36. BHEATMOC®EPHAA ACTPOHOMWUA

3.6.1. IPOEKT I'AMMA-400. ITPAAMBIE U3MEPEHUS ITEPBUYHOI'O
TAMMA-U3JIYUEHUSA B TUAIIA3OHE YHEPT UM 30 I'3B - 1 TIB

Hayunvie yenu

1 3mepenust sHepreTUYecKux CrekTpoB AuG(Py3HOro ramMma-usnydeHus
lanakTuku ¥ raMMa-u3JaydeHUs] HEKOTOPBIX aCTPOHOMHUUYECKHUX OOBEKTOB BILIOTH
1o sHepruii 1 THB.

2. UccnenoBanne MOHOPHEPIeTUYECKUX TaMMa-JIMHHUM, 00Opa30BaHHBIX IMPHU
QHHUTWJISLIMM ~ HEUTPAJIMHO, CYNEPCUMMETPUYHBIX YacCTHIl, KOTOphIE, Kak
moJyiararoT, o0pasyroT TeMHOe BelecTBo.

3. JliurenbHble HAOMIOJMCHHUS (OKOJO 5 JIeT) MHTEHCHBHBIX JUCKPETHBIX
raMma-uCTOYHHUKOB.

3.6.1.1. CocTaB ramma-resaeckona 'AMMA-400

1. Cuctembl mnepBUYHOTO OTOOpa ramma-kKBaHTOB: BeTo-meTeKkTop (AC),
cBuHLOBbIM KOoHBepTop (K), cumaTmimstopel (CB m CH) ana perucrpauuu
IPOAYKTOB KOHBEPCHH.

1. Koopaunarnas cucrema (KJI), onpenenstonias HanpaBiaeHUE 3apsyKEHHBIX
YaCTHIL.

l.Cucrema a0 W3MEpEHMS  BHEPrMM  JJIEKTPOHHOTO  Kackajaa
(cemmumnnroBsiit kanopumetrp CK) (puc. 1).
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Puc. 1. 'amma-teneckon TAMMA-400
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3.6.1.2. Oco6ennocTu ramma-tejieckona 'AMMA-400

1. Bce wucnonp3yeMble JAETEKTOpPbl CO3/1aHbl Ha OCHOBE IJIACTUYECKHUX
CUMHTUILIATOPOB. O0ecreynBaeTcs BbICOKAs HAJIEXKHOCTh M HU3KAsi CTOUMOCTb.

2. NmeeTcs cnenuanbHasi CUCTEMA UCKIIIOYEHUS BIUSHUS 4acTUI] 0OpaTHOrO
TOKA, BO3HUKIIMX IIOCJIE PACCESHHS B KAJIOPUMETPE W ABWKYLIUXCS K BETO-
nerekropy. ObOecnieurBaeTCsi BO3MOXKHOCTh HM3MEPEHHUsI SHEPTUM BIUIOTH 0
HECKOJIBKUX TEPPAIICKTPOHBOJIBT.

3. JleTeKTOpbl KOOPJIMHATHOM CHUCTEMBI MPEJCTABISAIOT COOOM  y3KHe
MI0JIOCHI, UCTOIB3YIOIINE ISl COOMpaHUs CBETa CIIEKTPOCMEIIAIONIEe ONTHYECKOE
BOJIOKHO ¥ HU3KOBOJBTHBIE KpeMHHEBBIE (hoToyMHOKuTEH (Si-ODY) B KauecTBe
cBeTonpueMHUKOB. O0ecneunBaeTcs HU3KOE SHEPronoTpeOIeHne U CTOUMOCTb.

4. Ucnonp3yroTcst J1Ba KOMIUIEKTa CHUCTEMBbl OTOOpa raMMa-KBaHTOB,
pPacnoIOKEHHBIX HaJ M MoJ KajopumeTpoM (puc. 2). Ilpu 3tom reomerpuyeckuii
¢dakTop ynBauBaeTcs Mpu HEOOIBIIIOM YBEIMYCHUH BECA TEJIECKOIIA.

Puc. 2. ®ororpadusi CHUHTHILIAIIUOHHBIX MOJIOC CO CIIECKTPOCMEIIAOIIIM BOJIOKHOM

5. Kanopumerp cobupaercs u3 25 otnenbHbIx Moayneu (puc. 3). Kaxaplii Momyib
CEeMIUIMHIOBOIO THIIA COCTOMUT M3 depenyroluxcs cioeB cBuHUA (TommuHa 0,55 mMMm) u
CHMHTWIIIATOpA (TOJIIIMHA 1,5 MMm). OOmias Tonumaa kanopumerpa — 18 paz. en. (200 cioes
CBUHIIA W cOUHTWUIATOpa). CHUHTWUISIMOHHBIN CBeT cobOupaeTcst ¢ Tmomomipio 144
CHEKTPOCMEIIAIONIMX  BOJIOKOH, TPOHM3BIBAIOIIMX BCE CUMHTWUIALMOHHBIE CIIOH, U
HanpasJisieTcsl Ha BakyyMHbI @DV (puc. 4, 5).
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Puc. 3. Cxema Moaysst KaopuMmeTpa

Puc. 4. DnemeHT kanopumeTpa

Puc. 5. 3mepenus xapakTepUCTUK MOJIYJISl HA YACTULIAX KOCMUYECKUX JIyden




36. BHEATMOC®EPHAA ACTPOHOMWUA

Xapaxmepucmuxu I'AMMA-400

['eOMETPUUECKUN DAKTOP ...vvevvieniieeiiieiieeitiesiee et eite et etee e eiee e eaee e 1 M2cp
DDPCKTUBHOCTD KOHBEPCHH.........veenereenreeereenreensreaseessseeseesssessseesssesssesssesnses 0,7
TounocTs n3MepeHus HanpasieHus ramma-kBanToB (Eg =1 TaB).............. 1°
VYT10BOE pa3penieHue sl TOUCUHBIX UCTOTHHKOB ....cevveeeerreeereenreeenneeenns 0,1°
Oueprerudeckoe pazpemeHue (Eg=1ToB) ..o, 1,8 %
IMIACCA. .ttt ettt e 800 kr

Xapaxmepucmuxu Si-PIY

HanpsisKEHNE MUATAHHEE ......cooouveiiiiieiiiieeiieeeiee ettt 20-50 B
KOS DUIACHT YCHIICHTS......ccvveeeieeireeeieeiieeireeteesieeeseeseeeeseessseenseesssesnseensnas 10°
BPEMEHHOE PABPEIIEHUE .....ueveeeniiieiniiieeiieeeiteesiteesieeeitee et e st e st e e 30 mc

3.6.1.3. CoBpemenHoe cocTosinue npoekra 'AMMA-400

1. BeinoyiHEHBI pacyeThl XapaKTEPUCTHUK Tesleckona MetogoM MonTe-Kapio.

2. Pa3paboTaHbl 3JCKTPOHHBIE OJIOK-CXEMBI OTIENBHBIX JETEKTOPHBIX
CUCTEM TeJIEeCKOIIa.

3. UccnenoBaHbl XapaKTePUCTUKH KPEMHHUEBBIX
dbotoymuoxureneit.4. JlabopaTopHbIii MakeT KajJopuMmeTrpa coopaH u3 9 momyrei
U Ha HEM IMPOBOJATCS H3MEPEHHS Ha 4YacCTUIAX KOCMHYECKHX Jyueh (puc.
6).5. MakeT KOOpAWHATHOW CHCTeMBbl CcOOpaH U  W3roToBicH.6. Hauarsl

KoHCysnbTalmu co cneuuanuctamu  HIIO  um. JlaBoukmHa 1o peanu3anuu
skcniepuMmenta TAMMA-400.

Puc. 6. JlaGopaTopHbIif MakeT KaJlopuMeTpa
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3.6.2. ACTPOPU3UKA

3.6.2.1. OcHOBHBIE HAY4YHbIE pPe3yJIbTaThl.
/IBa roga padorsi oocepBatopuu «MHTEI'PAJD»

Llemanvhbie uzmeperus CheKmpa AHHUSUIAYUU NOZUMPOHO8

6 yenmpanvnou oonacmu I anaxmuxu oocepsamopueii <MMHTEI'PAJI»

Baxneiimum pesynbratom pabotel  obcepBatopun MHTET'PAJI crano
JE€TaJbHOE M3MEPEHUE CHEKTpa AHHUTWISALMM TO3UTPOHOB B LIEHTPAIBHOU
obnmactu [anmakTuku. YHUKaJIbHOW, MO CPaBHEHUIO C JPYTUMU pPabOTAIONIUMU
OpOuTANBHBIMM  OOCEpBATOPUSIMU,  SIBISIETCA  CIMOCOOHOCTH  OOCepBaTOpUU
HNHTEI'PAJI peructpupoBarh siiepHble TaMMa-IMHUK Ha 3HEprusix ot 50 k3B mo
8 MhB ¢ paspenieHueM B HECKOJBKO KHJIO3JIEKTPOHBOIBLT. Ha puc. 7 mokaszana
CrJIaK€HHas KapTa W3dydyeHus Hamedl [anakTuku B JMHUM AHHUTWISLNAN
no3uTpoHoB, mnoayuyeHHas B WKW PAH. fpkoe mnsaTHO B LEHTpe KapThl
COOTBETCTBYET IEHTpaJibHOW obsactu ['amaktuku. JleTaibHbie U3MEPEHUs
MOKAa3bIBAIOT, UTO OOJIbIIASL YACTh U3JIYYEHHS COCPEOTOUYEHA B 00JIACTH pa3MeEpPOM
menee 10° Bokpyr amHamudeckoro ueHrpa [amaktuku. [lo momHOMY
U3MEPEHHOMY IMOTOKY M3JIy4eHHs ObLIO MOKAa3aHO, YTO B 3TOM OOJACTH KaXKIYIO
CeKYH/y aHHUrIInpyet okono 2-10* mo3urpoHos.

Puc. 7. Crinaxxennas kapta uanydenust Mieurnoro [lytu B muaum 511 k3B
no nanHbiM obcepBaropunt «K MHTEI'PAJI». LlenTpanbpHOE sipKoe MATHO
COOTBETCTBYET obuiacTH ["amakTHueckoro ueHTpa

Ha puc.8 nmnpencraBieH  CHEKTp  aHHUTWIALMOHHOTO — U3JIyYEHUS,
nonyyeHHsid  obcepBaropueit  «MMHTEI'PAJI», mo3Bossitonuii  MOIy4YuTh
YHUKaIbHYI0O HWH(OpPMAIMI0O O CBOMCTBAaX Cpeibl, B KOTOPOW MPOUCXOIUT
AHHUTWISIHS TTO3UTPOHOB.
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GRB 031203: camma-ecnneck ¢ He0ObIYALIHO MAOU dHepauell

[Ipoananu3upoBanbl HaAOMIONEHUS B IKECTKUX PEHTTEHOBCKHX JIydax
obcepBaropueit «MHTEI'PAJI» ramma-Bciecka GRB 031203, BTOporo mo
OJIM30CTH BCIUIECKA C M3MEPEHHBIM PACCTOSIHUEM 3a BCIO MCTOPHUIO HAOIIOJCHUM.
DT0 COOBITHE TPAKTUYECKH HE OTIMYAaeTCs IO CBOMM BPEMEHHBIM U
CIIEKTPAJIIbHBIM CBOMCTBAM OT OOBIYHBIX KOCMOJIOTMYECKUX TI'aMMa-BCILIECKOB.
B wactHOCTH, OCHOBHasi 3Heprus ObUTa WCHyIIEHA B BHUAE TamMMma-(OTOHOB C
sHeprusMu Beime 200 x3B. Bmecre ¢ TeM monHas 3HEPrus 3TOro BCIUIECKA
NPUMEPHO B THICSIYY pa3 MEHbIINE CUYUTABIICHUCS OOBIYHOM (B MPEANOJIONKEHUU
M30TPOIMHOTO BbIJETeHUs Jdyunctoi sHepruu). Kpome toro, GRB 031203 siBHO
HapyIIaeT JIBa CUUTABIINXCS YHUBEPCATbHBIMU COOTHOILICHUSI MEXITY OCHOBHBIMU
DHEPreTUYECKUMU M BPEMEHHBIMHU IapaMeTpaMHu TraMma-BCILUIECKOB. OTKpbITHE
TOrO0 BCIUIECKA, KaK U OOHApy»XeHue Jpyroro YHUKAJIBHOTO BCIUJIECKA
GRB 980425, mnokasbiBaeT, 4To BO BceneHHO# CyllecTByeT MHOTOYHUCICHHAs
NOMYJISIKS CNAa0bIX TaMMa-BCIUIECKOB, CBSI3aHHBIX CO B3PbIBAMH CBEPXHOBBIX, a
TaKkK€  ONPOBEPraeT  NpPEACTaBICHHWE, UYTO TaMMa-BCIUIECKH  SIBIISIFOTCA
«CTaHAAPTHBIMU CBEYAMM.
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Enargy, keV «MHTEI'PAJI»
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Kpusas noocuemos gnecanaxmuueckux ucmoyHuKo8 8 dHep2emuiecKkom
ouanaszone 20—-50 k2B no oannvim 2nyb60oK020 0630pa noJist CKONJIEeHUs
eanakmux Bonocvl Beponuku ¢ nomowvio meneckona IBIS na 6opmy
oocepsamopuu «MMHTET'PAJD»

[IpoBenena paboTra 1O UCCAEAOBAHUIO TMOMYJISIUA BHETATAKTUYECKUX
UCTOYHUKOB B TIOJIE CKOIUIEHHS ranakTuk Bomocsl Beponuku. C mnomolibro
rJIyOOKOM AKCMO3UIMM  JUIMUTENbHOCTRI0O 500 ThIC. ¢ JIOCTUTHYTa peKOopIHas
YyBCTBUTEJIBHOCTh Ha dHepruu Oosnbiie 20 k3B — ojiHa ThICSYHAS OT U3IyYEHUS
KpaGoBugnoit tTymannoctu. KpuBasi 1mojc4yeToB BHETalaKTUYECKUX HCTOYHUKOB
OCTPOGHA 10 MpeAeIbHOro motoka 10—11 spr/c/cM’, 4TO Ha MOPSAOK JIydILe
MPEAbIAYIIEro pe3ysibTata MOJy4eHHOTO Ha 00CepBaTOPUU MM. DUHIITEHHA OoJiee
JBajAaTy JieT Ha3zaa (puc. 10).

