KocMunyeckme ramma - BCreCKU:

HekoTopble utorn 2007-2008 rr.

A. I'lo3aHeHKo

NHCTUTYT KOCMmnyecknx nccnegosaHmn PAH, Mocksa



B kocmoce

GLAST/Fermi

0.3 keV — 150 keV, UV-telescope
Six colors covering 1800 - 6000

Angstroms 10keV — 400 GeV

Spectroscopy from 1800 - 6000 150 GRB/yr

Angstroms TouHoCTb Nokanu3saumm 3-10 rpag.
60 GRB/yr He cornacoBaH ¢ Ha3eMHbIMM
To4yHocTb Nnokanusauum 0.5”-3’ obcepBaTtopusamMm

CornacoBaH ¢ Ha3eMHbIMU
obcepBaTopusimMu



Swift : Chronology Hi-Lights

« 20Nov04 L+0 Launch

10 Dec 04 L+26 Full BAT Detector Array powered

11 Dec 04 L+27 First BAT GRB trigger: GRB 041211E
(5 bursts in one day!)

17 Dec 04 L+28 First BAT Burst located: GRB 041217
- 19Dec04 L+30 “Brightest Burst of the Year”. GRB 041219
- 23Dec04 L+34 First XRT afterglow: GRB 041223

« 27Dec04 L+38 SGR Superflare

- 17Jan05 L+57 Autonomous Slewing enabled (GRB 050117A)
- 26Jan05 L+68 First redshift, z=1.29: GRB 050126

15Feb 05 L+88 First UVOT afterglow: GRB 050215B
...<jumping to recent>...

19 Mar 08 4 GRBs in one UT_day; 5 w/in 24-hr

13 Sep 08 z=6.7: GRB 080913



GRB:

376 GRBs (by BAT) (+8 Gnd Det)
85% with XRT detections .
60% with UVOT detections (70% with OT) SW|ft
118 with redshift (41 prior to Swift)

32 short GRBs localized (+2 Gnd Det) StatiStiCS

<z>~2.8
Non-GRB: (as of 15 Oct 08)

10’s of triggered SGR events, 100’s untriggered.
Many other hard x-ray astrophysical transients.

TOO:s:
>1000 so far; current rate is ~400/yr .

;;iE)RED et Feosonson Short GRB

x10*§ ﬁ .
I 4. -|| I

12x%10% WL 'IM’H\'*H'I‘M{ 10 M, J
104" e (PP, Y
10 o

L(s)

(=)

L(s) 1
Fast Rise Exnonential Decay

210" GRBO60105 | 1.5x10" | GRBO60223b Slmg[;t G R B | crBOBOSO1 |
f' ; | o ! wtf | |
J'{ | | tal 5x10 . l - |
f _ i . | . ; lf" |
! ] 10* ' E o} :
10° " : BOD

| |
]

20 0 20
(<)

4] 5 o
t(s) t(s)



Fermi

 GBM - Bce no nnany (yny4JiwueHume
anroputma ToyHocTtu nokanmnsauun GRB)

 LAT — 6 GRB B aneptype, B 4-x cny4yasax
Mev-GeV poTOHbI

* Bce elle Bnepeaun



Anno, anno! 'oBont KoCcMoOC —
3eMns cnylwaet

Ulysses l . Integral




A ymo Ha 3emne?
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WFOC/FAVOR
2003
HUW T111, KA, CAO

AU MTY

MASTER, Kislovodsk

WIDGET-2, Japan



GRB 080319B
Reached visual magnitude 5.3 at z~1!

| "Pi of the Sky" observation of GRB 0803198 |
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Continuous monitoring of large part of thesky (~1/6).
Corresponding to FOV of the SWIFT

Short exposures (10 s), large data stream ~1TB / night !

Every GRB detected by these satellites will by in our FOV
( reactiontime<0!)

Own real time trigger for optical flashes, parallax to reject
near Earth objects ( artificial satellites )



Custom designed cameras,
Canon objectives, f = 85 mm,
f/ld = 1.2, resolution 36"

and USB2.0 interface

STA 0820 chip, 2k x 2k,
2 side readout 1Mhz ( 1sec)

Readout noise < 30e-

Programmable electronics ( FPGA )

2 stage thermoelectric cooling
Shutter designed for > 107 cycles




Prototype system in Las
Campanas Observatory ( LCO )

2 cameras on paralactic In Chile Working since June 2004

mount working in coincidence

Fully autonomous system

Optics same as final cameras
IR-cut filter ( R to be installed
CCD 0442A Firechild 2k x 2k

Field of View ~ 20° x 20°

10s exposures

Limiting magnitude :
~11™ on 10 sec exposure
~13™ on 20 averaged images
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Redder bands show late time
excess.

Consistent with an additional
supernova component reaching
about 70% of the luminosity of
SN 98bw (possibly rather
redder, or shorter duration).

I.e. similar to the properties of
other GRB supernovae inferred
from light curve “humps”.



