHBIX pe3yJibTaTOB

JlocToBepHOCTb PE3YABTATOB, MOMYYCHHBIX aHAJHTHYECKH H ITyTEM YHC-
JICHHOT'O MOJCTHPOBAHS, NOATBEPKAACTCS NCIONB30BaHHEM AlPOOHPOBAHHBIX
MaTEMATHYCCKHX M YHCICHHBIX METOJOB B PaMKax (dH3HUECKHUX NMPHOMILKEHHil,
HOPHMEHHMOCTL KOTOPBIX OrpaHudenia 4eTKO C(OpPMYJIHPOBaHHBIMH KpPHTEpHS-
mu. [Ipumensemslii MeTon ycpeanenus ypasnensit MI'J] cpaBHuBaeTcA ¢ MeTo-
JaMH TGOPHH ¢ -THHAMO, Pe3yJIbTaThl KOTOPOH MOATBEPKIAIOTCS YHCICHHBIMH
pacuerami. TeopeTHYeCKH paccynTalHble CHEKTPHI KOTEPenTHOro Mepexo Horo
H3yYCeHHS EKTPOHOB, YCKOPEHIBIX JIA3€PHBIM HMOYIBCOM, XOpOLIO COrJia-
CYIOTCS € COBOKYITHOCTBIO JAHHBIX Ta00pATOPHEIX 3KCICPHMCHTOB.

Hay4nasi H NIpakTHYeCKasi HeHHOCTH paboThI

PesynbTathl Hecaeq0Banuil reHepallid AIHHHOBOHOBBIX BO3MYILEHUIT B
npedpoHTE YAApHBIX BOMH B OCTATKaX CBCPXHOBBIX BAXKHBI JIS MOCTPOCHUS
Mojieneil YCKOpeHHs YacThll B 00iacTH JHEPriil Mopsaaxa U BhlIe 10" 5B. Du
pe3ybTaTel MO3BOJISIOT ACTAaNbHO ONMHCHIBATH HEJNHHEHHbIE NPOMECCH yCKOpe-
IHs YacTHI{ B OKpecTHOCTH (poHTa yAapHOH BOMHBI, MOAHGHIMPOBAHHON yC-
KopeHnbIMA uacTHnamd. IIpoBeseHHBIE PAacYeTEl MO3BOJIAIOT OLEHHBATH Mak-
CHMAJIbHBIE JHEPTHH YCKOPEHHBIX YACTHI[ H BENHYHHBI YCHWIECHHBIX MATHATHBIX
noJieii, 9T0 HeOOXOAMMO I ACTANBbHON HHTEpIIpeTalHi HabIr01aeMoro nere-
IUIOBOTO H3JIyYEeHHs] OCTATKOB CBEPXHOBBIX 3BE3] B AHANA30HE OT paguo- 10
ramma ydeii.

PesynbtaTtol paboThl, OTHOCALIMECS K HCCJEJOBAHUAM CBOHCTB 3NIEKTpO-
HOB, YCKOPCHHEIX JIa3epHBIM HMIYJILCOM, MO3BOISIIOT ONpedesITh 1o Habio-
JAaeMOMY KOTCPEHTHOMY MNEPEXOOHOMY H3JIyYEHHIO YCKOPEHHBIX JEKTPOHOB
TaKHE XapaKTepHCTHKHU JKCIePHMCHTAJILHOM CHCTEMBI, KaK MaciITad pa3MbITHS
3a7Hel rpalnibl MUIIEHA W Bennuriy aMOHNoNsipRoro nons Ha ee 3aaHei rpa-
HHLe. DTH Pe3yJbTaTsl MO3BOJSIOT ONPEAETATh SHEPrHI0 YCKOPEHHEBIX Jlazep-
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HBIM HMITYJIBCOM JJICKTPOHOB MO CHEKTpaM KOTEPEHTHOTO u3nyueHus Basmmo-
Ba-UepeHkosa.

QOcHoBHbBIE INOJ107KeHH S, BLBIHOCHMbIC HA 3alIIUTY

1. MeTon onmucauus AUHAMHKH JTHHIOBOIHOBBIX BO3MYLIEHHH TypOy-
JICHTHO! KOCMHYECKOif MIa3Mbl C aHH3OTPOIMHBIM pachpeAcnaelineM pPeNaTHBH-
CTCKHX YacTHLI.

2. Pe3ynbTaThl MCCIIENOBAHHS UCMEPCHOHHEIX XAPaKTEPHUCTHK MJIa3MbI €
TOKOM PENATHBHCTCKHX YaCTHIl H Pa3sBUTOM Menkomaciutabmuoii TypOyientno-
CTBIO.

3. MexaHH3M ycuJieHHs AJHHHOBOJHOBEIX BO3MYILEHHIT MATHHTIOTO MO-
7151 niepeR GPOHTOM CHABHON GECCTONKHOBHTEIBHOI yAapHOH BONHBI B OCTaTKAX
CBEPXIIOBBIX 3BE3].