Puc. 10. PearrenoBckoe n3o0paxeHre 00JaCTH CKOTUICHHS TaJJaKTHK B CO3BE3MH BooCk
Beponuku (Coma cluster) mo ganuem teneckona IBIS cnytauka « THTETPAJI»

VYanoch OLIEHUTh BKJIAQJ BHETAIAKTUYECKUX HMCTOYHUKOB B U3JIyYEHHUE
peHTreHoBckoro (ona B nosioce snepruit 20—50 k»B. Okazanoch, 4TO UCTOUHUKH
otoxaecTBieHHble ¢ ASD u3nydaror He Gosbine 3 % or mHTeHcuBHOCTH KP®D B
TOM auana3zoHe sHepruid. KpacHble cMmelieHus OO0JIbIIMHCTBA OTOXKIECTBICHHBIX
UCTOYHUKOB HMEIOT Majbie 3HadeHus (z<0,002), 4yTo TOBOPUT O TOM, YTO
aKTHUBHBIC fAJlpa TAJAKTHK Ha OOJBIIUX Z MOTYT M3JIydaTh 3HAYUTEIBHYIO JIOJIIO
PErUCTPUPYEMOTO PEHTI€HOBCKOTO (hOHA.
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Kecmkue penmeenogckue 6cniecku, 3apecucmpuposanisvle meaecKonom

IBIS obcepsamopuu «MUIHTEI'PAJD» ¢ 2003—2004 2e.

C 1enbio MOKMCKa PEHTTE€HOBCKUX BCIJIECKOB MIPOBEACH aHAIN3 JAHHBIX BCEX
HaOJII0ICHUH, BBIMONHEHHBIX TeneckonoM IBIS opOurtansHO#l oOcepBaTopuun
NHTET'PAJI B TeueHnue nepBhIX mojyTopa jeT padoTsl Ha opoute (¢ 10 deBpans
2003 r. mo 2 utons 2004 r.). Bo BpeMeHHO# 3amucy TMOJTHONW CKOPOCTH CueTa
nerektopa IBIS/ISGRI B  nmanazone oHepruéi  15-25 k9B BbIsIBIICHO
1077 BCIIeCKOB IUTENBHOCTBIO OT ~5 110 ~500 ¢, yA0BIETBOPSIOUIUX BHICOKOMY
KPUTEPHUIO CTATUCTUYECKON JOCTOBEPHOCTH (32 BCE BpeMsi HAOJIOJCHUH JIMIIb
OJIHO COOBITHE MOTJIO OBITh CITy4alHbIM, J1a U TO ¢ BepoaTHOCTHIO 20 %). [Tomumo
COOBITHH, CBSA3aHHBIX c KOCMHYECKUMHU raMMa-BCIUIECKAMU
(3aperucTpupoOBaHHBIMU B TMOJI€ 3PEHUS WM NPOLIEAIIMMU CKBO3b 3aIlUTY
TEJIECKOMa), COJHEYHBIMU BCIBIIIKAMU U AaKTUBHOCTHIO HMCTOYHUKA IMOBTOPHBIX
MsArkux ramma-serieckoB SGR 1806-20, 105 BcmieckoB y1anoch JTOKaJIM30BaTh U
32 OJTHUM MCKIIOUEHUEM — OTOXIECTBUTh C paHEe M3BECTHBIMU MOCTOSIHHBIMU
WM TPAH3UECHTHBIMM HCTOYHUKAMU PEHTTCHOBCKOro wu3iayueHus (96 — ¢
M3BECTHBIMU PEHTIEHOBCKMMH Oapcrepamu). B oIHOM ciydae HMCTOUYHHKOM
BCIUIECKa ObUT HOBBIM OapcTep B COCTOSHHM C HU3KHUM YPOBHEM CBETUMOCTH,
MOTYy4YUBIINAN Ha3BaHUE IGRJ17364-2711. OcHOBHBIE napaMeTpsbl
JIOKAJIM30BAaHHBIX BCIJIECKOB M PE3YyJbTaThl UX OTOXKJIECTBICHUS MPEICTABICHBI B
Karanore BcruieckoB. Hamo orMeruts, uto 61 Beruieck ObUT 3aperucTpUpOBaH OT
OJIHOTO peHTreHoBckoro Oapcrepa — GX354-0. Jlmg 5Toro HMCTOYHHKA
UCCIIEIOBAHbl CTaTUCTHYECKUE PACIPEEICHUs BCIJIECKOB MO MX IJIUTEIbHOCTH,
YPOBHIO MAaKCHMAJIbHOTO IOTOKAa W NEPUOAY pPEeKyppeHTHocTH. HekoTopslie u3
BCIJIECKOB,  HaOmomaBmmxcsa  teineckornmoM  IBIS/ISGRI, Owuim  Takke
3apeructpupoBanbl  Teneckonom JEM-X  oGcepBatopun «MHTEI'PAJ» B
CTaHJApPTHOM PEHTTCHOBCKOM auamna3zone 3—20 k3B.

Kapmoepaguposarnue neba 6 scecmxux peHmeeHO8CKUX J1yUax

6 obnacmu kacamenvbHot K I anakmuyeckomy cnupaibHoMy pyKagy

6 cozge3ouu Cmpenvya

PaboTta Obuta BBINIOIHEHA MO JAHHBIM BEPXHETO CIIOS IETEKTOpa TeJecKona
IBIS (ISGRI — pabounii sHepreruueckuii nuama3zon 18-200 k»B) oGcepBaropuu
MHTETPAJI, mony4eHHBIM BO BpeMsl POCCHUMCKHUX HAOJIOJCHHN 3TOW 0O0JacTu
[Nanaktrku. OO01Iast SKCNO3UIKs HAOIIOIEHUN COCTaBUIIa OKOJIO OJTHOTO MUJIIMOHA
cexkyH. beima mocturHyra OecrnperieieHTHas 4yBCTBUTENbHOCTH B 1,5 MKpaba B
JAHHOM JAuana3oHe »Hepruid. beimo 3aperucrpupoBaHo 0ojiee Tpex IECATKOB
MCTOYHUKOB PEHTIEHOBCKOTO W3IYy4YEHUSl PA3IUYHON MNPUPOABI: KaHAUAATHI B
YEpHBIE JIBIPBI, MyJIbCaphbl, MAJIOMACCUBHBIE JBONHBIE PEHTTEHOBCKHUE CHUCTEMBI.
Taxoke B maHHO# paboTe OBUIO COOOIIEHO 00 OTKPHITUU 5 HOBBIX PEHTTEHOBCKHX
00BEKTOB, CPEIH KOTOPBIX OKA3AIMCh U OOBEKTHI HOBOT'O THIA, OTKPHITOI'O TaKkKe
npubopamu muccurn MHTEI'PAJI, nmoriomeHHbIX UCTOYHUKOB — HUCTOYHUKH C
CUJIbHBIM BHYTPEHHHUM TIOTJIOIICHUEM, YTO JIeJlaeT UX MPAKTUUYECKH HEBUAUMBIMU
Ha PHEPTUSAX CTAaHJAPTHOTO PEHTI€HOBCKOTO Auamnaszona (puc. 11).
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Puc. 11. Kapra obnactu ["'anakTuku ¢ pacnpeeieHieM MaCCUBHBIX JIBOMHBIX

Kecmkue cnekmpbi peHmeeHo08CKUX NYIbCapos

no oarnHvim oocepsamopuu MHTEI'PAJI

HccnenoBanbl crnekTpbl 34 aKKpeUMPYIOMIMX PEHTTEHOBCKUX W OJHOIO
MUJUTUCEKYHIHOTO MyJIbCapOB, KOTOPbIE MOMaJald B MOJE 3pEHUS 00CepBaTOpUn
HMHTEI'PAJI 3a nBa roga (nexadbps 2002 r. — suBaps 2005 .) paboThl Ha opOUTE U
3HaUMMO (>8 sigma B nuamasone sHepruii 18—60 k9B) permcrpupoBannch ee
npubopamu. Cpeau HHX MyJIbCapOB TNPUCYTCTBYIOT 7 HEAABHO OTKPBITHIX
o0bekToB 3TOoro kmacca: 2RXP J130159.6-635806, IGR/AX J16320-4751, IGR
J16358-4726, AX J163904-4642, IGR J16465-4507, SAX/IGR J18027-2017, AX
J1841.0-0535. BmepBble NOJy4eHBl CHEKTPHl AKKPELUUPYIOLIUX IyJIbCapoB A
0114+650, RX J0146.9+6121, AX J1820.5-1434 u AX J1841.0-0535 B xecTKOM
PEHTIeHOBCKOM auana3zoHe 3Hepruit (> 20 x»3B). [IpoananuszupoBana 3BOIIOLUS
CHEKTPaJbHBIX MapaMEeTPOB B 3aBUCHUMOCTH OT HHTEHCHUBHOCTH HCTOYHUKOB, U
IPOBEJICHO UX CPaBHEHUE C pe3yJibTaTaMH MPEAbIAYIIUX UCCIETOBAHHM.



36. BHEATMOC®EPHAA ACTPOHOMWA

Jlonecospemennvle nabo0enus penmeenosckozo nyavcapa LMC X-4

oocepsamopusimu UHTET'PAJI u RXTE

[IpeacraBnensl  pe3yJbTaThl aHajgu3a HAOJIOJAEHUM  PEHTTE€HOBCKOIrO
nynscapa LMC X-4 B miupoKkoM Hana3oHe SHEPruid, BHIIOJIHEHHOTO MO JaHHBIM
obcepBaropuit UHTEI'PAJI u monuTopom Bcero neba ASM o6cepatopun RXTE.
[Toka3zaHo, YTO MOTOK H3JIYYEHHS, PETUCTPUPYEMBII OT HCTOYHUKA B KECTKOM
PEHTI€HOBCKOM JHana3oHe 3Hepruit, Mmensaercs oosee yeM B 50 pa3 (ot ~70 mKpabd
B BBICOKOM cOCTOSHMH 10 ~1,3 MKpa® B HH3KOM COCTOSSHUM) Ha MaciiTtade
nepuoAa MPEUecCHUM aKKPEUMOHHOIO AMCKA, CPEAHSs BEIMYMHA KOTOpPOIo 3a

1(50)5 (O 1996-2004 rr. onpeneacHa c BBICOKOM TOYHOCTBIO
Pprec = 30,275%0,004 nus (puc. 12).

LMC X-4
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e b o + Puc. 12. Pe3ynbTarsl HaOMI0ACHUN
il . : : | peHTreHoBckoro nynscapa LMC X-4
12640 nans0 e obcepBaropeit UHTET'PAJI u moHuTOpOM

Bcero He6a ASM o6cepBaTtopun RXTE

B HU3KOM COCTOSISHUM OT MCTOYHHUKA 3apErMCTPUPOBAHA  BCIIBILIKA
V3JIyUYCHUS] JJIMTEIIBHOCThIO OKOJo 10 bacoB, BO BpeMs KOTOPOW IOTOK OT
WCTOYHUKA yBeNMHUUiCs Ooisiee yeM B 4 pasza. Dopma MMPOKOTOIOCHOTO CIEKTpa
MyJIbCapa MPAKTHYECKH HE MEHSETCS C HW3MEHCHUEM €ro WHTEHCUBHOCTH; B
CIIEKTpPE HUCTOYHUKA HE OOHAPY>KEHO 3HAYMMBIX OCOOCHHOCTEH, CBSI3aHHBIX C
BO3MO>KHOU JINHUEN PE30OHAHCHOTO HUKJIOTPOHHOIO TTOTJIOIICHUS.

Habnwoenus mpanuzuenmnozo penmeenosckozo nyavcapa KS 1947+300

oocepsamopusimu UHTET'PAJI u RXTE

[IpeacraBnensl  pe3yibTaThl aHajgu3a HAOMIOJEHUM  PEHTTEHOBCKOTO
nynbcapa KS 1947+300, BeinoaHenHoro no aanabiM odcepBatopuit MHTEI'PAJI
u RXTE B mMpoKOoM peHTTeHOBCKOM Juamna3zoHe s3Hepruii  3—100 k3B.
OO6nHapyxeHa 3aBUCUMOCTh (OpMbI Tpoduiiss HUMIyIbCa OT CBETHUMOCTHU
uctoyHuka. [1o U3MEeHEeHUIO TeMna YCKOPEHUs MyJIbcapa IPOBEAEHO UCCIEA0BaHUE
XapaKTEPUCTHK MyJbCapa HAa OCHOBAHUM MOJEIM 3aMATHUYEHHOW HEUTPOHHOU
3Be3/1bl. [lojlydeHbl OIEHKM Ha BEJIMYMHY MArHUTHOTO TIOJISI IyJbcapa H
paccTosiHMs 10 TBOMHOU cucTtemsl (puc. 13).
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- Puc. 13. 3aBucumoctsb npoduis

T 3 8 4 & & T & B PEHTTEHOBCKOr0 UMITyJIbca Iysbeapa KS

Sowmred Flux, 107 erg/s/emé 1947+300 OT BCJIMYHUHBI ITIOTOKA

3.6.2.2. TeopeTnuyeckmne M IKCIEPUMEHTAJIbHbIE UCCJIEI0BAHMS
B 00,1aCTH acTPO(PU3UKHN BHICOKMX IHEPIrUi

THonynayuu penmeeHo8cKUx 080UHbIX 8 2AIAKMUKAX KAK HOBblEe

UHOUKAMOPbL MeMNA GOopMUPOBAHUS 3630 U NOJHOU 36€30HOU MACCHL

B 3aBuCcHMMOCTM OT Macchbl ONTHYECKOTO KOMIIAaHhOHA, PEHTTEHOBCKHUE
JIBOMHBIC JIENIATCS Ha JIBa Kjiacca: MaJOMACCUBHBIX U MAacCCHUBHBIX cUCTeM. Takue
CHUCTEMBbI DBOJIIOIIUOHUPYIOT HA CHJIBHO OTJIMYAIOIIUXCS BPEMEHAX, B MIJIJTMOHBI U
MUJUTHAPABL JIET, COOTBETCTBEHHO. [lo4THM MrHOBEHHOE H3JIyYE€HHWE MACCHUBHBIX
PEHTIEHOBCKUX JBOMHBIX JEJIA€T UX XOPOIIUM KaHIUJIATOM Ha POJb WHJUKATOPA
HEJaBHO  MPOMCXOAMBIIET0  3Be3fooOpazoBanHusi. C  Apyrol  CTOPOHBI
MajJOMacCUBHBIE CHUCTEMBl HE MMEKHOT MNOpsIMOM CBA3M C  IpoleccaMu
3Be3/1000pa3oBaHus, HO Onarogaps OOJIBIIOMY BpPEMEHHU KU3HHU CBSI3aHBI C
COJICP)KUMBIM POAUTEIBCKOW TanmakTUKW. HaOmromeHus OnmkaWIuX TrajakTHK
teneckonamMu Chandra 1 XMM-Newton naioT BO3MOXHOCTH MPOBEPUTH ATY
POCTYIO KapTUHY M oTKanOpoBaTh cBsizsb HMXB-SFR u LMXB-M*.