Cetb CHI

[To3aHeHko A., B. PymsaHues, M. Nbparnmos,
E.lMNaBneHko, KO. Edoumos, M. AHapees, A. Ceprees, K.
AHTOHIOK, . AcdhaHauapos, P. Kapumos, [. beckuH, B.

buptokos, C. boHaapb, A. BonbHoBa, B. [lopolueHko,
[. KopHueHko, A. Epodeena, E. KnyHko, . Kopobues,
B. JlosHukos, H. Mepkynosa, C. Ceprees, [1. LLlapanos,
A. Wynera ....

NHCTUTYT KOCMunyecknx nccnegosaHmn PAH, Mocksa

HUW Kpbimckasi actpodumamnyeckast obcepsaTtopus, HayyHbin
ACTPOHOMUYECKNN MHCTUTYT UM.Ynyrbeka AH PY3, TawkeHT
CneunanbHas actpodmsndeckas obcepsatopus PAH, HmwxkHun Apxbl3
Kpbimckasa ctaHuus AL MIY, Hay4dHbin

AL MI'Y, Mocksa

CtaHumna HabnogeHna HumwkHnn Apxeis (HAW T111)

Yccypunckas actpodusndeckaa obcepsatopust PAH, MlopHOTaeXxHbIn
NHcTuTyT actpoHomumn PAH, Mockea

NHCTUTYT conHeyHo-3eMHou puankmn PAH, VpkyTck



Cetb CHI

3a Bpemd cyuectBoBaHust cetn (2002-2008)
3apernctpmpoBaHo 6onee 60 nocrnecBe4YeHUn, OTKPbITO
3 xocT-ranaktukn (GRB051008, 060111B, 060605),
OTKPbITO O4HO (M3 ABYX OTKPbITLIX B CHI')
nocrieceeveHue ana GRB081126. NoaresepxaeH
onTtndecknn komnoHeHT SGR0501+4516. K Hanbonee
3HA4YMMbIM pe3ynbTaTaM OTHOCATCS OLEHKU
cnekTpanbHbIX Bapnauun HavarbHOro nepmoaga
nocnecseyveHus (0.5-8 yacoBs nocne Bcnnecka) ang
GRB030329, GRB041006 n GRB060714,
GRB081203A, oueHKn BpeMEHHON NePEMEHHOCTHU B
nHtepsane 10-90 muuyT ana  GRB050922c,
GRB081203A HabnogeHne XocT-ranakTuky BCnnecka
GRB051008, ¢ aHomManbHO MmanbiM OTHOLLEHUEM
NOTOKOB B ONTUYECKOM N PEHTTEHOBCKOM Anana3soHe.






GRB060111B

2.25 +/- 0.75

Z=




GRB060605
z=3.71




ontundyeckn «temHbiny GRB051008
0.4<z< 0.85
(Qoknag A. BonbHoBOW)

' # < id3
idl = '

id2a > ' ,
B < idZb

Epoch 4. Jun. 20 2006. NOT 2.5m. Seeing Epoch 7. Aug. 12 2006. NOT 2.5m. Seeing
is 0.85” in R. Coordinate (J2000) of galaxy is 0.7”in B. Sources of the field are

id3: RA=13 31 29.50 Dec=+42 05 53.8 +/- designated.

0.2



Cnekr-an Has 1 peMeHHOCT



GRB041006
z=0.716
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Fig. 2.— B,V and R band hght curves produced based on the Kiso, Lulin and Beijing
results together with 5S0(Soderberg et al 2005), MMT (Stanek 2005) and several GCNs.
The dotted lines indicate the best fit model functions described in the text. The dashed
lines indicate the model components of the best fit function for the & band lightcurve.



mag

GRB060714

z=2.71

GRB 060714 light curve
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Terkol z-600 (Andreev),
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Model:

s yrays To observer
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KopoTkue raMMa-BCNAECKHU






- BATSE

B yem npobnema ? (l)

* HOnuHHbie GRB (T > ~2c¢) . I
* Kopotkne GRB (T <~2¢c)

* KcTo4HMKKM noBTOpHOro ramma-nsnyyeHma (SGR)

A. Pozanenko, V. Loznikov , R. Preece, 2003, 2008



B yem npobnema? (ll)

KopoTkne GRB ?

Knaccuyeckne kopotkme GRB (T < ~2 ¢)
KopoTkne GRB ¢ «nocnecBevyeHnem»
KopoTkmne GRB ¢ «npoarneHHbIM» n3nyyYyeHnem

M CTOYHMKM NOBTOPHOro ramma-nsnydeHusa (SGR) ns
bnvxkanwmx ranaktuk (< 50 Mnk)



B yem npobnema? (ll)

KONUS, PVO, BATSE,
HETE-2, Swift ...

Counts per 0.064s
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. Knaccuueckve kopoTkme GRB (T < ~2 ¢)




B Hem npo6ne|v|a’? (1)

Connaughton (BATSE)

l@ ]D E V.Connaughton, 2001

« KopoTkue GRB ¢ «nocnecBevyeHnem»



B yem npobnema? (ll)
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* KopoTtkne GRB ¢ «npoaneHHbIM» U3ry4yeHnem



B yem npobnema? (ll)

KopoTtkne GRB ?

