Space Based Gamma Ray
Detectors
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Gamma Rays E>100keV, A< 10 pm

* Atmosphere is opaque

Opaqueness
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Wavelength

e Pass through mirrors and lens
* Weak signals
* Cosmic rays



Gamma Ray Science

e Solar Flares

 SM black holes

* Pulsars

* Active galaxies

* Merging neutron stars
* Hypernovae

* GRBs

 What we don’t know




Space Based Detection Techniques

* Scintillators

* Solid State Detectors

* Compton Scattering Detectors
* Pair Production Detectors




Scintillators

Nal(Tl) / Csl(Na)
Charged particle =2 light
Gamma ray =2 charged particle =2 light

No direction information



http://upload.wikimedia.org/wikipedia/commons/d/d8/SGCat24454-scint-gris.noirEtBlanc.jpg
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Coded Masks

nSwift's Busst'Alert Telescope




Solid State Detectors

Ga, CdZnTd

Gamma ray =2 knock out electron
— electron-hole pair in SM

Apply voltage = current
Compared to scintillators:

— Better energy resolution, less noise, better spatial
resolution

— More expensive = smaller



Compton Scattering Detectors

e 1-30 MeV: Compton Scattering is dominant
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Pair Production Detectors

e > 30 MeV: Pair production is dominant
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Telescopes cGRO > BATSE (Scintillator)

Large Area
Detector

Charged
Particle

PMT Detector

+90 Detector

Spectroscopy
Detector

Fluence, 50-300 keV (ergs cm?)



Telescopes cGRO > CompTel (Compton)

COMPTEL

Gamma-ray

Gamma-ray scattered;
light emitted.

Light recorded.

CGRO ! COMPTEL 1.8 MeV, 5 Years Observing Time Gamma-ray absorbed,

light pulse emitted,
andrecorded

Ure Oberlach etal.
May 22, 1997

Intensity [phom® ' sr'] % 10°

000 096 033 0.4 065 08 0% 114 131 147 163 180 1% 212 229 2.4 261



Telescopes CGRO > EGRET (Pair Production)




Telescopes swift > BAT (Solid State)
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Telescopes Fermi > LAT (Pair Production)

incoming gamma ray
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