B pe3ynbrare uccienoBanuii ObUTO MTPOIEMOHCTPUPOBAHO, YTO YHCIIO W/WITH
CyMMapHasi PEHTI'€HOBCKasi CBETUMOCTb PEHTTC€HOBCKHMX JBOMHBIX B TajaKTHKE
MOTYT OBITh WCIOJB30BaHBl KAaK HOBBIE HE3aBUCUMBIC WHIMKATOPHI TEMIIa
3Be3nooOpazoBanuss (HMXB) u wmaccel ramaktuku (LMXB). Tamaktuku ¢
aKTUBHBIM 3Be3/1000pa3oBaHueM, HaOmoaasmuecs Chandra BioTh 10 cMmenieHui
z~1,2 B obnactu riayOokoro o030pa Ha ceBepHOM HeOe, TMOKa3alu, 4YTO
kammOpoBka HMXB LX — SFR 3aBucuMocCTH, BBITIOJHEHHAs MO OJIM3JIEKAITUM
TaJIAKTUKaM COXPAHSIETCSA U Ha KOCMOJIOTUYECKUX TUCTAHIUSAX.

Pacnpenenenre cBeTUMOCTH MaJIOMACCUBHBIX U MACCUBHBIX PEHTTE€HOBCKHUX
JBOMHBIX B OMMKAMIIMX TaJlaKTUKaX MOXET OBbITh ONKMCAHO HEKOTOPOU
«YHUBEpCATbHOI» (DYHKIMEH CBETUMOCTH, 4bsi ()OpMa OCTACTCS MPAKTUUYECKU
HEM3MEHHOW 11 Ppa3IMYHbIX TaJlaKTHK, a HOPMHUPOBKAa JTOH (PYHKIIUU
MPOIOPIIMOHATILHO TEMITY 3B€37000pa30BaHUs NIl MAacCCHUBHBIX W O0IIe Macce
rajakTUKWA JJIi MaJIOMAacCUBHBIX PEHTIC€HOBCKUX JBOWHBIX. KadecTBeHHOE
OTJIMYME MEXKIYy (PYHKUUSIMU CBETUMOCTH MAaJIOMAaCCUBHBIX W MAacCCHUBHBIX
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36. BHEATMOC®EPHAA ACTPOHOMWA

PEHTIEHOBCKUX  JIBOMHBIX OTpa)kaeT OTJIMYME B  PEKHUMaX  aKKpELHH,
MPOUCXOJIAIINUX B 3TUX TUIAX JBOMHBIX CUCTEM.

HabGnropatomeecss oOpe3aHre 1O BBICOKOIHEPTreTUYHOW YACTH (DYHKLMH
PEHTTEHOBCKOM CBETMMOCTH HIPUMEPHO Ha mnopsaok Belmie i1 HMXB, xots
SpKUE UCTOYHUKHU CO CBETHUMOCThIO Oosbine log(Ly) > 39 wnabmromaroTcsi Kak B
MOJIOJIBIX, TaK M B CTapblX TallaKTUKAX, I[I0-HACTOAILLEMY CBEPX SpPKHUE
PEHTIeHOBCKHME HUCTOYHUKH cO cBeTuMocThio log(Lyx) >~ 40-40,5, cBsa3aHbl C
00JaCTSIMU aKTUBHOT'O 3BE€37000pa30BaHusl U 10 CETO BPEMEHU HEe HAOIIOAAINCh B
CTapOM 3BE3JHOM HACEJICHUH WJIU B dJuIMnTHYecKuX SO rajakTukax. 3aBUCUMOCTb
LX — SFR B ynanenusix ramaktukax B HDF-N moka3biBaeT, 4TO CBEpX sIpKue
WUCTOYHUKH Ha cMmernieHuu z ~ 0,2—1,3 He ObLIM 3HAYUTEIBHO ApUe, YeM TE€, YTO MBI
HaOJIFOgaeM B OJIMDKAMIINX FaJIaKTHKAX.

Jlunamuueckoe popmuposanue peHmeeHo8CKUX 0BOUHBIX 8 OANONCAX

CRUPATILHBIX 2ATIAKMUK MOJMCEM OblMb 8ANCHBIM KAHAIOM 2eHepayuu

PEHM2EeHOBCKUX OBOUHBIX

PentrenoBckue BOMHBIE MOTYT (DOPMUPOBATHCS TUHAMUYECKUM 00pa3zoM,
€CIi OHM HAXOAATCS B OOJIACTH C BBICOKOW IJIOTHOCTBIO 3BE€3l. DTO MOXKET
IPOUCXOUTh Yepe3 MPUIMBHON 3aXBaT, CTOJKHOBEHUS HEUTPOHHBIX 3BE3[ C
KpacHbIM THIaHTOM, W 4Yepe3 pa3IMYHble B3aUMOJEUCTBHUS JBOMHBIX 3BE3] C
KOMITAaKTHBIM OOBEKTOM. DTH MPOLECChl MOTYT UTpaTh Mpeo0i1alaollyto poiib B
IEHTPAIBHBIX YaCTAX TaJaKTUK. B 4acTHOCTH OHU OOBSCHSIOT MPUPOIY M30OBITKA
PEHTICHOBCKUX JBOMHBIX, BO BHYTpPEHHEM OalJ’Ke€ TyMaHHOCTH AHIPOMEIbI.
B ienom Gonee MOJIOBUHBI PEHTTCHOBCKUX JIBOMHBIX CHUCTEM, BO BHYTpPEHHEH
o0macTd  TYMaHHOCTH  AHJpPOMENbI, pa3mMepoM ~3 KOK  cHOpMUPOBaHbBI
JUHAMUYECKUM 00pa3oM, JTUOO B LIEHTPE, MO0 B IIAPOBBIX CKOIUICHUAX, a HE B
pe3ysbTaTe €CTEeCTBEHHOM 3BE3IHOM BOMIONHUH. DPPEKTUBHOCTh TUHAMUYECKOTO
KaHaita oOpa30oBaHUS PEHTTEHOBCKUX JBOWHBIX CYIIECTBEHHO 3aBHCHT OT
CKOPOCTH OTHOCHUTEJIBHOTO JBWXEHHUS 3Be3l. Tak Kak JTOT K€ MEXaHWU3M
JEUCTBYET M B IIAPOBBIX CKOIUICHUSX, UMEIOIIUX OTHOCUTEIBHYIO IUCIEPCHUIO
ckopocte Ha ~100 HuXke, TO 3TO OTKPBIBAET BO3MOKHOCTH HCCIIEIOBATH B
JETasIX MPOLIECChl B3aUMOJEHCTBUS 3BE3]l M JIOCTOBEPHOCTh MOJENIe CUHTE3a
3BE3/1 B LIEJIOM.

H3znyuenue nocpanuunozo cios 6 cucmemax

C AKKpeyupyowumMu HeumpoHHbIMU 36e30aMu

CoBpeMeHHass  KapTHMHA  AaKKpeUMHW Ha  HEWTPOHHYIO  3Be3ly B
MaJIOMaCCUBHBIX JIBOWHBIX CHCTEMAax BKJIKOYAET JBAa KIIOYEBBIX WHIPEAUCHTA:
AKKPCLIMOHHBIA JUCK W TOrpaHW4YHbIA cjaod. Torma kak BEIIECTBO JOHMCKA
Bpam@aercs ¢ Io4ytd KeluiepoBCKOM CKOPOCTBhIO, B TPAHUYHOM CJIO€ OHO
TOPMO3UTCS 0 CKOPOCTH BpaLEHUs HEUTPOHHOM 3BE3/IbI, U 3aTEM PACTEKAETCS 110
IIOBEPXHOCTH. JUJIsI TUIHMYHBIX CKOPOCTEH BpAILLEHUsS HEUTPOHHOWU 3BE3IbI 3TO
IIPUBOJUT K IPUMEPHO PABHOMY SHEPIrOBBIICIICHUIO B IUCKE U B TPAHUYHOM CJIO€.

OcHoBbIBasicb Ha MeTOJIe (ypbe-pa3peliaronieil CHeKTPOCKONUH, ObLIO
MOKA3aHO, YTO alepUOJHMYEcKas W KBa3UNEPUOJHMYECKAs IMEPEMEHHOCThb SPKUX
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36. BHEATMOC®EPHAA ACTPOHOMWA

PEHTTCHOBCKUX MAJIOMAaCCHUBHBIX JBOWHBIX — aTOMI W Z-WUCTOYHUKOB, B
JUara3oHe BpPEMEH CEeKyHJa — MWUIMCEKYHJa, BbI3BaHA B OCHOBHOM
MEPEMEHHOCTBhIO H3JIyUYCHHs] B TpPaHUYHOM cjoe. M3nydeHue akKpelrOHHOTO
JIMCKa MEHee MEPEeMEHHO Ha 3TOM BPEMEHHOM MacIlTade U €ro CHEKTP MOIIHOCTH
ciaeayeTr cooTHOMEHU Pgu(f) ~ 1/f, BHOCS BKjIaj B MEPEMEHHOCTh TOJIBKO Ha
HU3KHUX 4YacToTax W INpu HM3KkuX 3Heprusx. Kumoreproseie KITO umeror Ty ke
caMyl0 TIPUYMHY, YTO M MEPEMEHHOCTh M3JIy4eHHUs Ha 0ojiee HU3KHMX 4YacTOTax, a
MMEHHO BHE 3aBHCUMOCTH OT IMPHUPOJABI CAMOTO MEXaHHM3Ma TMEPEMEHHOCTH,
MOMYJIAIMU TPOUCXOIAT HaA TIOBEPXHOCTH HEHUTPOHHOW 3Be3abpl. CHekTp
TPAaHUYHOTO CJIOS OCTaeTCs NPAKTHYCCKH IIOCTOSHHBIM TP HM3MEHCHHSX
CBETUMOCTH U C OIPEICICHHOW TOYHOCTHIO MOKET ObITh HaiijieH B Dypbe-
pazpemiaeMbix cnekTpax. CiaenoBaTebHO, €r0 MOYKHO HEMOCPEACTBEHHO U3MEPUTH
B HAOJIIOICHUSAX.

B ucciaenosannom guanazone Mdot ~ 0,1 — 1Mdotggqy 0HO ¢i1a00 3aBHCHUT OT
MIOJIHOTO TeMITa akkperuu u B npeaene Mdot ~ Mdotgyy BeIXOmAsIIee H3TydeHUE
Oomu3ko Kk BuHOBckOoMy cmektpy ¢ Temmeparypodl kT ~2,4 x3B. Ora
HE3aBUCUMOCTh OT IJ100alibHOro 3HaueHus: Mdot moanepkuBaeT TEOPETHUUECKUE
OIICHKHM, YTO TPaHUYHBIN CIIOW TOMJIEPKUBACTCS PAJAUAIMOHHBIM JIaBJICHUEM.
C y4eToM 3TOro Mpe/roaoKeHUsT MbI M0Jy4aeM OIpaHUYCHUs HA Maccy M pajanyc
HEUTPOHHBIX 3BE3I.

Ceoticmea akKpeyuoHHo2o OUCKA U 2PAHUYHO20 CN05/CN0SL PACTEeKAHUS]

8 AKKpeyupyowux 080UHbIX CUCeMax

[Ipoananu3upoBaB BCe JOCTYIIHBIE JAaHHBICE PEHTICHOBCKON 00cepBaTOpHH
RXTE, nns ApKux peHTI€HOBCKMX CHCTEM C HEUTPOHHOM 3BE3/I0U, CIIEJIAHHOE C
BBICOKUM JHEPTeTHUYCCKUM U CTIEKTPAIBHBIM pa3pemieHrneM, ObUIO MOKa3aHo, YTO
HE3aBUCUMO OT TEMIIA aKKPEUHH B JIBOMHOW CHCTEME, M3JIyYCHHE T'PAHUYHOIO
CJIOSI MOXET OBITh OMUCAHO MOJICTBI0 «Pa3MBITOTO» depHOro Tena. U mapamerpsl
JAHHOTO H3JIYYECHUS OIPEHCISIOTCS TOJBKO TPABUTALMEW HEUTPOHHOMU 3BE3JIBI.
M3MepeHHble CIIEKTpabHbIE ITapaMEeTPhl IPAHUYHOIO CJIOSI HEUTPOHHOU 3BE3[bI
MO3BOJISIFOT MTOJYYUTh OTPAHUYCHUSI HA OTHOIIEHUE MACChl M panyca HEUTPOHHBIX
3Be3n. Ilpeamonarass maccy HEUTpoHHOM 3Be3Abl MpuOIM3UTENbHO 1,4 Macc
ConHila, paauyc HEUTPOHHOM 3Be3/bl OKa3bIBaeTCA paBeH ~9—14 kM. AHanu3
00JBIIOr0 YHKcia HAONIOACHUM pa3IMYHBIX CHUCTEM [JIS Pa3IUYHbIX TEMIIOB
AKKpELMU MO3BOJIWJI IMPOCIEANUTh IOBEACHUE AKKPEUMOHHOTO AUCKA B JBOMHOU
cucteme. bputo mokazaHo, 4TO MPUONM3UTENHHO TPH DJTUHTTOHOBCKOM TEMIIE
AKKpELMU CTPYKTypa aKKPEUHMOHHOIO JHMCKA CHIIBHO M3MEHseTcs. BeposTHO, 4To
AKKPEIIMOHHBIN MOTOK BOJIM3M HEHTPOHHOM 3BE37bI MPH TAKOM TEMII€ aKKPEIUU
«B3ayBaercsy. lIpennoxkeHHa MoAenp MOBEACHUS LEJIOr0 aKKPEIIMOHHOTO MOTOKA
B CHCTEMax C XOPOILIO OMNpPEACICHHbIMU Z-TpeKaMu, KOTOpble HAOIIOAAIOTCS Y
SAPKUX HEUTPOHHBIX 3BE3]I.