* WcTo4Hukm noBTopHOro ramma-mnanydenmsa (SGR) us
bnvxkanwmx ranaktuk (< 50 Mnk), koTopble MOryT
MacKmpoBaTbCA Nog «MCTUHHO» KopoTkmne GRB
[Mazets 1982; Boggs 2004]



MCTOYHNKM NOBTOPHOIO raMmma-u3nyyeHus
(SGR) 13 6nuxanwmnx ranaktuk (< 50 Mnk)
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GRB930905 (BATSE #2514)

Pozanenko, 2005
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GRB970110 (BATSE #5770)
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PDS

GRB921022b (BATSE #1997)
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GRB060614 (Swift, Konus)
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PDS

GRB030109 (INTEGRAL SPI-ACS
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Short-duration GRB with pulsed emission in a talil

Name MNepwnog, OnntenbHOCTb OHepreTnu. Peak to host-galaxy? Chance
C nyrbcauun, c AnanasoH, koB Pulse ratio 7 probability
930905 6.36 33-50 100-300 206 No 0.0004
BATSE z>0.03
#2514 z>PSCz
970110 13.1 130 25-50 Yes? 0.0003
BATSE 50-100
#5770
921022b 1.52 20 25-50 150 No <1.E-6
BATSE 50-100 z>PSCz
#1997 100-300
300-1000
060614 6.7 40 15-25, 25-50 6.3 Yes <1.E-6
Swift, 50-100, 100-150 0.125
Konus G1+G2+G3




CBOUCTBA

bonbLwon AgMHaMmnyecknn gmana3oH OTHOLLEHUS MOTOKA B NUKE K
NOTOKy B nynbce~102

KopoTknn nepuog xunsHu nepmognyHoctu (6-20 nepmnonos)

Hauyano I'IyJ'IbCI/IpyI'OLLI,eI7I KOMIMOHEHTHbI 3aA€ep>KaHO OTHOCUTESJIbHO
rNMaBHOIO MNMUKa

OTcyTcTBME KOoppenaumn dasbl nynbca ¢ NOfoXEeHUEM MaBHOIoO
nnka

[Mepnog 1.5-13c

E., > ~5*10%3pr

Hanunune nynbcmpytoLlien KOMNOHEHTLI Y Manoro 4Yncria KopoTKuX

NN KOPOTKUX C NpoaJiIEHHbIM N3rtyvyeHNeM BCIJyieCKOB
BATSE (>~ 3) ~1%, SPI-ACS ~ (1) ~1%, Swift — 060614



o bk owN

CBOUCTBA

Bonbllon AMHaMmn4ecknn ogmanasoH OTHOLLEHUSA NOTOKa B MUKe K
noToky B nynbce~10? -- reomeTpna?

[Mepuon 1.5 — 13 ¢ -- Marnutap?

E., > ~5"10*8 apr -- mHOro gnsa oguHovHon NS! He marHuTap.

KopoTknn nepwuog xunsHun nepmognyHoctu (6-20 nepmnoaos)

Hauvano I'IyJ'IbCl/IpyI-OLLI,eI7I KOMIMNOHEHTbI 3aep>XaHO OTHOCUTESIbHO
rMaBHOIO MNMMKa

OTcyTcTBME KOppensuun dasbl nynbca ¢ NoNOXXEHMEM TaBHOIO
nuka -- 777
Hanudune nynbcmpytolien KOMMOHEHTLI Y Manoro Yncna KoOpoTKMUX

NN KOPOTKUX C NPOANEHHbIM n3nyvyeHmem scnneckos (~ 1%) --
pasfindHble rpynrbl, OTBETCTBEHHbIE 3a KOpoTkne GRB.



Ha 4TO 3TO noxoxxe”?

P=15-13s
Paaunyc KkennepoBcKon opbnThbl
R =2.8%*103% (P/1s)?? * (M/Mg,,,)"3 km

Faber et al. 2006 — NS-BH merging > emission
during accretion: extended emission > 1 s

Metzger et al., 2008 — accretion induced collapse
of a WD — forming protomagnetar and relativistic
wind on time scale 10-100 s.



BbiBoabl

* [lpogneHHoe n3nyyeHme KOPOTKNUX ramMma-
BCMJ1ECKOB, NMNO-BUANMOMY, obLLee
CBOMCTBO KOPOTKMX raMma BCMJSIECKOB U He
ABMAETCA Ha4yanom nocneceevyeHus, a
ABMAETCA NPOAOSTKEHNEM aKTUBHOCTHU
«UeHTpanbHou MmawunHbl» CyulecTByeT
rpyrnna «KOpOTKMX» BCMNIECKOB, HE
cess3aHHbIX ¢ SGR, (~1%) nposasnsaoLWmnx
NyNbCUPYIOLLYO KOMMOHEHTY (1.5 —13 C) B
XBOCTE U3Ny4YeHns