4. Uccnenopanne BAMSHUS PasMbITHA 33HEi IPaHHLBI MUILEHH H aMOu-
NONSPHOrO M0JI HAa HHTEHCHBHOCTb KOTEPEHTHOrO NEPEXOANOro H3ayYeHus
IEKTPOHOB MHIUICHH, YCKOPEHHBIX Ja3epHBIM HMHOYIbCOM. METOX OlCHKH
MaciuTaba PasMBITHs TPAHHIBI UIA3MbI H HANPSHKEHHOCTH aMOUIIONAPHOro No-
Jist 110 COOTHOLUEHHIO aMIUIHTYA FapMOIMK B CHEKTPE MEPEXOAHOTO M3IyYeHHs
YCKOPEHHBIX 3JIEKTPOHOB.

5. UccnemoBanite  CreKTpa  KOFEpeHTHOrO  n3nydenus Basuiopa-
UepenkoBa B Ja3epHbIX MUIIeHAX. MeTon onpeaencHHs 3HEPrHH YCKOPEHHBIX
3/IEKTPOHOB, CBA3AHHEH € 3()(pEeKTOM HOJIHOTO BHYTPEHHErO OTPAKEHHA.

AnpoOGanus paéoTnl

Pesynbrathl, BoHmICANIHE B AHCCEPTAIHIO, OBUIH MOJYUCHEl B IIEPHOA C
2006 mo 2009 rr. 1 n3noxenbl B § neyaTHbIX paboTax (BKIOYast 4 CTAaThH B pe-
tepupyembix kypuanax, sxoasaiux B Ilepeuens BAK). IIpeacrasnennsle pe-
3yJBTATHl JOKNAJBIBATHCE HA YETBIPEX MEXIYHAPORHBIX KOH(pEpeHIAX.
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4. SM. Osipov, K.Yu. Platonov, A.A. Andreev Coherent X-ray
bremsstrahlung of laser plasma fast electrons from layer target // «Laser Optics
2008», LO’2008, June 30 — July 3, St.-Petersburg, Russia, 2008.



Crpykrypa o ofbem anceeprann

JuccepTanma cocTOMT U2 BECACHHA (Cara 1), NSTH [VIAB 1 3aKIIOUCHIA,
copep:xnt 102 crpannner Hesamiore Tekera, 22 pucylika H CREHCOK THTEPATYPEL,
prmouatcuiil 104 pansenosanas,

2. CONEPKAHHE PABOTH

Bo seenennn {rnasa 1) k nucceprauni copMynupoBalier Hend 0 3aaa-
yut pabotsl, 000CHOBANA AKTYANLNOCTE paGolhl, LOBA3NA H JOCTOBCPHOCTE pe-
3YILTATOB, IPHBEACIEI NONOKEIIHS, BHIHOCHMbIC Ha 3aLLHTY.

B rnape 2 BRIMOMIICHO YCpPeRMEHHS YpagHelunii THHAMHKY TUIA3M&I, CO-
Nepsangeil yckopcHHBIE YacTHIEL, 10 MacIITabanM MeHbWC ANHHE! npobera pe-
JSITHBHCTCKUX TACTHLL

Hocre seegerns (naparpad 2.1), & maparpade 2.2 nprBedel KHHCTHYE-
ckiil BEIRGI, JHCUCPCHOHIIOND COOTHOINEHNA MENKOMAaciTablibix MOJI, KOTOpELe
YCHIIMBAIOTCA 33 CueT MexanniMa Benna [18]. Ila ocnoee micmepcHonsLIX H
NOMAPHAZATHONIILIX cpoiicTs JANIBIX MOO B TOCNCIYROLIHX Ilapztrparbax BEITION-
HEHD YCpeaueilie ypaHCluil puuamukn wnasmet, B pabote [18] nemonk3osana
CHCTEMA MAPOAHTAMAYECKHX YPaBHenni, KOTopas A3eT TOT e pe3y.IbTar, 4To
il KHHETHYECKHI NoXo.

B maparpade 2.3 BrIDOMIeNo ycpelllcHnc ypasHedHH NocpencTeoM no-
CTPOELINA YPABHCHHA I cpeaneil MeKTPOARHAYILEH CHUIb ¢ YYeTOM [1anWdHd
B CHCT2ME aul3oTponuoero paciipeocacHis pCerATHEACTCKITY JACTHL. HUJ’Iy‘-lCHEl
CHCTeMA YpaBHEHHIH, ONHCBHIBAIOLINX AHIAMHKY xpynioMacmTabnnix MI -
BCIIHUIIH. Ypannelme JBHKENHA ILTA3Mbl HMEST CNeTyToiii Bi:
—V+(W)V = ——V(P+P )+ ((J: —en,y Je, —(Jz Fen{rV Je, )+