Omxpvimue npupoosl peHmeeH08CK020 uznyuerus I arakmuyeckozo puoxca
Hcnonb3oBaHue JaHHBIX HAOMIOJAEHUM, MNPOU3BEACHHBIX 0OCepBaTOpHeEi
RXTE B ckanupymoleM peXUME U B PEXKHAME IEPEHABCICHUN TMO3BOJIWIN
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36. BHEATMOC®EPHAA ACTPOHOMWA

pa3pemnTh NpodiieMy PEHTT€HOBCKOrO M3iaydeHus [anmakTudeckoro puaxka. Jr1a
npobiema Oojee TPUALIATH JIET, C CEPEAMHBI CEMHJIECATHIX, HE OblIa perieHa u
TENnepb MOKa3aHO, YTO PEHTIC€HOBCKOE M3JIyyeHue ['ajakTUyeckoro puaka
dbopmupyeTcst BKJIa0M OOJIBILIOTO YUCa CIA0bIX rajJakTUYECKUX PEHTIC€HOBCKUX
uctouHukoB. IlepBpiM  neoMm, ObUIO  TOKa3aHO, YTO  paclpejesieHue
MHTEHCUBHOCTU PEHTT€HOBCKOIO U3JIyYeHUs ['alaKTHYeCKOro puaka O4eHb TOYHO
CJIeIyeT pachpeieseHnI0 HHTEHCUBHOCTU UH(PAKPACHOTO U3TyueHus ["anakTukw,
KOTOpPOE, B CBOIO O4YEpENb, CIENYET 3a pacrpeicsieHueM macchl B [anakTuke.
3ateMm, aHanmu3upys 0030psl Bcero Heba comepiieHHble RXTE u ROSAT, Obuia
nocTpoeHa (YHKIMS PEHTTEHOBCKUX CBETHUMOCTEH CIa0bIX WMCTOYHHUKOB B
OecrperieIeHTHO-IIMPOKOM  dHepreTuueckoMm  nuamnazone  1027-1034 spr/c.
CpaBHEHHE YMHCCUBHON CIIOCOOHOCTH B PEHTI€HOBCKOM JIMANa30HE Ha €AMHUILY
3BE3AHOM MacChl HaWICHHOW M3 TMOJY4YeHHONM (yHKIUHM CBETUMOCTH U
PEHTT€HOBCKOIO M3JIy4eHHs ['alakTHUecKoro pujkKa IOKa3ajlo, YTO OHU JaroT
COIOCTAaBUMbIE 3HAYEHHUA. OJTO TOATBEPKAAET, YTO 3HAUYMUTEIBHYIO 4YacTh
u3NydeHus: ['aJakTUYecKoro puaka TEeHEPUPYIOT U3BECTHBIE THIBI CIA0BIX
TOYEYHBIX HMCTOYHUKOB. CpaBHEHHE CIEKTPOB TaKXe IMOJITBEPKAACT JAHHOE
3akiroueHue (puc. 14).

Puc. 14. [TokazaHo, 4To pacnpeaeieHue HHTEHCUBHOCTH U3JTy4eHUs ['aJaKTHYeCcKoro pumka
(JTMHUM) TECHO CIeAYET pacIpeIeICHUI0O MHTEHCUBHOCTH OJIM3KOTO HH(PPAKPACHOTO U3ITyUeHUS
(mBetHOE M300pakenue nanHbIX COBE), koTOpOe B CBOIO 0Uepe/ib, CIeAYET pacpeIeICHUIO
rajJakTU4eCKOU MacChl

Onpeoenenue KOCMOIO2ULECKUX NAPAMEMPO8 NO CKONNEHUAM 2ANAKMUK

O630p ROSAT, mmomansto 400 I‘pazl2 KOTOPBIM OBUI BBHITIOJIHEH B
NpEeAbIAYIUE TOJbI, TOCIYXHUJI OCHOBOM Il JaJbHEHIIUX WCCIICAOBaHUMN.
PeHTreHoBCKME HCTOYHWKH, HAWJACHHBIE B 3TOM 0030p€ MPOILIUM ONTHYECKYIO
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36. BHEATMOC®EPHAA ACTPOHOMWA

uACHTU(DUKAMIO W OBUIO TOATBEPXKACHO, uYTO 95 % W3 mpeaBapUTEIHHO
ONpEJEIEHHBIX B PEHTIEHOBCKOM JMAaIla30HE€ KaK CKOIUICHHMS, JI€WCTBUTEIILHO
SBJISIIOTCSI CKOTUICHUSIMU TaJaKTUK. DTO CaMblii KPYIHBIA HA CETOJHSIIHUMA JI€Hb
Habop ckormienuit. OH coaepxkut 43 ckomienus npu z > 0,35 U ucciae0BaHHBIN
0o0beM B 3 pasza Oonbie oObema JokanbHOM Bceenennoit (1. e. npu z <0,1). Bee
yIaleHHble CKOIUIeHHs 3 o63opa 400 rpan’ B JajibHeHmeM HaOMIOJAINCh C
nomoIpio cmyTHrka Chandra.

Namepenust ¢pynkmuit mace npu z = 0,05 (1nokaneHbI Habop) u npu z = 0,5
(Habop 160 rpan) mokaswIBaeT, 4TO W3MEHEHHE NpuMmepHo B 10 pa3 mIoOTHOCTH
CKOIUICHHM, JJIs JAHHOTO MOpOra Macc CKOIUIEHUW, OTPa)KaeT POCT MIOTHOCTHU
BO3MYLIEHUH BellecTBa ¢ MOMeHTa z = 0,5. DTOT pOCT SBJIAETCSI HENOCPEICTBEHHO
HaOoaeMbiM  KocMmosorndeckuMm dddexkrom. Habmromaromuecss u3MeHEHHUS B
IUVIOTHOCTH CKOIUIEHMHM MPEACKAa3bIBAIOTCS TEOPUEH TOJBKO NIPU  BIIOJHE
ONpENEICHHBIX 3HAYEHUSX KOCMOJOrnyeckux mapamerpoB Omega M wu
Omega Lambda. Mogens ¢ Omega M=0,27 u Omega Lambda = 0,73
ONMMCHIBAET KaK JIOKaJbHBbIE, TaK M YyJaJeHHble AaHHble HaOmoxeHuit. Jlns
3HaueHuss Omega M =1 Teopuss NpeACKa3plBET HHOM HAKJIOH JIOKAJbHOMU
(GyHKUIMH Macc, KOTOPBIM HE COracyercs ¢ JaHHBIMH.

O6nactp OmMOOK, TOJy4eHHas W3 aHaiu3a (YHKIUH MaKCUMaJbHOIO
paBAONOA00US ISl CKOTUICHUH pa3peniaeT TOIbKO ONPEETICHHYI0 KOMOMHAIINIO
napameTpoB OmegaM u Omegal.ambda — ToJIbKO T€, KOTOpPBIE COTIACYIOTCS KaK
¢ ¢hopmoii TOoKaIbHOM (YHKIIMU MAacC, TaK U U3MEHEHUEM TUIOTHOCTH CKOILJICHUMN
CO BpEMEHEM. OTH PE3yJbTaTbl OKa3bIBAIOTCS B XOPOIIEM COTJACUU C
pesyabratamu 1o SN Ia u ganHbIM 3kcniepumenTa WMAP. Vcnonb3yst MONHBIM
0030p 400 rpag. MoxHO OyneT OrpaHWYUThH MapaMeTp W YPaBHEHHsI COCTOSHUS
TemHOIl DHeprum ¢ TOYHOCTHIO HpuMepHO +0.15 MO JaHHBIM €AMHCTBEHHOTO
HKCIIEPUMEHTA.

Haepes 2aza usnyuenuem xeasapos

Ucnonb3ys wuHPOpManMi0O O KOCMHYECKOM pPEHTTEHOBCKOM  (OHE,
CyMMapHOM M3JIyYE€HUU aKTUBHbIX sjaep ranaktuk (ASl) B uHppakpacHoM
JIMAra3oHe, OLEHKY MacCOBOW IUIOTHOCTH CBEPXMACCUBHBIX YEPHBIX HbIP B
JoKanpHOW BceneHHOM, a Takke CHeKTpsl OoTAenbHbiX ASl, mnonydeH
YCPEAHEHHBI MO BCEM HAINPABICHUSAM IIMPOKOMNOJIOCHBIM CHEKTP H3JIyYEHUs
cpenHero kBaszapa. [loka3aHo, 4YTO U3Iy4YeHHE TaKUX MCTOYHHUKOB CIOCOOHO
(GOTOMOHU3MPOBATh W HATPEBATh OKPYXKAIOMIMK ra3 mo temmeparypsl 2x107 K.
DTO 3HaYEHUE MPEBBIIIAECT BUPUATIbHBIE TEMIIEPATYPbl THTAHTCKUX AJUIUNITUYECKUX
rajlakTuk. Pe3ynpTaThl 3TOM paboThl OyAyT MCHOJIB30BaHbl ISl PacyeToB
0o0paTHOro BO3JEHUCTBUSI M3IYYEHHUS, BBIICISIOUIEIOCS TMpPU aKKpPEIUuu Ha
CBEPXMACCHUBHBIE YEPHBIE JIBIPbI, HA MEK3BE3AHYIO CPELY.

Deonoyus c8epXMaACcCUBHbIX YEPHBIX ObIP 6 INAUNMUYECKUX SAIAKMUKAX!

Om OYeHb APKUX 00 OUEHb CLAObIX

BrIOpoCHl pensITUBUCTCKOM MUIa3Mbl (HAOJII0IAlOIITUEC B PaJIMO JTHAIa30He
JUTUH BOJIH) SIBIISFOTCS XapaKTEPHOU 0COOCHHOCTHIO aKKPEIUPYIOMINUX YSPHBIX I
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B JBOMHBIX CHCTEMaX W CBEPXMACCHUBHBIX 4YepHBIX JbIp. Habmomenus
MOKA3bIBAIOT, YTO [UII YEPHBIX JBIP 3BE3AHBIX MacC HAOIIOJAETCS YeTKas
KOppENALUs PEHTTEHOBCKOTO M PaJd0 MOTOKOB MPU MAJIBIX TEMIIAX AKKPELUH, a
IpU BBICOKMX TeMMaxX aKKpelUUH pajuo IMOTOK 3HAYUTENbHO ociiabeBaeT. [[s
CBEPXMACCHUBHBIX YEPHBIX JbIp B CKOIUIEHUSIX W DJUIMINTAYECKUX TaJlaKTHUKaX
MOTOKHU PEJIATUBUCTCKOM IUIa3Mbl UTPAIOT BAXKHYIO POJIb B HArPEBE OKPYIKAKOLIETO
raza. lIpeamonaras, 4ro W B CBEPXMACCHUBHBIX YEPHBIX JbIpaX HHEPreTHKA
BBIOPOCOB PEJISITUBUCTCKON TUIa3Mbl 3HAYUTEIBHO YMEHBIIACTCS IMPU BBICOKHUX
TEMIIax aKKpeluu, Obljia MOCTPOCHA MPOCTast MOJIETb SBOJIOLUHA CBEPXMACCUBHBIX
YEpHBIX JBIP B JJUIMNTUYECKHUX TajakTukax. Ha mepBom srtare dopmupyromiascs
TaJlaKTUKa COJEPKUT OOJIbIIOE KOJUYECTBO Tas3a, KOTOphI obecrneuynBaeT
BBICOKHH TeMIT aKKpeIluu Ha 4YepHYIo NbIpy. [Ipu 3TOM BBIOPOCH! PEISITUBUCTCKON
IJ1a3Mbl IPAKTUYECKUM HE BIMSIOT Ha COCTOsAHME ra3za. Ha BTOpoM srtame temm
aKKpeluu NaJaeT, a MOIIHOCTh BBIOPOCOB IIJIa3Mbl PAcTET M HE TMO3BOJISIET
OKpY’KaloIlIeMy Tra3zy OXJaXIaTbCs. JTa MpOcTask MOJENIb CIHOCOOHA OOBACHUTH
OCHOBHBIE 3Tarbl YBOJIOMHN CBEPXMACCUBHBIX UYEPHBIX JIBIP U HAOJIOAIONIYIOCS
CBSI3b MEXK]ly MacCaMH YEPHBIX JIbIP U CBOMCTBAMHU POJUTEIILCKUX TATAKTHK.

[Ipoctas Monenb >BOJMIOUMUA CUCTEMBI W3 BJUIMINTHYECKOW TaJTaKTUKH U
CBEPXMAaCCUBHON 4epHOM IbIphl (3eneHas auHus) (puc. 15). Ha pannux stamax
(BepTUKaAIbHBIA YYAaCTOK JMHUHM) TEMIT aKKpEUUMW Ha YEPHYIO JbIpYy ONH30K K
DIIMHITOHOBCKOMY ypOBHIO. [Ipr 3TOM HE MPOMCXOAMT MOIIHBIX BBIOPOCOB
PESATUBUCTKON TIIa3MbI M Ta3 B TaJlaKTHKE OCTHIBAET U MPeoOpa3yeTcsi B 3BE3/IbI.
[Io mepe yMeHbLIEHUs KOJHWYECTBA Ta3a M POCTA MACChl YEPHOU ABIPHI TEMII
aKKpeIUH TaJaeT U YepHas JABIPHI MIPEBPAIACTCS B MOIIHBINA HCTOYHUK BHIOPOCOB
PENATUBUCTCKON TJ1a3Mbl (TOPU3OHTAIIBHBIA YYAaCTOK JIMHUH), HATPEBAIOIINX T'a3 U
MPEIOTBPALIAOIINX TAIBHENIIIEE OCThIBAHUE Ta3a.
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L8 L6 1a-+ 1a-4 -t 10t i Puc. 15. HpOCTail MOACJIb 3BOJOONN CUCTECMbI
W My W3 DIUIMOTUYECKON TallaKTUKHU
Maenumopomayuontvie ceepxmosuvie.
Dopmuposarue HanPABIEeHHbIX CMPYUHBIX 8b1OPOCO8 (0JHcemos)
[TomyyeHbl HOBBIE PE3YJIbTaThl MOAEIUPOBAHUS MArHUTOPOTALMOHHOTO
MeXaHu3Ma B3pbIBa CBEPXHOBOM C KOJUJTAIICUPYOLIUM SAIPOM.
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36. BHEATMOC®EPHAA ACTPOHOMWA

