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SPI-ACS/INTEGRAL

3a 6onee yem 20 net pabotbl getekTopa SPI-ACS KocMU4yeckou
obcepBatopuu INTEGRAL 6b1210 NONY4EHO MHOTO BCEMUPHO NPU3HAHHbIX
pe3ynbTatoB. MI3HayanbHo, aetektop ACS (AHTM-CoBnagaTtenbHas 3aluuTa
Teneckona SPI) paccMaTpuBanca UMEHHO Kak 3alluTa Teneckona SPI.
OkKasanocs, 4to aetektop ACS cnocobeH Ha bonbluee. [peacrtaBasem
pe3y/ibTaTbl, KOTOPblE MOJIY4EHHbIK NpU 06paboTKe NyO6ANMYHO JOCTYMHbIX
NaHHbIX A5 3TOro getekropa. B yacTHOCTU, 3TO pernctpaums raMma-
BCMJIECKOB A1 ABYX U3BECTHbIX rPaBUTALMOHHO-BOJIHOBbIX COObITUM
CIMSAHUSA ABOMHOMN CUCTEMbI HEUTPOHHbIX 3Be3a, GW 170817 n GW
190425, co3paHnsa oaHOro n3 HanboJsiee NOJIHbIX KaTaZIoroB raMmMa-
BCMJIECKOB, PErnmcTpaLmm rmraHTCKOM BCMbIWKKW OT MarHeTapa B M82 (u He
TONIbKO), perncTpaumu npoasieHHOro U3ly4eHms raMma-BCrn/1ECKOB,
permcTpaumm cBepxaJIMHHbIX raMMa-BCMNJIECKOB, N onpeaeneHuns
rasaktmyeckoro ¢oHa B Anana3oHe 6onee 80 K3B.



[MJ1dH

e ACS - YyTO 3TO 1 3a4eM

* ACS 1 He TONbKO
* GRB
GRB EE
Long duration GRBs
LVK EM counterparts
* GF marHeTapoB
e [lonroBpemMeHHas (2 conHeYHbIX UMKaa) asoaoums GoHa
* [anakTuyecknm ramMmma-¢poH

* YTO He BOLWJ1IO B BblLLEeNnepevyncieHHoe
* |IPN
e Solar Flares, SEPE



SPI-ACS/INTEGRAL

91 6nokoB BGO




ACS - OCTpOB HeBe3eHna?

HeT nodpoToHHOM 3anucu, speMmeHHOe pa3pelueHmne 50 mMc
2 O3Y npocMatpuBatoT Kaxkabin 6;10k BGO 13 91 6,10K0B

HeT HAMBMAYaAbHOM 3aMUCKU OTCHETOB C KaXKao0ro 6,10Ka
BGO - Bce oTcHeTbl CYMMUPYHIOTCA B OAMH CNEKTPasibHbIN
KaHan

* O3HayaeT HEBO3MOXXHOCTb JIOKa/In3aunmn UCTOHHUNKA

BnpoyeM, uHAMBUAYAIbHAA nocsiegoBaTtesibHas 3anmchb
aKkcno3unumen 8 cek ¢ Kaxxgoro BGO

HeT cneKTpa/sibHbIX KaHa/10B

[InanasoH eagnHcTBEHHOIO KaHana 80 K3B - 10 M3B



ACS - ocTpoB HeBe3eHud!

Moyt 4* pi obnracTb HabAOAEHUS
HeT 3aTeHeHus 3eMnen

HenpepbiBHas paboTa ¢ KOPOTKMMU NepepbiBaMU HA
npoxoXaeHue nepures n omxkur Ge moaynemn SPI

CtabunbHbIN (NpeackasyemMbiin) poH oo 10 000 cek

BbicoKas 4yBCTBUTENBHOCTb (N/1owaab nosepxHoctn 91 610Ka
BGO!)

NnntenbHasa pabota Ha opbute. 2002 - H.B. BnpoyeMm... ecTb
NN1aHbl BbIKAOUYNTb gHBape 2025 (=

[Ty6anyHbie gaHHble ACS noyTu Bcerga AOCTYMNHbI OH-1aMH.
bbian AOCTYMNHbI. Tenepb HeT.