ot P
L M
+——({(VxB)xB)+vaV.
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yepeancHui OBUIH OCTABNCHBL CHArACMELE, AAwowTiie HaHGoNeWi BKMag B pac-
CMOTPCHHBIC JRTCC I[HCﬂCpCIrlOllllbIC COOTHOILLCITHA. B“EI’)BBIE l'iOJ'Iy‘{CﬂHGe BRTO-
poc cIaragMoe B ipaeoii uacTH ypaeHernig (1)} mpHBOANT K PasBHTHIC KPyNIIo-
macurraduoit ueycroiiunsocty, MeTon ycpemteHa 3AEKTPOABHKYIIEH CHITBI
HCIIOJR30BAHHEIA B paloTe senacTcA o0oOIICHHEM METONOB TEOPHH CPEONEro
N0JNIA, HCMOAR3YEMBIX B (—HIIaM0 Teopus [20], 1a CHCTCMLI ¢ TOKaMil peiaTH-
BUCTCKHX “IaCTHL.

B ruaee 3 Boeperic MCCNCAORAHBI JNHHIIOROJINOBLIE HEYCTOHYHBOCTH
FAMATHHYCHHOI TypOYMeHTHON mnazMel ¢ aHHZOTPONRNEIMH pacfipe/icaelHAMH
peaaTHBHCTCRHR YacTui. OcofenuocTn anannia CBA3AIEL ¢ 1e00X0AUMOCTRIO
pacucTa KHHETHYCCKOTO OTKNHKA pacnpelNencHud PeTATHBHCTCKHX YACTHI[ I1a
ARHIINIOBONHOBEIC BOSMyH_LEIIHﬁ MOTTSHTHOTO TTOJIA,

B maparpage 3.l. mpuBoanTCA BLBOO BRIpAKCHUE N Gypee-o0pasos
OTKIHKA TOK& H DABNCHWSA YCKOPCHHBIX TACTHI[ I1d BOIMYIUEHHA MArtinTIoro
nons. Pacyer BEIDONHEH Ha OCHOBE MOAENBHOrO KHICTHYECKOTQ YPABIEIHA C
HATETpanoy CTOAKHOBCUMIT B NpHOMnxeund cHuneuoro (0oMoBekoro) pacces-
IHA PEASTHBACTCKITX qacmu'
ety h,,

{5] = Bﬂ m{k“(ﬂ"{' kxc?b}

iB. e H e 1 1 (3)
> 1] o - I . U\lb-b"“—k xﬁh},
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ri¢ B, - NOCTOIIOE MATHUTHOE MONC, i, - KOHUCUTPAINA YCKOPCHHBIX ‘[4C-
tul, k — BonHoBoii BEKTOP, W, - CKOPOCTE yAapioff BOMIEI (IIanpasnenHe cKe-

POCTH COBMAJAET C HATPABJICHHEM MOCTOIIIONO MACMATHOrO nond), db - po3-
MyLIeHue KPYHNUOMACIITAGHOr0 MATHHTHOCO 10718, § - OTHOUICHHE INTHHE
Apofera penaTHBHCTCKOI YacTHIR K ee THpopasiycy.

B maparpade 3.2 monyueHo 0 HCCIeA0BaNO JHCHCPCHOINIOE COOTIIOMIE-
HHE UL QJHITOBOMIIOBLIX MOM!

(@ ~Ev: — ik B W' —(a) +vk o’ + Bk a — ik By[(@' —agki W, +
+e k@, 1y =k ByWi[(® — Kl )W, —k aUW] 0 (4)

L

rie xoadduunenty W, ~W, - GyHKINY BONHOBOrO BEKTOpA M UAPAMETPOR (ry-
pee-ofpa3on ToKa H AaBACHHR YeKopenubix yacTuly (3). Xapaxtepnas yrnosas
JABHCHMOCTE YacTOT MOJ NpHEBEACHA Ia puc. 1. 3aeck & - yron Mexay BOMIO-
BEIM BEKTOPOM H MOCTOAIEIM MarBHTuLIM nomieM. HokazaTens pocta nis nan-
fonee BLICTPO pacTYILEH MOIEI HMeeT makcMyM npit cos ¢ = I/ 1 loatomy B
pexume cnabore paccesnnd yacTul {T.c. npu Oespazmepnom npobere g >> 1)
Haibonee GLICTPO PACTYLAA MOLA PACHPOCTPAHSCTEA OITH NONEPCK MOCTOAIHC-
0 MATHHTHOTO 00/, B OTIHYHE OT Ciyuan MeakoMacmTadistx moa [18, 19], ma
KOTOPBLIX MAKCHMYM YCIICUHA COOTBETCTBYCT PACTPOCTPAHEH NI} MOALL BAGNE [0-
CTOAHEOMD MArliHTIOro nous. bonee Tore, AMHHHOROAHOBLEIE MOJTR PaCTYT TOABKO