MaruautopoTtaiiioHHbIi Mexanu3M Obu1 npeanoxken ['.C. bucnoBareiM-Koranom B
1970 r. nes MarHUTOPOTALMOHHOTO MEXaHW3Ma COCTOWUT B IEepenadye dHEPruu
BpAICHUS 3BE3/Ibl B SHEPTHUIO B3pbIBA MPH MOMOIIM MAarHUTHOTO 1MOJs. MarHuTHoe
IIOJIE  BMOPOXEHO B  BEIIECTBO  3BE3/bl, MNpPHU  KOJUIANICE  BO3HUKAET
muddepenranbHoe BpallleHue, KOTOPOE MPUBOJUT K YCHIIEHUIO MATHUTHOTO TOJIS
¥, CIEAO0BAaTEIbHO, pOCTY MAarHUTHOrO JaBjeHusA. Bospociiee MarHutHoe
JABJICHUE TNPUBOJUT K BO3HUKHOBEHHUIO BOJIHBI YIUIOTHEHMS, IBMKYLICHCS OT
LIEHTpa 3B€3/1bl. DTa BOJIHA, IBUrasiCh IO OBICTPO crajarouemMy (oHy IIIOTHOCTH,
BCKOpe mpeBpaiaercs B ObicTpyto MI'Jl yaapHyro BOJHY, KOTOpast U MPUBOJIUT K
B3pbIBY CBEPXHOBOMW. JlaHHBIA MEXaHW3M B HACTOSIIEE BpeMs SBISETCS
IPAKTUYECKA €IMHCTBEHHBIM MEXAHU3MOM, IIO3BOJSIOIIMM  IOJYyYHUTh B
YUCJICHHBIX pacyeTrax B3pbIB KOJUIANICUPYIOIIEH CBEPXHOBOW. [l IABYMEpPHBIX
HECTAallMOHAPHBIX PAcyeTOB ObLI HKCIIONb30BAaH HESBHBIM JIArPAH)KEB METOJ Ha
JUHAMHYECKH aJanTHPyeMON TpeyroibHoi cerke. J[lanHas wmetoauka Obuia
CHeuanbHO pa3paboTaHa /il MojaenupoBaHus actpoduznueckux MI'J[ Teuenui,
B KOTOPBIX MPUCYTCTBYIOT OOJbIIME Nepenaabl napamerpos (1o 10 mopsakos), a
TaK)K€ MMEIOTCSI CYUIECTBEHHO Pa3JIMYHBbIE XapaKTEPHbIE BPEMEHHBIE MAaCIUTAObI.
PacueTpl MOKa3pIBalOT, YTO TMpPH Pa3IMYHBIX HayaldbHBIX KOH(MUrypanusx
MAarHuTHOTO TIOJII BO3HMKAET B3PBIB CBEPXHOBOHM, DHEPrUs B3PbIBA COCTABISAET
0,5-0,6-10(51) apr. dopma B3pbIBa CBEPXHOBOM CYIIECTBEHHO 3aBUCUT OT
KOHQUrypauuu (TUla CHMMETPUM HayajJbHOIO MarHuTHoro mois). HauansHoe
MarHUTHOE II0JIE KBAJAPYINOJBHOIO THUNA CHMMETPUM NPUBOAMT K B3PBIBY
CBEPXHOBOM, PACIPOCTPaHSIIONIEMYCsl IPEUMYIIIECTBEHHO BOJIN3H 3KBATOPUAIBHOMN
IVIOCKOCTH. Mcnosib30BaHME B KAdyeCTBE HAYAJbHOTO, MArHUTHOTIO IOJSA
JUIIOJIBHOTO THUIIA CUMMETPHUM, IO3BOJIAET, B PE3yJbTaTe B3pbIBa, IOJIYYUTH
CJ1a00KOJUIMMHUPOBAHHBIN HAIpaBIEHHBIM CTPYHHBINA BbIOpOC (mker). Pacuersl
ObUIM MPOBEIEHBI JIs IIMPOKOrO JMara3oHa HaydaldbHBIX JHEPrUid MarHUTHOTO
HOJIA.

[lokazaHo, TakKe, YTO NPU DHBOJIOLUAM MAarHUTHOTO IIOJISI BO3HHMKAET
MAarHuTOPOTAIIMOHHAS HEYCTOMYMBOCTh, KOTOpasl CYyIIECTBEHHO YMEHBIIAET BPEMS
HBOJIIOIIMM MAarHUTHOTO MoJisl. J[ByMepHbIE pacueTbl MOKa3alidu, 4To Oyaromaps
BO3HMKHOBEHUIO MAarHUTOPOTAllMOHHOW HEYCTOWYMBOCTH, BPEMS BO3HHKHOBEHUS
MarHUTOPOTAIIMOHHOTO B3pbIBA CBEPXHOBOM CJ1a00 3aBUCUT OT OTHOILIEHUS
HAa4YaJIbHOW YHEPIrUU MAarHUTHOTO MOJIA 3BE31bl K €€ IPABUTAMOHHOW SHEPTUHUH U
MOXKET OBITh IPUOITUKEHHO OMHCAHO cieayroniei dbopmyoit
t ~-log(Emag/Egrav). Kak moka3anmu pacderbl, BpeMsi BO3HUKHOBEHHS
MarHUTOPOTAIL[MOHHOI'O B3pPbIBA CBEPXHOBOM C KOJUIAIICHPYIOLUIUM SIIPOM  HE
IPEBBIIACT | ¢ I peaMCTUYHBIX 3HAYEHNUI HAa4aJIbHOIO MArHUTHOTO MOJIS.

[Ipopenanbl  OLEHKM Uil  XapaKTEPHOTO BPEMEHU IEPECOCIUHEHUS
MarHutHoro 1mons. [loka3aHo, YTO MarHMTHOE IIEPECOCIMHEHUE MOKET
BO3HUKHYTh CyIIECTBEHHO Tociie (GOpMHUPOBAHUS YAAPHOU BOJIHBI, TPUBOISIICH K
B3PBIBY CBEPXHOBOM.

bbin Takke NpenyioKeH MEXaHW3M HApYyIICHHs 3€pKajJbHON CUMMETPHUH
MAarHATHOTO MOJIA IPU MarHUTOPOTAIMOHHOM B3pbIBE CBEPXHOBOU. DTO MO3BOJISET
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36. BHEATMOC®EPHAA ACTPOHOMWA

OOBSICHUTH BOBHUKHOBEHUE aCUMMETPUYIHBIX BHIOPOCOB MPH B3PHIBAX CBEPXHOBBIX
¥ BO3HUKHOBEHHE OBICTPOJIETSIINX PaTUOIyIbCAPOB.

Ha pwuc. 16 mnpeacraBineHo mosie CKOPOCTEW HA Pa3BUTOM CTaauu
MarHUTOPOTAIIMOHHOT'O B3pbIBa CBEPXHOBOM /JIi HAYAJILHOTO JMIOJIBHOTO (CieBa)
U KBaJApPYyINoOJIbHOrO  (crpaBa) MAarHuTHBIX nosnei. LlBetom  moka3zaHo
pacnpe/iesieHne yeNbHOI0 yrioBOrO MOMEHTA.

Angulir momenhrs for meged SN
e g pn mith qus dnapoks

Z km

Puc. 16

3.6.3. UCCIIEAJOBAHUSA KOCMHUYECKUX T'AMMA-BCIIVIECKOB
U TPAH3UEHTHbBIX UCTOYHUKOB B ODKCIIEPUMEHTAX
«KOHYC» A «I'EJIMKOH»

[Ipupoa KOCMMUYECKUX raMMa-BCILUIECKOB M MEXAHU3M I'€HEPALIMM TMTaHTCKUX ITOTOKOB
JJIEKTPOMAarHUTHOIO M3JIy4YEHHs] B UX MCTOYHMKAX SBIAIOTCS OJHMMM M3 CaMbIX aKTyaJIbHBIX
3ama4  (YHIAMEHTAIBHBIX ~KOCMHYECKHMX HCCIEAOBaHMA. B  poccuiicko-aMmepruKaHCKOM
skcriepumentre  KOHYC-BMH/I, KoOTOphIii yCHEIIHO TNPOBOAUTCA HAa AMEPUKAHCKOM
KocMHUYecKoM armmapaTte «BuHm» ¢ momomibio poccuiickoi HayuyHoil anmapatypsl KOHYC ¢
HOsA0pa 1994 r., monmyuyeH wenblil psA HOBBIX JAHHBIX O HPUPOAE ITOr0 acTpoU3UYECKOro
sBrneHns. Ha OOJBIIOM CTaTHCTHYECKOM MaTepuaye JAETANbHO HW3YYeHO pa3zHooOpasue
BPEMEHHBIX CTPYKTYp BCILJIECKOB, BKJIIOYasi HayallbHble (Da3bl COOBITHIM M TOHKYIO BPEMEHHYIO
CTPYKTYPY PE€3KHX WHTCHCHUBHBIX INHKOB BO BPEMEHHBIX MPOQWIAX BCIUIECKOB. [lomydeHs
HOBBIE JJaHHBIE O OBICTPON CIIEKTPabHON MEPEMEHHOCTH U3JTyUeHHsI BCIUIECKOB HAa BPEMEHHBIX
Macmtabax 70 2 mc. Co3maH TMEpBBIM KaTajlor KOPOTKHX TaMMa-BCIUIECKOB C JKECTKUMU
SHEPreTUYeCKUMHU CHEKTpaMH, HEOObIYHBIE CBOICTBa KOTOPBIX BBI3BIBAIOT 3HAYMTEIbHBIN
MHTEPEC U IIHUPOKO 00CYKIAIOTCS.

Peructrpanms anmaparypoit I'EJIMKOH Ha comnewyHo#t acTtpoduzmdeckon
obcepBaropun «Koponac-®» o0paTHOr0 KOMITOHOBCKOT'O PAcCesiHUSI HA4YaJIbHOTO
uMItyJabca ruraitckoro Bcruiecka SGR1806-20 ot JIyHsl BoepBble MO3BOJIMAJIA C
BBICOKOM JJOCTOBEPHOCTHIO BOCCTAHOBUTH HHTEHCUBHOCTh, BPEMEHHYIO UCTOPHIO U
SHEPreTUKY TUraHTCcKoro Berwiecka. [lo qanubiM sxcniepumenta «KOHYC-BUH»
IIOKa3aHO, YTO MATKME CHEKTPhI MYJIbCUPYIOIIETO0 XBOCTA TMIAHTCKOW BCIIBIIIKH
3TOr0 HKMCTOYHUKA COAEPKAT KECTKYH) KOMIIOHEHTY, IPOCTHUPAIOLIYIOCS 0
10 MaB. B jamanmazone osHepruii g0 1 M»sB  npocnexuBaercs  ciaboe
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nociecseueHne SGR1806-20, cnagaromiee Ha NPOTSIKEHUH HECKOJIBKUX YacoB.
[Tonyyena obmas kaptuHa aktuBHOCTH SGR1806-20 B McmyckaHMM HOBTOPHBIX
BCILJIECKOB JI0 U MOCJI€ TMTAHTCKOMN BCIIBIIIKH.

OxcniepumenT «KOHYC-BUH/I» sBnsercs yHUKaIbHbIM HCTOYHHKOM
uH(pOpMAaIMU O BPEMEHHBIX U CHEKTPAIbHBIX XapaKTEPUCTUKAX TaMMa-BCILIECKOB
B wuHrepBane H3Hepruii ot 20k3B g0 10 MsB. OTu paHHBIE COCTaBIISIIOT
HEOTHEMJIEMYIO YacTh COBPEMEHHBIX BCEBOJIHOBBIX HCCIEAOBAaHUN HCTOYHHKOB
raMMa-BCIUIECKOB Ha KOCMHUYECKUX amlnaparax U CETU HAa3€MHBIX ONTHYECKHUX U
PaAMOTENECKOIIOB U IIUPOKO BOCTpeOoBaHbl. Takue uccieoBaHUS 3HAYUTEIHHO
pactumpunuck Omaromaps HoBoM wMuccun HACA CBUDT u skcnepumeHt
KOHYC-BUH]/I ux »d}eKTuBHO MOMOTHSET B IIUPOKOW OO0JacTH HHEPruid
PEHTIE€HOBCKOTO M TaMMa-H3JIyYeHUs

3.6.3.1. MeToanka uccjae10BaHu

Poccuiicko-aMepuKaHCKUN SKCIEPUMEHT MO HUCCIEIOBAHUI0 KOCMHUYECKUX
ramMmMma-BCILJIECKOB NMPOBOJIUTCS HA aMEPUKAHCKOM KOCMHUYECKOM annapare « Bunma»
c HosOps 1994r. ¢ momomipto HayuHou ammaparypel KOHYC ®wusuko-
TexHuueckoro nHCTuTyTa M. A.®. Nodhde PAH. Opbuta 1 ycnoBus HaOIOASHUS
raMma-BCIUIECKOB B AKCIIEPUMEHTE UCKIIIOUUTENLHO OJaronpusTHHI.

Anmapatypa KOHYC-BUHJI mnpencraisier co0oil CIHUHTHILISAIIUOHHBIHN
raMMa-ClieKTpOMETpP, COCTOSIIIMNA W3 JIBYX HUIACHTUYHBIX JE€TEKTOPOB TraMMa-
KBaHTOB U AJICKTPOHHOTO OJIOKA JUIsl PETUCTPAIIUU U MPEeABAPUTEIbHON 00padoTKU
CUTHAJIOB  jJeTekTopoB. Kaxnpiit gerexktop coaepkuT kpuctamt Nal(Tl)
aramerpoM 130 MM u  BBICOTOM 75 MM, TIOMEHICHHBIA B TOHKOCTECHHBIN
ATIOMUHUEBBIA KOHTEHHEpP ¢ OEpUJUIMEBBIM BXOJHBIM OKHOM U CBHUHIIOBBIM
CTEKJIOM BBICOKOW MPO3PAYHOCTHU IS 3aLTUTHI OT (POHA KOCMHUYECKOTO arapara B
MATKOM  oOnmactu  cmektpa. Takoil  nmerekTop — oOecrieyuBaeT  HU3KUU
DHEPreTUYECKU mopor peructpaunu  uznydeHus 10-12 xaB, nmanazon
peructpamnuu ramMma-kBaHtoB 10 10 MaB ¢ sHepreTuueckum paspemeHueM §,5—
9,0 % na nuuuu Cs137 1 4yBCTBUTEIBHOCTh OOHAPYKEHUSI BCIJIECKOB HA YPOBHE
~107 spr-cm °.  JleTeKTOpbI pasMeIeHbl Ha CTaOHIM3HPOBAHHOM BpAIICHHEM
KOCMHUYECKOM aIllapaTe TakuM o0pa3oM, YTO OHU HEMPEPhIBHO OCMAaTPHUBAIOT,
COOTBETCTBEHHO, CEBEPHYIO U I0KHYIO HEOECHBIE MTOTyC(EPHI.

