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Az Atomcsend Egyezmeny betartasanak ellendrzésére
hozta létre az Egyesult Allamok a VELA projektet, és
16tték fel a vilagiirbe a 12 VELA mitholdat (1963-tol).

a detektorok érzékenysége B
150-750 keV kozotti ¥ ‘
Azokat a megfigyeleési
eredményeket, melyek
biztosan nem nuklearis
robbanast jeleztek, gondosan
megvizsgaltak.

16 nem azonosithatd esemenyt
talaltak (1969. jalius és 1972.
julius kozotti jelensegek).




Jellemzok

Hosszuk (1ddtartam)
0,01 — 1000 sec

de ketpupu eloszlas.

Fenyesseguk 1s 3-4
nagysagrendet fog at.

Az energia zome
50-600 keV kozOott.

Nincs tipikus
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2 mp-nel rovidebb es 2 mp-nél hosszabb
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3B katalogus 2 Gauss illesztes




3B katalogus 3 Gauss illesztes




Balazs et al. (2003) A&A, 201, 129

A rovid és hosszu kitorések
idGtartamatol masképp fligg
a kibocsatott 0sszenergia.
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A CGRO elétt tobb miithold 300-400 GRB-t latott.
CGRO 2700 GRB 1991-2000.

2704 BATSE Gamma-Ray Bursts GRO Instruments
0 COMPTEL

TWO OF EIGHT

Fluence, 50-300 keV (ergs cm™)
Gamma-ray bursts come from all directions.
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Beppo-
SAX
fellovés

1996. '

az els6 utofény (z=0,7)

1996 magyar
eredmeény a
___GRB-k tavol

vannak counts
7=1-4 GREB 970228 X-ray afterglow

at 8 hours (left) and 3 days (right) after the Gamma-ray burst.
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Leghalvanyabb szabad szemmel lathato * 6 mg
Swift UVOT 20-21 mg

1 meteres tavesovek (pl. Piszkés) 19-20 mg
Orias (8-10 m) tavcsovek  25-26 mg

Tipikus GRB azonnali utofenyek 16-20 mg

De egy hét mulva mar a fényesek is csak 21-24 mg
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GLAST (2008 - ) atnevezték FERMIre

GAMMA-RAY LARGE AREA SPACE TELESCOPE

Il 10 Layers of 0.5 rad Length Converter (pb)
B 12 Layers of XY Silicon Strips

~wW» Gamma Rays

= Positrons/Electrons
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Z eloszlas hosszuakra és rovidekre
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Hasonlo eredmeényre jutott:
Bagoly et al. 2006, A&A 453, 797
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Kek — gamma-kitoresek
Piros — térfogattal aranyos egyenletes eloszlas.
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E*Ng (ergecm™@s™)
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Rovid villanas, ami gammaban

mindennel fenyesebb.
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Hosszi GRBk “kollapszarok”-bol

~1 million -
10 million years : ~100,000 years | ~minutes ~10 seconds
> > ‘
Wolf-Rayet star
30 solar-mass star 12-14 solar masses

A

w',,.«/ e
n%

core

hydrogen
envelope  The stellar wind carries
off the outer envelope,
leaving behind a core of
heavier elements. Iron can't generate energy

by fusion, so when the core can
no longer support the star's weight, it collapses into a black hole. A disk
of matter feeds jets of high-speed particles along the star's poles.
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Kollapszar (folytatas)

The jets quickly
tunnel to the
star’s surface.

-~

"\ The jets and wind from
. the accretion disk blow
" the star apart.

A ~less than a second ~20 seconds ~minutes
| jet . \ \
accretion | supernova
disk

black hole

The gamma rays |
we see in a burst

are actually

produced when

relativistic

particles run into \

each other about 3
10*¢m away
from the star.

external shocks
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A GRB szuperndvak fényesebbek

—149

—18

—1%

Holometrie magnitude

—1&

—15

- —{ 43.08
& o 7
0 am® g, n
L ¢ ""'-...G 0 .
2 1 T ]
s ee, P - {4268
L] ’ |
a o, L
» & ® o
. o
& . . -
ae ®ee® —42.28
d ) . |
. L * ]
o »
. |
¢ g —41.88
® 196841 1
® 1997t sH3dh |
® 1088w O 2003w ., ]
2002ap ® 2008a] “ °g0 -
1 | | I | 1 1 1 I 1 1 1 1 I | 1 | I.'
10 20 a0 40

Time after SN exzplosion [days]

log(L,y) [erg s7']

25



GRB 980425 / SN 1998bw: z = 0.0085
GRB 030329 / SN 2003dh: z =0.1687
GRB 031203 / SN 2003Iw: z = 0.1055

GRB 060218 / SN 2006aj: z =0.0335
XRF 080109 / SN 2008D: z =0.006494

GRB091127: SN 2009nz, z =0.490
XRF 100316: SN 2010bh, z =0.0591
~ GRB120422A: SN 2012bz, z=0.283

Mind SN Ic szupernova
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2011 évi Fizikal Nobel-dij

PERLMUTTER ET AL. Vol. 517
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Kozmologia ACDM modellel

Q, -Q, kontur 42 GRB-vel (z>1.4)
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Hubble Diagram la szupernovakkal es GRBkkel
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Egi eloszlés. 1zotrop?
2704 BATSE Gamma-Ray Bursts

Fluence, 50-300 keV (ergs cm™)
Gamma-ray bursts come from all directions.



A REMARKABLE ANGULAR DISTRIBUTION OF THE INTERMEDIATE SUBCLASS
OF GAMMA-RAY BURSTS

ATTILA MESZAROS,*%? ZsoLT BAGOLY,* ISTVAN HORVATH,® LAJOS G. BALAZS,”> AND ROLAND VAVREK?*®
Received 1999 July 21 ; accepted 2000 March 16

F1G. 2.—Sky distribution of the 92 GRBs of the dim subclass of the
intermediate subclass in equatorial coordinates.



Vavrek et al. MNRAS 391, 1741, 2008
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31 GRB z=1,6es 2,1 kozott.




Geller és Huchra

,Nagy Fal"
1989,
z~0,03

~ 200 Mpc

2013




2003 Sloan Nagy Fal, z~0,073
~ 450 Mpc

*,

Shapley

2013



Huge-LQG, | =~

73 QSO,
z~12-13

~ 500-300
Mpc "

2012. dec.




Gamma-kitorések

z~16-2,1 15-19 GRBs
meret ~ 2000 Mpc



ROvid kitdresek modellje.