I OfIHOTO HANPaBICHH PACHIPOCTPAHEHITA ¥ 3aTYXat0T IS IPOTHBOIOJIOKIOTO.
Oco0slif HHTEpec NpeAcTasiseT BOMPOC O TEHEPALHMH JUTHHHOBOJIHOBHIX BO3MY-
IIEHHiT MATHATHOTO MO B OKPECTHOCTH CHJIBHBIX YAApHBIX BOJH 0GOJOYEK Oc-
TATKOB CBEPXHOBBIX Bouii. Habntopenud yxassIBalor Ha yaapHsie BBl 00004k
Kak HanboJree BEPOSITHBIA HCTOYHHK YIBTPAPEISTHBHCTCKIX YaCTHII ¢ SHEPTHAMH
pocturaromuv 10" 5B, BricTpoe yckopeHne yiaeTpapensiTHBUCTCKHX HacTHI
TpebyeT HaMMYLs JUTHHHOBOIHOBBIX MarHUTHBIX (uykTyaunii B npedpotrre yaap-
HOH BonHBL. MeXaH3M HeyCTOHYHBOCTH MATHHTIIBIX (WIYKTYaruii MOKET YCHUIH-
BaTh JUTHIHOBONHOBbIC MarinTHeie Quiyktyaunu. ITostomy B paGore BhlnonHeH
anajM3 fI0KA3ATE/IA POCTAa MATHHTHEIX (MIYKTyalHid npu XapakTepHeIX U yaap-
HBIX BOJIH B OCTaTKaX CBEPXHOBBIX 3Be3/ Napamerpax. [Toka3ano uTo BpeMa pocta
TypOyneHTHOCTH MeHble BPEMEHH BBHIHOCA MAarHUTIBIX QIyKTyarnii 13 obnactu
HEYCTOIYHBOCTH, YTO IIO3BOJIET MONYIHTh HEOOXOAMMOE YCHIICHHE MAarlHTHBIX
riosteit BONH3H (POHTOB CHIILHBIX YAAPHBIX BOJH OCTATKOB CBEPXNOBBIX. Mcceno-
BaHBI [TOJISPH3ALHH HeycToH4MBEIX Mof. [lokasano, yro momaspusaumy MOA, CBS-
3aHHBIX C OBICTpOIl HEpe30HaHCHOIi TOKOBOH HEYCTOHYHBOCTBIO, 3aMETHO OTIIH-
qaroTcs OoT nonspmaunii crangaptHeix M Bo3Myluennii ajlbBCHOBCKOro Tuma,
TeHepHPOBaHbIX PE30HAHCHBIMH MEXaHH3MaMH.

AddexTsl yekopeHusa YyacTHIl 10 PEASTHBHCTCKHX SHEPTHIi U TeHepanuu
MarHiTHbIX mojefi HabnrogaroTcs B 1aBOPAaTOPHBIX 3KCHEPUMENTAX € Ja3epHoii
nnasmoii. HekoTopeie mpoueccsl B JlasepHoii mmasme no (pu3ngeckoii nprpone
CXOZHbI C TPOLECCAMH B OCTATKAX CBCPXHOBBIX 3BE3[ H APYrHX acTpodusmnye-
CKHX 00BEKTaX, COepKAMMX YCKOpeHHBIE YacTHbI. WccnemoBanns nazepHoii
IIa3Mbl CBSA3aHHBIE ¢ MHEPUHANBHBIM cHHTe3oM [21, 22] akTuBHO BeAyTcs C
1970-x rr. dpyroit mnpokoil o61acTei0 MCCIEI0OBAHA SBIAETCA HCMOIL30BA-
HHe JlasepHoil NnasMel B KayecTBE HCTOYHMKA NMYYKOB YCKOPEHHBIX HOHOB
(cM. 23] 4 HUTHPYCMYIO TaM JIHTCPATYPY). DKCIEPUMEHTANBHEIC U TCOpeTUYe-
CKHE HCCIIeOBaHHs Ja3epHOI [1a3Mbl TO3BOJISEOT MOJEIHPOBATH (HOCE COOT-
BETCTBYIOIIErO MacITabHpOBAaHHA) MPOLECCH], KOTOPBIE MPOUCXOAAT B acTpo-
dmsnyecknx obwvextax (cM. Hampumep [24]). IlorenumanbHO BaKHYIO POJb
MOTYT TaK/K€ HIPaTh 3KCIIEPHMEHTHI, MO3BOJIAIOIIE NPOBEPHTh TOYHOCTh YHC-
JeNNBIX Mojeeil mIa3Mbl ¢ BBICOKOI INIOTHOCTBIO SHEPIUM A1 AanibHElLero
NX NpHMEHEHHA B acTpodmsnueckoil miasme. Hocneayromue rnassl auccepra-
IHH [OCBALICHBl HCCIEAOBAHUIO pAJia ACEKTOB AHACHOCTUKH lla3epHOil mias-
MBI, 11600XOIMMBIX [JI1 YCTAHOBJICHHS TOYHBIX [TAPaMETPOB Ja3epHOil CHCTEMEI,
TaKHX KaKk 3HEPreTHIecKoe pacrpeaescHHE PESITHBHCTCKHX 31eKTPOHOB, BEIH-
4yHHa aMOHIIOJIIPHOTO 110151, MacIuTad pa3sMbITHA rpaHHIl [Ia3MEHHONH MHIICHH.