Amnnaparypa TOCTOSIHHO HaXOJWUTCS B pEXKHUME OXKUJAHUS BCIUIECKA,
HA4YMHAs PETUCTPUPOBATH C BHICOKUM BPEMEHHBIM pa3perieHueM UHOOPMAIUIo O
raMMa-BCIUIECKE, KaK TOJbKO CTAaTUCTUYECKH 3HAYMMOE YBEIMYEHHE CKOPOCTHU
cdyera raMMa-KBaHTOB OynaeT 3aUKCHPOBAHO SUYCHKON BBIJCICHUS BCILIECKA.
3anuch BpEMEHHBIX NPO(UIIEH BCIUIECKOB B HACTOALLEE BPEMS OCYLIECTBIISIETCS B
caenyrommx 3Heprernuecknx wuHtepBanax: 20-70, 70-300 u 300-1100 k3B c
BPEMEHHBIM pazpemieHreM ot 2 mMc A0 0,25 ¢ u oOuel JIUTEeNbHOCThIO 3alnCU
230 c. CrangapTHasi mporpaMma peructTpaiuu npoduiei coopIThil odbecrieunBaeT
BPEMEHHOE pa3pelieHre 2 MC Ha MNpOTsHKEeHUH nepBbiX 0,5 ¢ IIUTENbHOCTH
BcIuiecka M B TeueHuwe 0,5 ¢ «mpeasictopum». B anmapaType uMMeeTcss Takke
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2 cnenuanbHbIX BPEMEHHBIX aHAlW3aTOpa, TaK Ha3bIBAEMbIE «BPEMEHHBIC
HOHUYCBI», KOTOPBbIE TO3BOJSIIOT PETUCTPUPOBATH C BBICOKUM BPEMEHHBIM
paspelieHrueM, paBHbIM 2 MC, JIOOYI0 4acTh Npoduiisi COOBITHS, COACPIKAIIYIO
PE3KO0 BhIpaKEHHBIE YBEIMYEHUSI CKOPOCTH CUETa raMMa-KBaHTOB.

DHEpPreTUYecKue CIEKTPhl COOBITUM M3MEPSAIOTCS C TOMOIIBIO JIBYX
MHOTOKAHAJIBHBIX ~ aMIUTUTYJIHBIX —aHAJIM3aTOPOB C  KBa3ujorapupMuyeckon
mKajio B AByX wuHrepBanax sHeprun 20-1100 k3B u 770 koB — 10 M»1B.
CrneuuanbHas aJanTUBHAs CHCTEMa aBTOMATHUYECKH DPETyJIHMpyeT Bpemsi Habopa
CIIEKTpa B 3aBUCHUMOCTH OT MHTEHCHUBHOCTHU BCIUIECKA. JTO MO3BOJISET MOJIy4YaTh
JAHHBIE O OBICTPOM CIEKTPAIBHOM MEPEeMEHHOCTH JaXKe IS CIaObIX COOBITHUH B
YCJOBUSIX OTPAHUYEHHOU CTATUCTUKH.

Anmapatypa (QYHKIIMOHHPYET B JBYX OCHOBHBIX PEXKHUMAX: PEXKHUME
pEerucTpanuu BCIUIECKA U B PEKUME OKHUJIAHUS BCILIECKA, B KOTOPOM U3MEPSIETCA
(OHOBOE PEHTICHOBCKOE M TaMMa-M3IyYeHHE TaKKe B TPEX IHEPTreTUYCCKUX
unrepsanax: 20-70, 70-300, 300-1100 k3B, a Takxe perucTpupyercsi CKOpoCTb
cyeTa 3apsbKEHHBIX YacTHI[ C SHEProBbIICICHHEM B JeTekTopax Oosnee 10 M»aB.
HoMunaiibHOE 3HAYEHHE HUKHUX SHEPreTUYECKUX MOPOTOB JIETEKTOPOB B Hadale
sKcrepuMeHTa cocTaBiisio 12 kaB. Ilpu MHoroneTHed HemnpepwsBHOM pabdote
KO3 (PUIIMEHTHl YCUIEHUSI JETEKTOPOB MENJIEHHO yMEHbIIAIUCh. Bo3MokHOCTH
UX KOPPEKLUU MO0 KoMaHaaM ¢ 3emiid ObUIu ucuepnansl B 1997 r. Ilo cocTosiHUIO
Ha koHel 2005 r. HUKHUN TOPOT I€TEKTOpa, OCMATPUBAIOIIETO I0KHYIO0 HEOECHYIO
nonycdepy, cocraBiger 21,5 k3B, ceBepuyto — 18,5k3B. Jlns ynoGcTBa
CpaBHEHUS TIPH 00pabOTKe JaHHBIE MPUBOATCS K mopory 20 k3B.

OxcniepumenT «KOHYC-BUH/l» uMmeer cienyromue OpeuMyIIecTBa IO
CPaBHEHHUIO C JAPYTMMH NPUOOpPaMHU, OCYIICCTBIISIONIMMU B HACTOSINEE BpeMs
HaOII0/ICHHUS] KOCMUYECKUX ITaMMa-BCILIECKOB:

1. Annapatypa  MMeEeT  HCKJIIOUUTEIIBHO  OJaronpuaTHbIE  yCJIOBUS
HaOMIOJIeHUsT TamMMa-BcIuieckoB. KocMuueckuil ammapar TOY4TH BCE BpeMs
HaXOJUTCS BHE MarHutocdepsl 3emiin, oOecrneunBas TEM CaMbIM CTaOWUIbHBIN
paguanuoHHbI (OH, OTCYTCTBHE MOMEX OT PaJUAIMOHHBIX TMOSICOB M 3aTCHEHUS
3emiiell 1 BO3MOKHOCTh HEMPEPHIBHBIX HAOMIOACHUMN.

2. JIBa neTexkTopa amnmaparypbl MMOCTOSHHO OCMAaTpPUBAIOT BCIO HEOECHYIO
chepy obOecrieunBas BO3MOXXHOCTb C  OJMHAKOBOM  YYBCTBUTEIBHOCTHIO
pPErucTpUpOBaTh TaMMa-BCIUIECKH, MPUXOISIINE C THOOBIX HAIIPABICHUM.

Eme onuuMm BaxHbiM mnpeumyiniectBoMm anmnapatypsl KOHYC-BUH/I,
KOTOpPOE CTaj0 OCOOCHHO aKTyaJbHBIM IIOCJe Hadajlla HaOJII0JICHHH raMMa-
BciuieckoB Muccueii CBU®DT B konme 2004 r., sBiseTcs €€ CHOCOOHOCTH
UCCIIEI0OBATh BPEMEHHBIC U CIIEKTPAIbHBIE XapPAKTEPUCTUKHU U3TYyUYEHHS BCIUIECKOB
B IIMPOKOM obsactu 3uepruii ot 20 k3B 10 10 M»3B.

I"amma-cnextpomerp 'EJIMKOH sBnsieTcst oqHUM U3 prOOPOB COTHEYHOM
kocMuueckor obcepBatopun  «Koponac-®d», koropas (yHKIHOHHpOBanIa Ha
OKOJIO3€MHOM NpunoiasipHoit opoute BbicoTot 500 kM ¢ utons 2001 r. mo gexadpb
2005 r. Kocmuueckuil anmapat Obul CTaOMJIM3UPOBAH BPAIICHUEM OTHOCHUTEIIBHO
ocu, HampaBiieHHOW Ha ComHume ¢ TouHOcThrO 10'. OmuH W3  JOETEKTOPOB
anmaparypsl ['EJIMKOH opuentupoBan Ha CoiHlle, BTOPOMl IPOCMaTpUBAECT
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aHTUCOJMHEYHYI0 cdepy. Ilo xapakTepucTHkaM CBOMX JIBYX JETEKTOPOB U
CTPYKType mpencraBienus uHpopmanuu ramma-cnektpomerp ['EJIMKOH
npakTuyecku ananoruueH crnekrpomerpy KOHYC.

Bce nepeuncienHbie pakTopbl B COYETAHUU C BHICOKON 4yBCTBUTEIBHOCTHIO
u unopmaruBHocteio anmnapatypsl KOHYC-BUH/I u T'EJIMKOH no3Bonwiu B
2002-2005 rr. moJIy4uTh PsAJl MPUOPUTETHHIX (DYHIAMEHTAIBHBIX PE3yJIbTaTOB B
UCCJIEIOBAHUSIX KOCMUYECKUX raMMa-BCIJIECKOB, TaMMa-PEMUTEPOB U HEOOBIYHBIX
TPAH3UEHTHBIX SIBJEHUN B KOCMUYECKOM PEHTIT€HOBCKOM M FraMMa-U3JTy4eHUU.

3.6.3.2. UccaenoBanusi BpeMeHHbIX MpoduJieii, JHePreTH4eCKUX CeKTPoB
U CNIEKTPAJIbHOU NEePEeMEeHHOCTH KOCMUYECKUX FaMMAa-BCIJIECKOB

3a  1llner wabmonmenmii B skcnepumente  «KOHYC-BUHI»
3aperucTpupoBaHo W wu3ydeHo Oomee 2500 ramma-BcmuieckoB. Ha Gombrmom
CTaTUCTUYECKOM MaTepualie TMPOBEACHO JeTalbHOE U3YYe€HUE pa3zHooOpaszus
BPEMEHHBIX CTPYKTYpP BCILJIECKOB, BKJIIOYAs HadaibHbIE (ha3bl COOBITHI M TOHKYIO
BPEMEHHYIO CTPYKTYpPY PE3KMX WHTEHCUBHBIX MHUKOB BO BPEMEHHBIX MPOGUIIIX
BCILIECKOB. MHOTOKaHAJIbHBIE U3MEPEHUS YIHEPTETUUECKUX CIIEKTPOB OXBATHIBAOT
mUpoKui uHTepBas sHepruit ot 20 k9B o 10 MaB. Jlnsg uccrnenoBanust 6bICTpoi
CHEKTPaJIbHOW MEPEMEHHOCTH BCIUIECKOB HAa BPEMEHHBIX MaciuTabax 1o 2 MC
pazpaboTaHa crHenuaibHas METOAMKA, IMO3BOJISIONIAST HWCIOJIB30BATh ISl ATHUX
LeJeld JaHHbIE BPEMEHHBIX AHAIM3aTOPOB B TPEX HHEPreTUUYECKHX OKHAaX. IJTO
MIO3BOJISICT TOJyYaTh I FaMMa-BCIUIECKOB 3aBHCUMOCTb MTHOBEHHOT'O IIOTOKa
V3JIy4eHUsl BCIUIECKA OT €ro NUKOBOM DHEPrUM, KOTOpas sBJISAETCS MEpPOU
KECTKOCTH H3iIyueHusi Bcruiecka. C MOMOIbI0 pa3pabOTaHHOW METOJUKH OblLiia
MPOAHAIN3UPOBAHA  CHEKTpaJibHAasg  nepeMeHHOCTh 30  ramMMa-BCIUIECKOB,
3aperucTpupoBaHHbiXx B akcrepumente «KOHYC-BUH», 118 KOTOpBIX
M3BECTHBI BEJIMYMHBI KOCMOJOTHYECKUX KpPACHBIX cMelleHuid. [IpemmyiiectBoM
TAKOr0 MOJAXOJIa SIBISETCS TO, YTO BCE M3MEPEHHS CIEKTPAIBbHBIX MapaMeTpOB
BBIIIOJIHEHBI OHOM M TOM K€ amnmapaTypoil. Pe3ynbraTel aHanu3a NpencTaBiICHbI
Ha puc.l7 B BUAE 3aBUCUMOCTM MAaKCHUMaJlbHOM W30TPOIHOM CBETUMOCTH
VMCTOYHUKA BCIUIECKA OT MAaKCHUMaJIbHOM IMKOBOM JYHEPIHMM B CHUCTEME IOKOS
MCTOYHUKA.

[To nmanneiM skcniepumenta « KOHYC-BUH/I» co3gan noCTynHBIM 4Yepes
NHTepHeT mnepBbId KaTajlor KOPOTKUX TramMMa-BciuieckoB. CyliecTBoBaHUE
OTJIEJTBLHOTO KJacca KOPOTKHUX T'aMMa-BCIUIECKOB TUTEILHOCTHIO MeHee 2 ¢ ObLIO0
BIIepBbIe TMOKa3zaHo B J3kcrnepuMmeHTax «KOHYC» Ha crannmsx «Benepa» u
Mo3/Hee TMOATBEPXKICHO B amepukaHckoM skcrepumente «BATCE». Katamor
COAECPKUT BPEMEHHBIE WCTOPUU, DHEPIr€THUYECKUE CIIEKTPbI, CIEKTPaJIbHbIC
MapaMeTphl U Psiji IPYTUX XAPAKTEPUCTUK u3iydeHHs 130 KOpOTKUX BCILIECKOB.
Jns psana coObITHM, BKIIOYEHHBIX B KaTallor, I[IOKAa3aHO CYIECTBOBAHUE
CTaTUCTUYECKHM 3HAYMMOIO IIOTOKAa pPAHHErO0 TMOCJIECBEUYCHUS HCTOYHHKOB
KOPOTKHUX BCILJIECKOB B O0JIACTH KECTKOTO PEHTTEHOBCKOI'O W raMma-u3Ty4deHUsI.
[Ipn  HAOMIOAEHMSIX  3TOrO  MOCJIECBEYEHHUS  BaXKHBIM  IPEUMYIECTBOM
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skcriepumenta «KOHYC-BUH/» sBasiercss cTaOWIBHBIA paaudaliuOHHBIN (OH.
Oddektr paHHETO TOCIECBEUEHUS KOPOTKUX BCIUIECKOB BAXKEH I MOHUMAHUS
OpUPOJIbI  BCIJIECKOB M MPOJOJDKAET aKTUBHO  0OCyknatbes. JlaHHbIe,
COJIepIKaIlliecs B KaTajaore, UCIOJIb3YIOTCS JJIs aHAJIM3a 3TOTO Kilacca COOBITHM, B
TOM  4YHuCJ€ JUIsi  CPaBHEHHUS  XapaKTePUCTUK  KOPOTKHX  BCIUJIECKOB,
3apEeTUCTPUPOBAHHBIX B PA3HBIX IKCIIEPUMEHTAX.
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Puc. 17. 3aBUCUMOCTh MAKCUMaIbHON U30TPOMTHOM CBETUMOCTH OT MAaKCUMAJIbHON TUKOBOM
OHCPIUU B CUCTCMC I1OKOA, CBSI3aHHOU C HCTOYHUKOM BCIIJICCKA, AJId raMMa-BCIIJICCKOB C
M3BECTHBIM KOCMOJIOTHYECKUM KPacHBIM cMelleHHeM. Pauychl OKpyKHOCTEH
MIPONOPLUOHAIBHBI BEJIMYNHAM KPACHBIX CMEIIECHUN. [IlyHKTUpHBIMU TMHUAMU
MOKa3aHbl HECKOJIBKO KOPPESLUOHHBIX TPEKOB JIJIsl OTJEJIbHBIX BCIIJIECKOB

