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1997 —

1991
1989
1987

1981

1979

1975

1972
1971

1968
1967

1961

BEPPO-SAX Clarifies cosmological origin of y-ray bursts

First all sky coverage producing important
discoveries in all areas of y-ray astronomy.

COMPTON OBSERVATORY Gamma-ray astronomy becomes an
integral part of astronomy.

First high resolution images (13" resolution) of sky regions in the hard x-ray /
softy-ray range

I l WHIPPLE Telescope

First credible detection of a TeV-gamma-ray source
(Crab Nebula) by an atmospheric Cerenkov telescope

SMM Extensive studies of solar flare y-ray and neutron emission,

discovery of °Co-lines from SN 1987a

—————|  HEAO3 | Discovery of radioactive 2%Al in the Galaxy

|—| First detailed map of Milky Way revealing the first
|_COs-B high-energy source catalogue with 24 objects

0S0-7 First detection of solar flare y-ray lines

First high-energy y-ray images from parts of the sky,
[sas-2

discovery of Geminga

APOLLO-15 | Claims of a spectral MeV-bump in the diffuse cosmic
background spectrum.

OSO___|-3 First detection of high-energy y-rays >100 MeV

from the Milky Way
{ VELA SATELLITES
Discovery of the y-ray burst phenomenon

{ | EXPLORER-11

First detection of high-energy y-rays from space and
Earth atmosphere

\
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2.3.1 CGRO
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0 2.3: COMPTEL O EGRETOOOO0ODOO [1, 5]

Type of source COMPTEL EGRET
good 3  Crab, Vela, 6 Crab, Vela
PSR 1509-58 Geminga,
PSR 1786-44,
PSR 1055-52,

PSR 1951432

0ooo0o 7 Cyg X-1, 2 Cen X-3,
|b] < 10° Nova Persei 1992, Crab Nebula
GRO J1823-12,
GRO J2228+61,
GRO J024146119,
Crab Nebula,
Carina/Vela region

RN 1 LMC
oooon 10 Cen A, etc. 77  Cen A, etc.
oooonO 7 SN191T (°5Co),

SNR RX J0852-4642 (*4Ti),
Cas A (#Ti), Vela (26Al),
Carina (26Al),

Cyg region (26Al),

RE J0317-853 (2.223 MeV)

ooooo 5 186

Total Number 32 273

opooooooog 31 4
EGRET

Energetic Gamma-Ray-Experiment Telescope (EGRET) 0000000000000 OOOO
O0OO0ODOEGRET ODODOOOOOOOODOOOODODODOOOOOOODOOOOODODOODODOOd
Oo0o0ooobooooooooobobooooooooooooobo oo ooooooooonoon
0000000000000 000020em 00 Na(TH) OOOOOOOOODOOOOOOODOO
2cm 0000000000 OO0O0O0OOOOOO0O0OO0OOO0O0O0OO0OOO0O0O0OO0OOO0O0O0O0O00

2.3.2 INTEGRAL

ESAOO0OOOOODOO INTErnational Gamma-Ray Astrophysics Laboratory (INTEGRAL)
002002 0000000000SPIOIBISOOO02000000000003%keV 00 35keV
000 XOO0OOood JEM-XO500-80mm 00000000000 OMCOOO 20000
O0D0OO0OoOSPIO IBISOODODODOODOOOOO 220000

SPI

SPectrometer on Integral (SPI) 0 0000000000000 00008 KOOOOO 1900
GeOOOOOOOOODOODOSPIO1IMeVOOOO2kevOOOODOOOOOOOOODOOSPI
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ANT1-COINCIDENCE CLOSELY SPACED
COUNTER SPARK CHAMBERS

WIDELY SPACED
SPARK CHAMBERS

TIME OF / l

FLIGHT

COINCIDENCE ‘\
SYSTEM PRESSURE VESSEL

|

Nal(TL) ENERGY
MEASUREMENT COUNTER

0 2.17: EGRETO OO0 [1

obobo3semUO00000O0O0O0OO0OO0O0ODODOODODODOD 1. mOODODOODO
000181 OO Photo Multiplier Tube (PMT)O0 000 511 kg0 BGOOOOOOODOOOOO
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4096 00O CsIOODOOOODOOO (Dl:ll:ll:ll]DDD9X9X3Ocm3DDDl:ll:ll:l3318cm2|:||:||:|
O0PINODDOODOOODOOOOD)DOPICSITOODOOOODOOOOO 1638400 CdTe OO
00000 ((MO00000004x4x2mm*0000002621 cm?) OO0ISGRIOOOOO0O0O0O0
ISGRI O 15 keV OO 400 keVOOOPICSIT O 200keV OO 10 MeV OODOOOOOOODODO
O BGOOOOOOOOOOOOOOOODOOOOOOODOODODDDODODODOD BGOODO
000000 0obO0oD0o00O00ooooDOooDOOoooDOonDo 3.2mOO0000IBISO 12 arc sec
gbobooboooooooooon

2.3.3 Fermi
LAT

Large Area Telescope (LAT) D 0000000000000 0O0O0O0ODI100MeV OO 100GeV
O000000000LATOOO0O0O0O0036000000000000000O0 16000000
000000000000000000000O0O00000O00000O0O0000010000
lL.os00000Cslooooonoogsooooooooooooooooooooooonooon
O000o00000000000000000000000O0000CO0O00O0O00CO0O0OLAT
0000000000000 000000001.8x1.8x0.72m30000002789kg0000
000000900 ecm20000000000000000C0O0 24sr0000000000 30
ooo0o0030oooooo0o0

GBM

GLAST Burst Monitor (GBM)O Fermi D000 0000000000000 0OO00O0OO0OO0O
keVOIMeVOODOOOOOOOODOOOOODOOOODOO NaIOOOODOOD 150keVODO
30MeVOODOOONaIOODOOOOD LATOODOOODOOOOD BGOOOOOOODOOOO
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Jooobobobboobobobbooddd

3.1 J0uobooooobbuogooobod

goboboooboboobobooobooboooboooboooboboobboooboboooboo
gboogbooooboooboobooobobooobooboboobobboooboo 3100
O0o0ooO0ooo0oo0o0ooooo p,000000 g00000000000000 K.O0O00O
OO0 e0000O0DOO0O0O0O0oOOODODOODOOwYwOgO e0ODODODO «ODODOOOOg,e00
oooooO0ooOooooOo0oOo0oOoboOobOo0o0oboOOobbOO0sObooboO KpOooDooboo

Ey=FE, + K., (3.1)
Sres = (cosdJ — Sln¢> g+ s'mgbé,, (3.2)
tan o sin «
E K. (K.+2 2
- B gy VELK A+ I, (3.3)
E,+ K. E, + K.
0d0000Dooooooopoooon ¢0
2
mect K,
cosp=1— —————, 3.4
¢ E, + K. E, (34)

ooobonbyd

Mec? K,
=(1 . 3.5
cos ( +E7+Ke) V K. + 2m.c? (3.5)

O0000g0O e000 «O0O0ODODOODOOOOO

COS Qlgeo = § - €. (3.6)

g 310000

0 3.2: ARMOO SpDODODO
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Qlgeo = Olkin- (3.9)
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2
K
A¢parm = arccos (5 g) — arccos (1 meC e) '

- E,+K.E,

00000000000 D0OScatter Plane Deviation (SPD)0 000000000000 OODOO

SX g Sves X G X G s X7
Avspp = sign (7 [ oL s 2529 ) ) arecos [ ol Sres 29 (3.11)
’8Xg‘ lsrcsxg’ lsxg‘ ’3rcs><g|
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3.3 Uuuooogn
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