B riase 4 uccnegosano BuusHue 3Q(EKTOB pasMBITHA TPaHuIl MHILICHH H
aMOHTIONAPHOFO MOJIA IIa MEePeXoioe HINyUYeHHE BICKTPOHOB, YCKOPCHHBIX Jia-
3epHBIM HMITYJIbcoM. Teopus MepexomHoro H3IyYeHHs B Ja3epHBIX MHIIEHAX pas-
pabatbiBanack B pabotax [17, 25], Ho B 3THX paboTax e YYUTHIBAIACH BO3MOXK-
HOCTB BITHSHHS Pa3MbITHA TPAHHLL H aMOHIIOJISIPHOTO NOJS HA H3NYUCHHE.

B maparpade 4.2 (nocne BBogmoro mnaparpada 4.1) npuBOAMTCS BBIBOA



OCHOBHBIX ypaBHelmﬁ, OMHCBIBAKOIIHX ITEPEXOANO0EC H3TYHEHHE ITPH IIPOU3BOJIbL-
HOM NPOCTPAHCTBCHHOM H3MENCHHH IlHBJ]GKTpH‘iCCKOi'I MPOHHIIAEMOCTH MHILC-
HH H INPOHN3BOJBHOM H3MCIICHHU TOKA YCKOPEHHBIX 4aCTHL BAOJb OCH HX pac-
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Oe3pa3MepHoii YacTOTEI) NS ANHHHOBONHOBOH HEYCTOHYNBOCTH

npn 6e3pasmMepHOM pobere YCKOpeHHbIX YacTHll i = I(cnesa) u i) =5 (cnpasa)

B naparpade 4.3 paccMOTpeHo BIHMfHHE Pa3MBITHA IPAHULIBI HA CHOEKTP
m3aydennsa. CrnexTpel H3nydeHus npu pe3koii 3aameii rpamnue (Gonsri H MpH
rpaHule, pa3MeIToil Ha onpeleneHnoM MacliuTabe, npHBOAATC: Ha puc. 2. Duep-
THA MEPEXOAHOTO H3yueHHs [afaeT ¢ yBeNHYCHHEM MacliTaba pasMblTHS, TO
€CTb TNIPH YBEIHYEHHH ITABHOCTH rpanuusl. PazMeITHE TpaHHIBI CYIIECTBEHHO
YMEHBIIACT 3HEPrHI0 H3IydYelns, KOraa JUIiia BONHBI H3NYYEeHHs CTaHOBHTCA
MCHbBLIE pa3MbITHA IPAHHIBI, YTO NMPUBOAMT K YMEHBIIEHHIO HHTEHCHBHOCTH
Gosee BHICOKHX 110 YACTOTE M3y4eHUs rapMOHHK B CACKTPE KOrEPeHTHOTO Me-
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PEXOOHOr0 HU3JTYUYCHHS. DTO MO3BONSET MO COOTHOLICHHUIO AMIUIMTYZ TapMOHHUK
B CIICKTPEC HU3JTy4YCHHA OLICHUBATH Macutad PasMbITHA TPAHKUL MHUIIICHHA.

AW, () 1,
44

© 1 2 3 4 5 8
E M3 v}
157 i :
Yid 85 8 55 B 48 3 35 3 25 2
A [.mm}
aw,.(2) z::
az : i
D SRR G ;
Lol s .
15 %
\.
1.4 Do
> :
12 &
o
sal
o8l
B8
0.z L
RYAVAY ATV, PN annli. Y | ° A
Foq | esd  emb B0 A48 46D 4n0 330 4p 25h | 200

A [uM]

Puc.2. Beepxy: Brnusnue pasMbITHA rPaHULBI HA CIIEKTP TEPEXOAHOTO H3TYHCHHS.
IMTyHkTHpHas KpuBas COOTBETCTBYET PE3KOH IPaHULIE, JKHPHAs CIUIOIIHAS KPUBAs — MIABHOMH
rpanuue, dy =2.5 A, — ANMHA PasMBITHA, TTI€ A7 - JUTMHA BOJIHBI TA3¢PHOTO H3TyYeHHS.