3.6.3.3. Poab 3xkcnepumenta « KOHY C-BUHI»
BO BCEBOJIHOBBIX MCCJIEIOBAHUAX KOCMHUYECKUX rAMMAa-BCILIECKOB

UccnenoBanusi MCTOYHUKOB KOCMHYECKUX TaMMa-BCILJIECKOB C MOMOIIBIO
HA3€MHBIX U KOCMHUYECKMX TEJIECKOMOB C IeJbl0 HACHTU(PUKALIMK UX C
W3BECTHBIMU  aCTPO(U3UYECKUMU OOBEKTAaMU U JCTAJIbHOTO U3YUYEHHUSI HX
XapaKTepUCTUK B IIHPOKOM MHTEpBaJe MJWH UIPAIOT KIOYEBYI pOJIb B
NOHUMAaHUU TPUPOALl siBJIeHUs. [lepBbIil ycmex B ATHUX MCCIEIOBAHUAX OBLI
nocTurHyt B 1997 1. ¢ mnomombto eBporneiickoro cnytHuka benmno-CAKC,
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Oslarogapsi KOTOpOMY OBLIIO OTKPBITO IMOCJIECBEUCHUE MCTOYHHUKOB BCILIECKOB B
ONTUYECKOM M PEHTIT€HOBCKOM JMana3oHaX [JIMH BOJH U YCTaHOBJICHO
KOCMOJIOTHYECKOE MPOUCXOXKICHUE, M0 KpaHE Mepe, 4acTu raMMa-BCIUIECKOB.
Jns  5TUX  UCCIENOBaHUM  TaKXXE  [IUPOKO  HUCIOJb30BAINCH  JIAHHBIE
TPUAHTYJISIITUOHHBIX M3MEPEHUI KOOpPAMHAT HCTOYHUKOB T'aMMa-BCIUIECKOB IO
JAHHBIM MEXIUIAHETHOW CETH KOCMUYECKHUX allllapaToB C JETEKTOPAMH BCIUIECKOB
IPN (Interplanetary Network). OgauM u3 06a30BbIX y3JI0B 3TOW CETH SIBJISIICS
skcniepumeHT «KOHYC-BUH/I» OGnarogapsi ero BBICOKOH YYBCTBUTEIBHOCTU W
onTuMajgbHOMYy Mecty HaOmonenuii. B mepuon 2002—-2004 rr. cerpto IPN Obuto
ONEPAaTUBHO JIOKAJIM30BAHO C BBICOKOM TOYHOCTBIO HECKOJIBKO JIECSTKOB
WMCTOYHUKOB BCIJIECKOB. [l0 3TMM maHHBIM yJanochk OOHAPYXUTh U TOAPOOHO
MCCIIEIOBAaTh ONTHUYECKOE M PEHTIE€HOBCKOE ITOCIECBEYEHUE PsAla HMCTOYHUKOB,
ONPENCNIUTh ISl HUX BEIMYMHY KPACHOTO CMEIICHUS U MOJYYUTh Ba)KHbIE IS
(GU3UKM TaMMa-BCIUIECKOB Ppe3yJIbTaThl, MOATBEPKAAOUINE KOCMOJIOTUYECKYIO
npupony siBiaeHus. JIisi BCEBOJHOBBIX HCCIEIOBAHHUI BCIUIECKOB AKCIEPUMEHT
KOHYC-BUH/I B Hacrosmee BpeMs SBISJICA €IWMHCTBEHHBIM HCTOYHHKOM
BPEMEHHBIX M CIHEKTPAIbHBIX XapaKTEPUCTHUK TraMMa-u3JydeHUs B LIHPOKOM
uHTepBaie 3uepruil ot 20 k3B 1o 10 MaB. Haubonee BaxHbie pe3yiabTaThl ObLIN
MOJIYYEHBI JUISI CIEAYIOIINX COOBITUM:

GRB020410. OauH u3 pEKOPAHBIX IO JJIUTEIbHOCTH TIaMMa-BCIJIECKOB
(nmutenbHOCTh 6oiiee 1500 ¢) ¢ PEHTT€HOBCKUM M ONTUYECKUM TOCIECBEYCHUEM.
CormocraBlieHHE JaHHBIX PEHTTEHOBCKOW Kamepbl crnyTHuka benno-CAKC u
annapatypsl KOHYC-BMUH/I no3BOAMIO MOCTPOUTH CHEKTP PEHTTEHOBCKOTO M
raMmMma-u3JIyueHHUs BCIIECKa B JuariazoHe 3Hepruii ot 2 k3B no 1270 k3B.

GRBOO01025A. DOto raMma-BCIUIECK C  SIPKUM  PEHTIT€HOBCKUM
MOCJIECBEUEHHEM, HO 0€3 ONTHUYECKOTO TIOCIECBEYEHHUS, TaK Ha3bIBa€MbIH
«TeMHbI» Bcruieck. HaOnrogeHus 3a ero UCTOYHUKOM MNPOJOJDKAINCH 2,5 Toja.
[To nansubM skcniepuMenta «KKOHYC-BUH/» nosydeHs! JeTanbHble BpEMEHHbIE
npouiii M SHEpPreTuyeckue CHeKTpbl B auana3zoHe sHepruii 18—1150 kaB co
CBUJIETEIBCTBAMU CUJILHOM CIIEKTPATIbHOMN BOJIFOLIUU.

GRB000911. Opun wu3 Haubonee TOYHO JOKAIM30BaHHBIX ceTbio [PN
BCILJIECKOB, JUIsl KOTOPOTO OBLIM HAlICHO MOCJIECBEYCHUE B ONITUYECKOM U PAIHO —
nvana3zoHax JMH BoJiH. B akcnepumente KOHYC-BUH]] nosnydeHbl BpeMEHHBIE
npoUIu U SHEPTETUYECKUE CIICKTPHI BCILIecKa it dHepruid 15 kaB — 8§ M»aB.

C nauganmom pabotel muccun HACA CBU®T BceBONHOBBIC HCCIIECIOBAHUS
MCTOYHUKOB KOCMHUYECKHX T'aMMa-BCILUIECKOB BCTYIWJIM B KAa4€CTBEHHO HOBYIO
dazy. Teneckon BAT-CBU®DT onpenenser KOOPAMHATH HWCTOYHHKOB TamMMa-
BCIVIECKOB C TOYHOCTBIO HECKOJIbKO YIJIOBBIX MHUHYT U B PEKHUME PEATBLHOIO
BpeMeHU Tniepenaet ux Ha 3emito. [1o cetn MHTEpHET ATa MHGOpMAaIHS MOMaIaeT
Ha HA3€MHbIC ONTHUYECKHE M PaJUOTEIIECKOINbl. BCEBOIHOBBIE HCCIEIOBAHUSA
VCTOYHHUKOB BCILJIECKOB CTAJIM HAYMHATHCSA OYKBAJIBHO CITYCTS €IUHUIIBI U ICCSITKA
CEeKyH]l mociie oOHapykeHusi coobiTus. OgHoBpeMeHHO och ammapara CBUDT
OPUEHTHUPYETCS HAa MCTOYHHUK BCIUIECKA M 4Y€pE3 HECKOJIBKO JECITKOB CEKYH]I
PEHTIEHOBCKUUA W ONTHUYECKUN TEJIECKOMbl MHUCCUM TaKXe MOAKIIOUaTC K
HcciieIoBaHuI0 cTouHuKa Beruiecka. Teneckonn BAT-CBU®T MoKeT BBEIIIOIHATH
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CHEKTpaJbHBIM aHadu3 ramMma-u3JydyeHUs B OTPAHMYEHHOM [MAIa30HE DHEPruid
15-150 k3B, 4TO HE MO3BONAET ONPENEIATh TAKHE BAKHEHUIINE XapPAKTEPUCTHKHU
ramMMma-BCIJIECKOB KaK TIOJIHbI MHTErpalibHbIA MOTOK M SHEPIHI0 MaKCUMyMa
SHEPTOBBIIENCHUS Epeqr I OONBIIMHCTBA I'aMMa-BCIUIECKOB, TaK KaK OCHOBHAs
oOnacTe 3HeproBeiaeneHuss Jgexutr Bbime 150 k3B.  IloatomMy  naHHble
skcnepumenta «KOHYC-BUH/I» crtanm  HeEOThEeMJIEMOW  4YacThlO  ATHUX
UCCJIEIOBAHUM KaK YHUKAJIbHBIA HCTOYHMK MHPOPMALlUU O BPEMEHHBIX,
CIIEKTPAJIBHBIX M DHEPreTUYECKUX XapAKTEPUCTUKAX M3IYy4YEHUS B ILIUPOKOM
uHrepBaige oHepruii ot 20k3B  go 10 MsB. Hwmxke paccmarpuBaetcs
UCIIOJb30BAaHUE ATHUX JaHHBIX MPU aHAIU3€ psiAa ramma-BciuieckoB B 2005—
2006 rr.

GRB 060124. Teneckon BAT-CBU®DT nokanu3zoBal 3TOT BCIUIECK IO
cnaboMy TPpEOIIECTBEHHUKY U Ojarojaps 3TOMYy [0 Hayaia TJaBHOW (pa3bl
COOBITUSl PEHTI€HOBCKUI M ontuyeckuil teneckonsl muccun CBUDT yxe Oputn
HalnpaBJ€Hbl Ha HMCTOYHUK u3nydeHus. Anmapatypa KOHYC-BUH]] neranbHO
3aperucTpupoBaia TOT BCIUIECK, OCHOBHAsA (ha3za KOTOPOIo MpEeJCTaBiIEHA TPEMs
peskumu nukamu (puc. 18) . CobbiTe HAOMIOAAIOCH HA 1IEJIOM PsiJie Ha3eMHBIX
ONTHYECKUX TEJIECKOMOB, YTO TMO3BOJWIO ONPEAEIUTh BEIUYUHY KpPACHOTO
cMenteHus Z =2,297 u npocieiuTh 3a MOBEAECHUEM IOCIECBEUEHUEM B TECUEHUE
JUIMTEIBHOTO BPEMEHU. Db BBINIOTHEH BCECTOPOHHUM aHANIW3 CIEKTPalbHbIX
XapaKTePUCTUK BCIJIECKa B IMPOKoM oOmactu sHepruii ot 0,5 2000 3B mo
JaHHBIM peHTreHoBcKoro tejeckona XRT u teneckona BAT muccuu CBUDT u
ramma-cnekrpomerpa «KOHYC-BUH/l», KOTOpBI  MO3BOJWI  MOAPOOHO
UCCIIEIOBATh CHJIbHYIO CHEKTPAJbHYIO SBOJIOLUI0 B OCHOBHOW (haze BCIUIeCKa U
OIICHUTh BBIXOJ DHEPTHHM MHPH H30TPOMHOM H3IYYEHUHM B HCTOUYHHMKE BCILIECKA
BeM4uHOH 4,2-10> 3pr.
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Puc. 18. Bpemennoii npoduns GRB060124 o nannsM skcnepumenta «KKOHYC-BUH/)»
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GRB 050713A. DTOT OAMH U3 PEAKUX BCIUIECKOB, KOTOPHIE HAOIIONAIUChH
OJTHOBPEMEHHO B 00JaCTH MSITKOTO PEHTI€HOBCKOTO m3NydeHwms (Teieckonm XRT
CBUDT), xectkoro pentreHoBckoro usnydenust (teneckon BAT CBUDT) u
ramma-usnydenus (anmaparypa KOHYC-BUH/I). Pe3ynbrarbl COBMECTHOIO
CIIEKTPAJIbHOTO aHaJI3a U3JIyUYCeHHs OCHOBHOU (ha3bl BCILIecKa Mo JaHHbIM BAT-
CBUDT u KOHYC-BMH/I noka3ans! Ha puc. 19.
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Puc. 19. Duepreruyeckuii criektp ramma-usinydeHuss GRB050713A o nanasiv KOHYC-BUH/|
u BAT-CBU®T: kpectukamu 0603HaueHbI n3MepeHnsi BAT, TpeyrolbHUKaMU — U3MEPECHHS
KOHVYC

GRB 050820A. HaOmromeHus 5STOro BCIUIECKA HA3€MHBIM OIITHYECKUM
teneckonoM PAIITOP nauvanuce cmnycts 5,5 ¢ mociie moCTyIuieHUsl WH(popMauuu
muccuu CBUDT. Ho 3arem CBU®T Bomen B 30HY HOXHO-aTIaHTHUYECKOU
aHOMAJIMU W JIaHHbIE O BPEMEHHOM Mpoduie COOBITUS B ramMMa-iydax UMEIOTCS
TOJIKO Ha OCHOBaHMHM HabOmoaeHuid B skcrepumenTe «KOHYC-BUH». Oto
TPETHIl Cily4ail 3a BCIO HCTOPHUIO HAOMIOACHUH, KOT/Ia ONTHYECKOE H3ITyuYeHUE
HAOJIIOAIOCh  OAHOBPEMEHHO C TaMMa-M3JyuyeHueM BcIuiecka. bmaromaps
HEOOBIYaHON JIMTENbHOCTH TamMa-Beruiecka (~800 ¢) U SIpKOCTH ONTHUYECKOTO
WCTOYHUKA OBUIM TIOJyYEeHbl yYHUKAJIbHBIC JaHHBIC O PA3TMYHBIX KOMIIOHEHTaX
ONTUYECKOT0 U3TYYEHUSI U UX COOTHOILIEHUH C TaMMa-U3Ty4eHUEM.
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3.6.3.4. UccaenoBaHus MATKHUX raMMa-penuTepoB. [ uranTckuii Beimieck
penutepa SGR1806-20 u ero KOMNTOHOBCKOE OTPa)keHHue OT JIyHbI

HccnepoBanuss MATKUX raMMa-penuTepoOB SBISIIOTCS OAHOW M3 BaXKHBIX
3ajauy B mporpamme HaOmonenuit skcnepuMenToB «kKOHYCy» u «I'EJIMKOHY.
Camo siBI€HHE PEKYPPEHTHOCTH UCTOYHUKOB MSTKUX MOBTOPHBIX BCIUIECKOB U JIBa
NEPBBIX TaMMma-penurepa ObulM OTKPBITHI B dkcnepuMmeHtax «KOHYCy» na
MEXIUTAaHETHBIX cTaHIusAX «Bepenpa». Pesynbrarbl muTenbHbIX HAOMIOIEHUN
raMMa-pernuTepoB CBEIAEHbI B MEPBBIM KATAJIOr MCTOYHUKOB MATKUX MOBTOPHBIX
ramMMa-BCIUIECKOB, IOCTYITHBIN Yepe3 ceTh IHTEpHET.