ACS catalog 2002- 2021
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GRB 130425 (EE=afterglow)
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GRB 041212
(EE - afterglow + fast
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PacnpeneneHme ctTeneHHoro
NMHOEKCa NPOANEeHHOro N3ny4eHuns
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Number of events

Very long GRBs
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GRB 231115A a.k.a.

! FTMraHTCKas BCNbILIKA

MarHetapa B M82



Observation of the 2" LIGO/Virgo BNS
GW 190425 with SPI-ACS/INTEGRAL
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GW 190425 SPI-ACS n GBM/Fermi
NOKpbITUe HebecHoW cdepbl
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GRB 221009A SPI-ACS/INTEGRAL

peKoHCTpyKunda (blue)
Eiso > 1.5E+54 erg (SPI-ACS HMXHUW npepgen)
Eiso=2E+55 erg (Konus-Wind)
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KpuBasa 6necka gna gaHHbix getektopa IREM TC3 (4WépHble

KPY>XKW) U HEU-TPOHHOIO MoHUTOpPa Oyny (cepble 3BE3bl).
OTCYETbI HEMTPOHHOIO MOHUTOPA CMeLLeHbl No dopmyre 2 x F
Oulu - 9000. KpacHbIMM TOYKaMK NOKa3aHO CcpeHeMecs vHoe
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KannbpoBoyHas Kpuneas Ansa oTcHEToB B AeTektopax SPI-ACS
(BepTunkanbHada ocb)n IREM B kaHane TC3 (ropu3oHTanibHada oCb).
KpacHon nnHmnen nokasaHa Hauydllada NMMHenHas annpokcmmaums,

CMHNMN NNHNAMIN NOKa3aHa OLIJI/I6Ka Ha ypOBHe 2-X CTaH,EI,apTHbIX
OTKNOHEeHU.
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CnekTp BHeranakrtnyeckoro audpedysHoro raMmma-epoHa o AaHHbIM Pa3/INYHbIX
obcepBatopuit n3 pabotbl Ajello n gp., 2008. CTpenkon oTMeyeHa To4Ka,
COOTBETCTBYIOLLAA 3HAYEHMIO NOTOKAa raMMa-doHa, peructpmpyemoro ACS
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HEAO-1 - Gruber et al. 1999
HEAO-A4 (MED) - Kinzer et al. 1997
Nagoya balloon - Fukada et al. 1975
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(N RETTT M RETIT MERETIT

ASCA - Gendreau et al. 1995

SMM - Watanabe et al. 1997
COMPTEL - Weidenspointner et al. 2000 4

EGRET - Strong et al. 2003
INTEGRAL - Churazov et al. 2007
RXTE - Revnivtsev et al. 2003
BAT - this work

best fit to 2 keV < E < 2000 keV
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BMeCTO BbIBOOOB

Do not stop the INTEGRAL mission
until LIGO-Virgo-KAGRA O4 is
finished!
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First day GRB170817A search
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CHILESCOPE, RC-1000 (left), RC-500 (right)



246d

Our observation of the
Optical Transient of
SSS17a/ AT2017gfo

* Host galaxy NGC 4993
* Distance 40 Mpc
* OT in outskirt of the galaxy



Light curve in gamma-rays

GRB170817/GW170817 “Usual” short GRB




Our model of GRB 170817A
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Fic. 6.— Sketch of our scenario. After merging of NSs, a BH
is formed, which is surrounded by a compact accretion disk with
intense wind. After sufficient magnetic flux is accumulated on the
BH an electromagnetic jet is launched, confined initially by the disk
wind. After propagating with mildly relativistic velocities, the jet
breaks out from the wind zone in a semi-isotropic fashion, reaching
highly relativistic Lorentz factors. This i1s the prompt GRB.
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Fia. 7.— Post-breakout structure of the flow. The wind from the
disk keeps collimating the jet for a few seconds. The jet propagates
ballistically with Lorentz factors > 20 and is unobservable due to
deboosting. The shocked wind material produces thermal extended
gamma-ray component with T ~ 10 keV.



Ligo/Virgo events maps
(Maidanak at LIGO/Virgo epoch)
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