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MeV Gamma Ray - An important
window in multi-messenger observation
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* Many multi-messenger sources’ peak radiation power 1s expected to be in the MeV band: blazars,
pulsars, gamma-ray bursts (GRB) ...

* MeV gamma rays can provide unique information to help address the frontiers: the origin of cosmic
rays, dark matter, the radiation mechanisms of compact objects ...

* MeV band is the region of gamma-ray nuclear lines, providing a unique and direct probe of the
nuclear process in the universe -—> the origin of heavy elements & stellar evolutions



MeV missions --- important factors
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MelV Detection Techniques

[

[
(=]

0

[
U \LLELILLLLL LR

g
5]
TTT

[
(=]

C Photoel.
. vl Nl o Arvd v vd Nl
w? 1wt 1 10 0’ 10’ 10t
Photon energy (MeV)

}
W

p—
(=}

Compton

Concentrator

Coded Mask

y-ray flux from remote
point source

Event circle . perture MasH

Event arc
I
> I

“ad
.}

E.-'- I' D1 (Tracker)

e \ ,
RN /
E, ' D2 (Calorimeter)




MeV Missions - Compton - COMPTEL

Compton Gamma Ray Observatory (CGRO) =~ ~._  COMPTEL
1991/4/5- 2000/06/04
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Energy Range: 0.8-30 MeV

Energy Resolution: ~8.8% @ 1.27 MeV
Spatial Precision: ~1°

Field of View: 64°

Line sensitivity (5x10° sec): ~1.5-6x10> cm2s-! 5




INTEGRAL
2002/10/17- 2025/02/28
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Energy Range: 15keV-8 MeV

Energy Resolution: ~ 2.2 keV @ 662 keV

Spatial Precision: 2.6° / ~2 arcmin

Field of View: 16x16° (fully coded)

Line sensitivity (10° sec): ~2.4x10° cm?s! @ 1MeV



MeVlV Missions — Concentrator - CLAIRE

CLAIRE - balloon experiment
2001/06/14

* Lens: 556 Ge-Si crystals (45cm)
* Focal length: 2.77 meter

* focusing 170 keV 3gamm'a-ra
photons onto a 3x3 matrix of HPGe
detectors

* Angular resolution: 18 arcmin @
170keV

* The float altitude was 41 km and
lasted about 5 hours.




MeV Missions -= Proposals

Observatory: eAstrogam AMEGO

- eAstrogam (ESA) i

- AMEGO/AMEGO-X (NASA)

- MeVGRO

- VLAST

- SRG-M (Russia)
Small-Mid:
-MASS, COSI (funded in 2021, 0.2~2.5MeV;
launch in 2027)
-GECCO—Coded mask
-GRAMS, GammaTPC—LAr-TPC
-MeGaT, SMILE, Adept — Gaseous-TPC
-DUAL, CLAIRE,511-cam, PAIRS-- Concentrator
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Future MelV missions S e
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