B teuenne 2002-2005r1r. B oskcnepumentax «KOHYC-BUHI» wu
«I'"EJIMKOH» HeoaHOKpaTHO HAOJII01aIUCh HOBBIC MPOSBICHUS aKTHBHOCTH JIBYX
ramma-pernurepoB  SGR1900+14 u SGR1806-20 kak B BHJIE OJUHOYHBIX
INOBTOPHBIX BCIIECKOB, TAK U MHTEHCUBHBIX CEPHI TaKUX COOBITHI. Pe3ynbTaTh
ATUX HAOIIOJEHUHN PEryJISIpHO MyOJMKoBaIUCh B BuAe HUpKyIsipoB GCN (Gamma-
Ray Burst Coordinate Network). OmuH u3 TakuxX UUPKYJISIpOB (DakTUUeCcKu
SABJSETCA KPATKUM DJIEKTPOHHBIM KaTanoroM akTuBHOCcTH SGR1806-20 B cepennne
2004r. Ha puc. 20 npuBeneHa cepust moBTOpHBIX BcemuieckoB oT SGR1806-20,
naOroaBiascs B 2004 r.
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Puc. 20. Cepust noBTOpHBIX BCIIECKOB 0T ramma-penutepa SGR1806-20, 3apeructpupoBaHHas
5 okTts10pst 2004 1. sxcniepumentom «KOHYC-BUHI»

27 nexabps 2004 r. anmaparypoit KOHYC-BUH/] cunxponHo ¢ npubopom
['EJIMKOH BbInosiHEHb YHUKATIbHBIE HAOIIOACHUSI TUTAHTCKOT'O BCILJIECKA OT raMmma-
penutepa SGR1806-20 (puc. 21). I'wranTckuii BCIUIECK OT TaMMa-penurepa
npescTaBiIsieT coO00M KOPOTKHUM, UCKITIOYUTENIbHBIN 110 MHTEHCUBHOCTH, Ha4aJbHBIN
UMITYJIbC FaMMa-U3JIyuyeHMsl, CMEHSIOIUICS Oosee ciadbiM, 3aTyxarommm 3a ~500 ¢
XBOCTOM, IIyJIbCUPYIOLIUM C IIEPUOJIOM BPALLEHUSA HEUTPOHHOU 3Be3/bl. JleTEKTOPBI
anrmaparypsl IOJHOCTBIO IIEPETPYIKAIOTCA HAYAIbHBIM UMITYJICOM, «3AILIKAIUBAKOT.
ToyHOE W3MEPEHHE DHEPreTUKH HAYaJIBHOTO MMITYJIbCA CTAHOBMUTCS, IPAKTUYECKH,
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Hepa3pernMon 3aaueil, Tak Kak BO3MOYKHBI TOJIBKO TPyObI€ OLEHKH. Y HUKAJbHOCTD
HaOmoneHnit coObiTus 27 mekadpst 2004 r. cOCTOMT B TOM, YTO KOCMHUYECKHN
annapar «KOPOHAC-®» Obu1 5KpaHUpPOBaH OT MCTOYHUKA M3Ty4YeHHs 3emiied, HO
ero mnpuOopbl ocBemaiuch mnoaHou Jlynoi (puc. 22). Jlerekrop anmapaTypbl
['EJIMKOH, uaeHTUYHBINA 10 XapaKTEpUCTUKaM JeTeKTopam Ha «BuHIe», 4eTko
3aukcupoBasl 00paTHOE KOMITOHOBCKOE OTPa)KEHHUE TUIAHTCKOIO HMIIYJbCa OT
JlyHbl, U3MEpUII BpEMEHHON Npo(duiIb CUTHANA U €ro 3HEPreTUYECKUil CreKkTp. ITo
J1aJI0 BO3MO>KHOCTB BIIEPBBIE HAIEKHO ONPEAEIUTH BPEMEHHON PO(PUIIb HAYaIbHOTO
umILyJbca (puc. 23) v S3HEPreTUKy TMraHTCKOro BCIUIECKA B MATKOM TaMMa-peruTepe.
OTH JaHHbIE SBJSIIOTCS TEPBbIM HAOMIOJICHHMEM OTpPaXEHUS ramMma-BCILIECKa OT
HeOECHOro Tejia, WM, JAPYITMMHU CJIOBaMM, MEpPBbIM IPUMEPOM MPUPOIHON
UMITYJIbCHOM JIOKaluk HEOECHOTo Tena TOoCpeacTBOM ramma-iydeid. [lo maHHBIM
skcnepumenta «KOHYC-BUH/]» omnpeneneHsl BpeMEHHbIE M CIIEKTPAJIbHBIC
XapaKTEPUCTUKHU MyJIbCUPYIOIIETO XBOCTa TUTAHTCKOT0 Beruiecka. OOHapy»XeHO, 4To
€r0 MATKHE CIIEKTPBl COAEPXKAT TAaKXKE JKECTKYIO CTEIEHHYI0 KOMIIOHEHTY,
npoctuparomtytocs 10 10 MsB. B auanazone no 1 MsB npocnexuBaercst cnaboe
IIOCJIECBEYEHUE HWCTOYHHUKA, CIAJAroUlee Ha TMPOTSHKEHWUM HECKOJIBKHX YacoB.
BoinonHeHn Taxke NeTanbHbIA aHanu3 oOuiei kapTuHbl akTuBHOCTH SGR1806-20 B
VCITyCKaHUH ITIOBTOPHBIX BCIUIECKOB JI0 M IIOCJIE TUTAHTCKOIO BCILIECKA.
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Puc. 21. O6mmii Bu1 BpeMeHHOTO TIpoduitst coobiTus 27 nekadps 2004 r. 1o JaHHBIM
skcnepumenta « KOHYC-BUH/I». TpurrepHas 3anuch Obljla MHULIMAPOBAHA MPUXO0JI0OM
KOPOTKOTO MSITKOTO BCIUIECKa («IpeamecTBeHHIKay). Uepes 143 ¢ mocneaoBasl TMTAaHTCKUN
HMITYJIbC U3TTy4YEHHUsI, KOTOPBIN MIPUBEN K ITOJIHOMY HACBIIIEHHIO AeTekTopa. [locne okoHuaHus
Ha4yaJIbHOTO UMITYJIbCA UHTEHCUBHOCTD U3TyU€HUS OBICTPO CMAJAeT U EPEXOAUT B MEAJIEHHO
3aTyXarolUi MyJIbCUPYIOIIUN «XBOCT»
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Puc. 22. Cxema HabmoieHuit rurantckoro Beriecka or SGR1806-20 27 nexabpst 2004 r.
annaparypoit KOHYC-BUH/I u I'EJIMKOH. ®poHT BCOBIIKY IPUXOANUT HA KOCMUYECKUN
anmapat «Bunmg» B MoMeHT Ty, npoxonut 3emitto B MoMeHT Tz = Ty + 5,086 ¢, mocturaet JlyHs
U OTpaXkaeTcs OT Hee, U, HAaKOHell, OTpaxeHHoe u3nyueHue nocruraet nerekropa EJIMKOH na
kocmuueckoM anmapare «KKOPOHAC-®» B MmoMeHT T, = T+ 7,69 ¢
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Puc. 23. BoccranoBneHnHast BpeMeHHasi ICTOPHUSI HAYaIbHOTO UMITYJIbCA TUTAHTCKOTO BCILJIECKA
27 nexabps 2004 r. BepxHsist yacTh KpuBOi BoccTaHoBleHa 1o ganHbM [ EJIMKOH, HunxHsIS —
o maaaeiM KOHYC-BUH/]]
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Eme oqun BakHBIN pe3yabTaT TakKXKe CBSI3aH C MPOOJIEMOM MPOUCXOKACHUS
ramma-penurepoB. OJkcnepuMeHToM «KOHYC-BUH]/l» 3 Hosa0ps 2005 r. Obua
3apEeTUCTPUPOBAH M JICTAIBHO MCCJIEAOBAaH HWCKJIIOYUTEILHO WHTEHCUBHBIN
KOpoTKui Beruieck. OH 00J1a1an BecbMa KeCTKUM CIIEKTPOM ¢ MTMKOBOM dHEpruei
okoino 2 M»sB, pe3kum ¢GpoHTOM ~2 MC M TOJOTUM CHAAO0M TMpu oOuen
mutenbHocTd MeHee 200 mc  (puc. 24). Bcemeck OblT  3aperucTpupoBaH Ha
HECKOJIbKUX anmnapartax cetd [PN u JIoKaJlM30BaH TPUAHTYJIALMOHHBIM METOJIOM.
Ero xoopauHathl cOBMamarOT ¢ OnuM3koW ramaktukor M1, Haxonsimieicss Ha
pacctostnuu 3,6 Mk (puc. 25). Ilpu npeanonoxeHuu, 4To UCTOYHUK BCILIECKA
CBsi3aH C TaJlakTUKOW M8, OIIEHKM BBIJCICHHON SHEPTUU JJIsI M30TPOITHOU
Momenn coctaBar ~4,5-10% spr, 4uro cormacyercs ¢ dHeprueii, BHIICIHBIIEHCS
27 nekabpst 2005r. B wucrounmke SGRI1806-20. IlomydeHHble JaHHBIC
CBHUJIETEIIbCTBYIOT B IOJIb3Yy THIIOTE3bl O TOM, YTO YaCTh KOPOTKUX BCIUJIECKOB C
KECTKUM CIIEKTPOM TIPEJICTABIISIOT COOOW HAYaJIbHBIE MMITYJBCHI OT TMTAaHTCKHUX
BCIJIECKOB B ICTOYHUKAX, HAXOAIINXCS HA 3HAYUTEIIBHO OOJBITUX PACCTOSHUSAX B
COCEHUX TajaKTUKax. OJTa THUIIOTe3a BIEpPBbiE OblIa BBIABUHYTAa aBTOpaMu
skcnepumenta KOHYC B 1982r1. u crana mupoko OOCYXKIaThbCs TMOCIE
pErucTpanyy ruraHTCKoro Beriecka ot ramma-penurepa SGR1806-20.
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Puc. 24. BpemenHoii npo¢uiis HHTEHCUBHOTO KOPOTKOTO JKECTKOTO Beriecka 3 Hosiopst 2005 r.:
BCpOATHAA TUTAHTCKAad BCIIbIIIKA MATKOTO raMMa-perimTepa B 6JII/13KOf/'I TaJIaKTUKE
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Puc. 25. Jloxanuzamnus cetsio IPN coOprtust 3 HostOpst 2005 1. Ha KapTe TpyNbl rajakTuk M81
B sinHuM HI 21 cMm. 3Be3nqoukamu noka3zaHbl PEHTT€HOBCKHE HCTOYHUKH, OTHOCAIIMECS
k rasiaktuke M81 (B eHTpe), no nanHbIM obcepBaropun «Hanapa»

3.6.3.5. HoBbIii B aKTHBHOCTH NcTOUYHHKA Jledenn X-1

B okcnepumente «KOHYC-BUHJ/I» coBMECTHO ¢  BCIUIECKOBBIM
OKCIIEPUMEHTOM Ha 30HAC «YJIHCCUC» OOHApYKEHO HEOOBIYHOE TPOSBICHUE
aktuBHOCTH HcTouyHMKA Jlebenp X-1. Kangumatr B yepHble ABIpHI HOMEP OJIWH,
Jlebenp X-1 MpUHAIUICKUAT K YUCITY CAMBIX SIPKUX TaJaKTUYECKUX PEHTTEHOBCKHX
uctoyHukoB. OH HaOmOAaeTCs B JBYX COCTOSIHUSAX AaKTMBHOCTH: HWHOTAA B
«MSTKOM» ¢ TpeoOiiafaloimuM u3iaydeHuem ¢ 3Heprueit 2—10 kaB wu, uame, B
KECTKOM ¢ 3Hepruel uznydenust B oomactu 10-200 k3B. B nepuon 1995-2002 rr.
B OTOM HCTOYHHMKE OBLIM 3aperucTpUpOBaHbl MHTEHCHUBHBIC BCIUIECKH TaMMa-
u3nnydeHus umrenbHocThio oT 10 000 1o 20 000 B o6macTu sHepruit ot 15 k3B 10
1 M>B. MakcumanpHble 3HAY€HHsS MOTOKOB Ha MOPSAIOK MPEBBIIATN TOTOKH,
HaOmoAaBIrecs: panee. MHTerpagbHble MOTOKM JJI ATUX BCIUIECKOB JTOCTHUTANU
BenmauH ~8-107 opr/cM’, 9TO COOTBETCTBYET SHEPrOBBIACICHHIO B HCTOYHHKE
5-10" 9pr. Bcero 6buU10 3adUKCHPOBAHO 6 TAKHX COOBITHI. Jlist HUX B
skcnepumente «KOHYC-BUH/I» mnonydeHbl JO€TallbHbIE BPEMEHHBIE U
CIIEKTPAJIbHBIE XApAaKTEPUCTUKHU. JKecTKkue SHEpPreTUYecKue CIEKTPhl ITHUX
BCIIECKOB TIO3BOJISIFOT MPEIOJIaraTh, YTO HAOIIO1aeMble COOBITHSI TTPEACTABIISIIOT
co00i1 HOBBIN THUI aKTHUBHOCTU HMcTouHUKaA Jlebenp X-1 co cnekTpoM OJIM3KUM K
CHEKTPY ISl <GKECTKOT0» COCTOSIHUS.
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3.6.3.6. 3aki0uenue

B skcnepumentre KOHYC-BUH/] u CHHXPOHHOM C HUM JKCIEPUMEHTE
['EJIMKOH nony4yeHbl HOBbIE NPUOPUTETHBIX JAHHBIE O MPHUPOJE KOCMUYECKHX
ramMmma-BCIJIECKOB M 0CO0Oro pPEenKoro Kiacca MOBTOPAIOMIMXCS MATKUX IO
CIIEKTPY BCIUIECKOB OT raMMa-penuTepoB. Perucrpanus AeTEKTOPOM ammaparypbl
['EJINKOH o6paTHOTO KOMIITOHOBCKOTO pacCesHUsl OT MOBEpXHOCTU JIyHBI
ruraitckoro Bcruiecka penutepa SGR1806-20 mo3Bosiviia BHEPBBIE HAIEKHO
ONpEeNeINTh BPEMEHHOM MNpOoGUIb HAYaIbHOTO HUMITYJIbCA W €r0 HHEPreTHUKY.
brarogapst BICOKOI 4yBCTBUTENIBHOCTH AeTeKTOpoB annapatypsl KOHYC-BUH/]
B IIMPOKON OOJACTH SHEPrHMM TraMMa-KBaHTOB M ONTHUMAaJIbHBIM BO3MO>KHOCTSIM
HAOJMIOICHNIT B MEXIUIAHETHOM HPOCTPAHCTBE JaHHbIE SKCIEPUMEHTa IIHUPOKO
BOCTpEOOBaHbl B COBPEMEHHBIX BCEBOJHOBBIX MCCIEJOBAHUSAX HCTOYHHKOB
KOCMMYECKHX FaMMa-BCILJIECKOB.
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