Ha Bpe3ke nokasaHa 3aBUCHIMOCTb OTHOLIEHHUA aMIUINTYl 4€TBEPTOH i BTOPOH FraPMOHUK KaK
(QyHKIMA MaciTaba HEOJHOPOIHOCTH TPAHHILIBL.
Bhusy: BiustHre aMOUNOAPHOTO NOJA Ha CMEKTp MepexoaHoro m3mydenus. Cepas kpuBas
COOTBETCTBYET HYJIEBOMY MO0, YepHas - MO0 ¢ UHHOIT TopMoskeHus d, =0.012 A;.
Ha Bpe3ske nokaszaHa 3aBHCHMOCTb OTHOLIECHHS aMILTHTY/Ibl Y€TBEPTOH FapPMOHHKH
K aMIUTHTY/€ BTOPOH OT BEMYHHBI aMOUTIONAPHOTO MOJIS
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B naparpade 4.4 paccMOTpeHo BnuAnne aMGHIIOISIPHOTO NS HA CIEKTP
KOTEPCHTHOTO MEPEXOIHOTO H3AydenHs (pnc. 2). SHeprus Nepexofnoro H3iy-
qellrd najdeT ¢ YBeNIHelieM HanpRucIHocTH amMOHIONAPROIO MOXA, TO €CTh
NpH YMENLIICHAN AAHHL] TOPMOXKEHHA HEKTPOHOB IIOCNE BBUICTA H3 MHILCHH.
AmbHNONApHOE NONE CYIIECTBCHHO YMCHRIUACT JHCPrHEK) H3MyweHns, koraa
RANIIA BOMHL] H3IyHCIHA, ICHHAS H ~T, CTRHOBUTCA GONBUIC MAHIE! TOP-
MQIKEHHA, UTO OPHROOUT K YMEHBUICIUHI HHTCHCHBHOCTH Donee UHMIKHX MO
YACTOTC MANYUECHHE TAPMOHMK B CHOEKTPe KOI'CPEIITHOro LCPEXQOHOTo M3lyde-
1A%, 3TO HO3BONAET NPENOKUTE MCTO OMPEACICHNS BEAUIANLl AMOUTIONAD-
HOTO Mo 1Mo HabmogaeMoMy COOTHOMWEHHIO aMUBHTYA FAPMOHHK B CIICKIPE
Ly YellHs.

B rnape 5 paccMoTpell CIEKTP N3MyHElNs 3NICKTPOIOR, YCKOPCHHBIX Ja-
RCPILIM HMIIYALCOM, TIPH BLNOANEHHH ycrloBis Basunosa—epenxosa B MH-
ureHss as GICTPEIX 3TEKTPOHOR

(@) > (l] , (3)

£
rae & - QHAICKTPHYISCKaA ]TpDHHLIElCMOCTb cpeas] Ha 4agTOTC @, V - CROPOCTD
PEAATHBHCTCKOI YACTHII, ¢ - CKOpOCTh ceeta. TIpu BoImonnennn yeaopusa (5)
SHCPIHSE HIMYUCHHA Id HOCKONLED HOMUIKOE NPCREIILIGCT MICPTHHY M3Ty4YCUNA
OePeXOIHOTO HITYUCIIHS YaCTHIL, A18 KOTOPEIX JdHHOE YCIOBHE I1e BLINOMIIET-
ea. lpn BLmnonnenyu yelobHg

o) > [L] . ©)
-

w3nyyenne Baprnoposa—lepenKkosa npeTepneraeT NOMHOE RHYIPCRIEE OTpa-
JKEHHS Ha 3aHeH TPAHMUE MHLICHH H 1IC MOWKCT BEHETH H3 MULICIH B BAKYYM,
IeKT MOMHOro BHYTPCHUCIO OTPRKENHs 1IPH ONpCacaAcHic 3aBHCHMOCTH
AHANEKTPUIECKOH IPOHIIAEMOCTH MMIIEHH OT HaCTOTH H3MYUCHHS MOET
GbITH MCNOMB3CRAH 1711 OTIPSICICHHA JMEPTHH (YAIOUIHX IMCKTPOHOB, YCKO-
PCITIBIX TA3CPHbIM HMITY/ILCOM.

CReKTpst tepexoanoro sMyYCHas « Hagydenns Basiiora-Uepeukona
NpHBEAEIEL 112 PHC. 3 ANA 3aBHCHMOCTH JAH3EKTPHYCCKOI: POHHIACMOCTH OT
YACTOTLI

0.6[1—111]
e =1+—m—m————, (7N
[1—:;3]'+312

o 2T .‘
TA¢ #=-—, ) =— - YaCTOTA, HA KOTOPOH AUANCKTPHYSCKAS NPOHHITACMOCTE
(oil j]

papua 1, 4,=200xv. Takaa 3aBUCHMOCTE XapakTepua oif cped BOamsu cobet-
BEHIIEIX YacTOT aTOMOB, COCTABIAIONIHA JANILIE CPELL.
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Puc.3. DHeprus nepexoHOro U3MyueHus (cepas KpuBast)
1 13ydeHus BaBunoBa-YepeHkoBa (4epHast KpHUBas) Ha eIHHUILY JTHHBI BOJTHBI

