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Transparency of the atmosphere for
radiation of different wavelengths
The solid line show the height
above sedevel at which the
atmosphere becomes transparent.
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COMPTON OBSERVATORY INSTRUMENTS
COMPTEL

- EGRET

OSSE

BATSE
TWO OF EIGHT
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EGRET:the detector

Energy range: 20 MeV- 30 GeV ]/ ;

Weight: 1820 Kg
Power: 160 W
Field of view: 0.5 sr
Dead Time: 100 ms : 3‘
Effective Area (@1GeV) 1200 cmi ~a
Angular resolution 5.8 | N
(@100MeV) : o
33 Jv
Sensitivity 0.1 GeV  5x18 gs gu:
for point 1 GeV 1x16 W
sources 10 GeV  2x108

(ph cm2s*

_’/
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EGRETDPrinciple of
gamma ray detection
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EGRET: Principle of Detection of High Energy Gamma Rays
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High Energy Gamma Experiments
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Elements of a pair -conversion telescope

charged-particle Y
anticomncudence .
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Anti-Coincidence Dome—
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Fermi LAT: A Telescope Without Lenses
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New Detector Technology

I Silicon strip detector
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EGRET(Spark Chamber) VS. Fermi LAT (Silicon Strip Detector)

ield of View ~30X30deg2

Area ~0.5mX0.5m
o —~ Field of View ~ 140X140deg?2

Area ~1.4mX1 4m
W e ks )

Spark Chamber

~1 meter

Grrvented by HH
+ Fubas and Miyamotao)

Calonmeter

Calonmeter
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The Fermi Observatory
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SCAS*5)163
="0"14%1'1**)N%,"463

© No association ® Possible association with SNR or PWN « AGN
* Pulsar 4 Globular cluster + Starburst Galaxy ¢ PWN
® Binary + Galaxy © SNR # Nova
+ Star-forming region ® Unclassified source
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12+ .3&'-Q1'##" $"&."6/2./85*+™*"7"9/4

Description Identified Associated S C (6_ . ’) L6_

Designator Number Designator Number Pl+)3
Pulsar, identified by pulsations PSR 229
Pulsar, no pulsations seen in LAT yet can psr 10
Pulsar wind nebula PWN 12 pwn 6
Supernova remnant SNR 24 snr 16
Supernova remnant / Pulsar wind nebula SPP 0 spp 90
Globular cluster GLC 0 gle 30
Star-forming region SFR 3 sfr 0
High-mass binary HMB 5 hmb 3
Low-mass binary LMB 1 Imb 1
Binary BIN 1 bin 0
Nova NOV 1 nov 0
BL Lac type of blazar BLL 22 bll 1094
FSRQ type of blazar FSRQ 42 fsrq 644
Radio galaxy RDG 6 rdg 36
Non-blazar active galaxy AGN 1 agn 17
Steep spectrum radio quasar SSRQ 0 ssrq 2
Compact Steep Spectrum radio source CSS 0 CS8 5
Blazar candidate of uncertain type BCU 3 beu 1327
Narrow line Sevfert 1 NLSY1 4 nlsyl 5
h‘(-‘vfor( galaxy ?h\‘ 0 \(\ l SCAS.*5)163
Starburst galaxy SBG 0 sbhg 7 - / "
Normal galaxy (or part) GAL 2 gal 2 ="0"14%1 1**)N%1 463
Unknown UNK 0 unk 92
o No assoc 'l:ulal e 356 oo 3388 GN
* Pulsar Unassociated e e e 1323 WN
= B'na'y \(r))(l.l Th.t‘ dca"iguuli.on 's!)p'l Iin(licalvs f:)olc.nll ial .f.'imﬁo.ciuti(;n with Si\"R or. l;.\\"N. m
« Star-forr &\\::f:::lt:::u shown in capital letters are firm identifications; lower case letters indicate
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Elements of a pair -conversion telescope

charged-particle ;
anticomcewdence

shield
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Elements of a pair -conversion telescope

Y (more realistic scheme)
charged-particle ’
anticoincrdence .
shield '
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Tracked Compton event Pair event
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e-ASTROGAM

Anti-Coincidence System

to veto charged particles
plastic scintillators readout by Si PMs
+ Time of Flight

Tracker — DS Si strip detectors
for spectral resolution
& 3-D resolution
1m?, 500 um thick, 0.3 X, tot

Calorimeter - Csl{Tl) crystals
readout by S drift detectors for best AE/E,

8 cm (4.3 Xo)

FDL!'eHF(' %3'$"N6™*7'SA'D%0%1*,'10",63E"'<*54'?'$fB'6"18E'W8%(B8I6L* )M, 46)"14%* 3N" I"%)'
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https://en.wikipedia.org/wiki/Compton_interaction
https://en.wikipedia.org/wiki/Pair_production
https://en.wikipedia.org/wiki/Photons
https://en.wikipedia.org/wiki/Calorimeter_(particle_physics)

Core science motivation

1. Processes at the heart of the extreme Universe
(AGNs, GRBs, microquasars): prospects for the

Astronomy of the 2030s
* Muitn-wavelength, multi-messenger coverage of the sky
(with SKA, JWST, E-ELT, Athena, CTA, v and GW
detectors...), w/ special focus on transient phenomena

2. The origin of high-energy particles and impact to
galaxy evolution, from cosmic rays to antimatter

3. Nucleosynthesis and the chemical enrichment of
our Galaxy
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A unique Observatory integrated with future astrophysics

¢ Multi-messenger, multi wavelength, well suited for transient phenomena

GaMmMma ray X-ray

?@7?A@BCBC'(('D18**0E'F3%"=*E'24"0+ "#$%&'(%)#*+",G'H"$$".!"+'DI"16'(%33%*,3



ASTROGAM Angular Resolution
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Space-based high energy gamma ray plan
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