B riase 6 paccMOTpeHO TOPMO3HOE U3/Iy4eHUE HIEKTPOHOB, YCKOPEHHBIX
Ja3epHbIM HMITYJIBCOM, B CIOHCTOH MuieHd. [ToCKOIbKY MHUILIEHb COCTOHT U3
CIIOEB PA3INYHOH MIOTHOCTH, BO3HUKAET KOT€PEHTHAs COCTABJISOLIAsS TOPMO3-
HOTO PEHTI€HOBCKOI'0 H3JIyYeHHs, KOTOpas MpH OIpeAeSIeHHbIX YCIOBHAX MO-
KeT MPEBBIILIATh HEKOTePEHTHYI0. B paboTe paccuuTan CrieKTp H3JIydeHHS MO-
HOIHEPTrHYHBIX YacTHI H  CHEKTP H3IYyYCHHs YCKOPEHHBIX  YaCTHL,
pacmpeesieHHbIX 10 ToKa3aTelnbHOMYy 3aKoHy (puc. 4). MogaensHOe pacnpee-
JeHHEe OBICTPBIX JEKTPOHOB IO SHEPTUH &, B JIA3EPHOH MHILCHH, [OIYYCHHOS

[pH MTOMOIIH YHUCICHHOTO MOACIHPOBAHHS, MOKET OBITH alMPOKCHMHPOBAHO B
auamasone ot ¢ = 1 MaB mo ¢ = 30 MaB kak:

min max

N
——exp| —== |, (®)
s{,,,(exp(—%r)—exp(—:,, )) £,

rae N, =25-10°, xapakTepHas SHEprus &, COOTBETCTBYET JOpeHI-(aKTOpy Io-

f(e,.0)=

pAYNX 31EKTPOHOB y,, = 20.
B 3ak/04eHun copMynupoBaHbl OCHOBHBIE PE3yJIbTAaThl PAOOTHI.
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Puc..4. CriekTps! u3nytueHus 3I¢KTPOHOB H3 MHIICHH TONILMHON 5 MKM, YCKOPCHHBIX
NMa3ePHBIM HMITYILCOM C HHTeHcHBHOCTEI0 107 BT / oM?

Beepxy: CnexTp KOrepeHTHOro (CIUIOIHAS KPHBas) U HEKOT€PEHTHOTO (MyHKTHPHAA KynBas)
KECTKOTO H3ITy4eHHS MOHODHEPTHYHBIX JJIEKTPOHOB C JIopeHI-paktopoM ¥ = 60,
Buuzy: Cnexrp cyMMapHOro (CrutolHas Kpiusas) H HEKOrepeHTHOro (MyHKTHPHAA KpHBas)
ECTKOrO M3ITy4eHHs, TPOHHTErPHPOBAHHBII1 Mo dHeprHu ¢ P =2 - 60



15

3. OCHOBHBIE PE3YJBLTATLI H BLIBOJBI

L. [Tpoepeuo yepecaucHne ypapHEIHI, OMUCBLIBAFILMX MATHHTOCHAPO-
AMHAMHYCCKOS NOBCACHUC TypOYacHTHOH IIasMEl B CHCTCMC, COACPHALCH
JIEKTPOLIL, TeIUToRLle B ofNajalolide aHH3OTPONHOH QynKuneH pacnpencne-
14 00 UMNYNLCY YCKOPEIHIILIE MONLL, H NONTYYCHRI YpPaBHeNHA, MO3BONFIOIIIE
OMACKIBATE JUHAMHKY IIHHHOBOJIHOBLIX BOAMYUIeHNIT (C JTHHHOIT ROJIHE
Gonpite npodera yCKopelHEIX 93cTHI) B CAHOKHAKOCTHON MONeNY [Ia3MEL

2. [Iposefen mumeHnelii anain3 cnnbyofi ATHIIIOBOMIOBOH HeycToiiun-
BOCTH OZHOKHMIKOCTHOH ILTAZMEI C YCKOPCHUBLIMH YACTHIIAMH. 1]0Ka3aHo, UTO
pa3BuTHe Takoil HeycToifuNRoCTH BOMM3K (poHTA YAAPHON BONHET B OCTATKE
CBCPXHOBOI 3BC3AB! MOKCT NPHBOAMTE K TOMY, UTO 3a BpCMA ciocy TypOynenT-
HOCTH H3 (POHT KpyNHOMACINTAOHEIE MAMHHTHEIC [TOJS B ra3e meped GpoHTOM
CYUIECTBEHHO BEIPACTYT, H 3TC 3aMETHHIM 00PA20M MOBIHAET 12 NPOLECCH VC-
KOPCHIHA HacTal Ha poHTe.

3. [poedeHo HUCCISIOBARHE MEPCXOLOI0 HINYYCHHA NISKTPOHOB, YC-
FOPSHHBIX TA3ePHEIM UMIVIBRCOM, MpH BeL1eTe M3 Mumenn. [lokazado, uto puz-
MBITHC l"p‘d]{[llel JI':BC[}H()F] MEOIICHE l'[pIIBC‘,[[IIT K YMCHBLIICHHHY OHTCHCHBIIOCTH
BEICOKHX TAPMOHMK B CHSKTPE KOTEPEHTHOIrO NCPEXOOHOre HIMYUSHHS YCKO-
PEHHBIX TA3SPHEIM HMTTYIECOM BNEKTPOHOB, N [10 COOTHOIUNSHHID AMIJIHTYI
l"apM()H HE MOXKHO OOCHHTBL MﬁCLlJTElG HCOHIIO]JOD,IIOCTII MIOQTHOCTH NNAIMEL, ITe-
KA38HO, HTO TOPMOKCHHC NMOTOKE YCKODEIUIBIX 3MCKTpOlOB B aMOHNOMIpIIOM
3NEKTPHUCSCKOM RO NPHBOIAT K YMEUBLICHUIO HHTCHCHRHOCTH HHIKHX Tap-
MOLIMK B CHEKTPC KOICPeUTHOMO MEPCXOTHOTO H3My4CUis JIHX JINEKTPOLIOB,
110 COOTHOLICHHIO AMILIHTY,T CAPMOIHK MOKIIO OLEHHTh HAlUPSACHIOCTS aMOU-
NONAPHOLe O,

4. [Tokazano, YTo B CHOEKTpPe KOTCPEHTHOTD YepeilKOBCKOTO HINYUCITHA
YCKOPEHILIX JCKTPOHOB B NA3CPHBIX MHIIEHIX MOMKCT BO3HHKATL IPOBAT, CBA-
3AHHBI ¢ MOJHEIM RHYTPSHHHM OTPEKCIIMCM YCPCUKOBCKOTO H3TYYSHHA B TOH-
Koii thonere. 1ot ahipekT MOKET GEITH HCLONB30BAI ITA SKCIEPHMEHTATRHOTO
ONpCACICHAA 3HCPIAN YCKODCIHBIX AICKTPOIIOB.

4, IYBJIHKAUHHA 110 TEME THCCEPTANHH

[. buikoe A.M., Ocimos C.M., Tonrsirnd M H. Jnunnosonnosas MI/I-
HEYCTOHYHBOCTE B NpedpoHTe DECCTONKHOBHTEILHEIX VAAPHEIX BOMH € YCKO-
pesusimi wactinamu /1 [Tucema B actpouomndeckaii wypHam, T. 35, Ne7,
¢. 1-10, 2009, (yuacTie B TOCTANOBKE 33124H, OPOBEJERHE TEOPSTHUSCKHX H
YUCTICULBIX PACUCTOB, QHLINS PC3VALTATOR, HOATOTORKA CTATHN K Ny OauKaL(iL).

2, Ocunos C.M., TInatoros K.}, Augpees A.A. Bananune avOunonsap-
HOTO IOT M PAIMBLITHA [PALHL MULIEHT HA NMEPexoMuoe H3Iyyene SEICTPHIX
ANMEKTPOHOR NasepHoil Tmasmel // OnTilka B cnextpockonug, T. 104, Ne3,
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¢. 385-393, 2008 (ywyacTHe B IOCTAHOBKE 32034H, IIPOBEICHIE TEOPCTHYECKHUX H
YHCACHHBIX PAcUCTOB, aHAMN3 PE3YILTATOB, IOATOTOBKA CTATHH K ITyOIHKALIHL).

3. A.A. Andreev, K.Yu. Platonov, S.M. Osipov., Influence of the ambipo-
lar field and the target boundaries inhomogeneity onto the transition radiation of
fast electrons in laser plasma // Proc. of SPIE, Vol. 6614, 66140C, 2007 (yua-
CTHE B IIOCTAHOBKE 3aJauH, NPOBEJICHHE TEOPETHYECKHX H YHCIEHHBIX pacue-
TOB, AUAJIH3 PE3Y/LTATOB, IOArOTOBKA CTATBH K MyGNHKaLHH).

4. Bocchino F., Krassilchtchikov A.M., Kretschmar P., Bykov A. M.,
Uvarov Yu. A., Osipov S.M., INTEGRAL observations of the SNR 1C443 re-
gion // Advances in Space Research 41, p. 396-400, 2008. (oGpaGoTka naHHBIX,
aHANH3 Pe3yJIbTATOB H MOATOTOBKA CTAThH K MyONHKALHH).

5. Bykov A., Osipov S., Toptygin I., Long-wavelength non-resonant in-
stabilities in cosmic ray shock precursors // 37th COSPAR Scientific Assembly.
Held 13-20 July 2008, in Montreal, Canada., p.428, 2008. (y4acTie B 0CTaHOB-
Ke 3alayd, MPOBEJCHHE TEOPETHYECKUX H YHCIEHHBIX PAcueTOB, aHATH3 pe-
3yJBTATOB, NOArOTOBKA CTATEH K NyGiHKkanmn).

6. Bocchino F., Krassilchtchikov A.M., Kretschmar P., Bykov A M., Uva-
rov Yu.A., Osipov S.M., INTEGRAL observations of the region of the superno-
va remnant 1C443 // 36th COSPAR Scientific Assembly. Held 16 - 23 July
2006, in Beijing, China, 2006. (06pafoTka AaHHBIX, aHATH3 Pe3yNLTATOB U MOA-
TOTOBKA CTAaThH K MyOIHKALIHH).

7. C.M. Ocunos, K.IO. Ilnaronos, Ilepexoanoe mimydeHne OBICTPBIX
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