MeV Gamma-Ray Astronomy
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Expected Sources in MeV Region

e Black Hole: Binaries, Galactic Center,
AGNs, Primordial BH, 511keV

e Pulsars

e AGN jets; OVV, Blazar

e Galaxies; PIO peak due to Cosmic Ray
e SNRs; Al, Ti, Nuclear Gamma

e Diffuse; Extra and Galactic

e Gamma Ray Bursts; Polarization



BH X-ray Binaries; Slim Disk
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Particle Generation (y ) in Universe,
Primordial B.H.
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MeV y AGNSs (Blazars)

Emission from relativistic jet
Key factor — Polarization
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Cosmic-Ray (Proton Identification)

Electron acceleration
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COMPTEL all sky survey

1-3 MeV Cyele 1—6 SKYMOS/Croy T3E

3—-10 MeV Cycle 1—6 SKYM0OS/ Cray T3FE

10-30 MeV Cycle 1—6 SKYMOS/ Cray T3E



COMPTEL all sky survey
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MeV vy -ray Imaging

e Collimator + Active Shidld OSSE

 Coded Mask + Active Shield
Maximum Entropy Method

e Double Compton Method COMPTEL
e Multi Compton Method CdTe, Ge

 Full Tracking
—MEGA S + Sintillator
— Micro-TPC + Scintillator
Fine tracking of electrons



Comptony -ray Imaging
e Double Compton Method
COMPTEL

1
Y 3y 1 direction
No background rejection
2 needs TOF to know UP or DOWN
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e Micro— TPC with Scintillator
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Prototype detector




2. U -PIC Detector
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U -PIC Detector: X-ray imaging

o test chart image spatial resolution

. : knife edge test
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N\ particle Decay Vertex
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Performance
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Performance
* Typical Events
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Background Self-Rej
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Applications of y -ray camera
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Angular Resolution . i

o for Astrophysics

— Imaging(<1°® )
+ Polarization
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» for Medical Imaging == E-E;r :GEL?; -
— RI tracing with low radiation exposing
— Yy -ray CT scan

o for Safety Control of Radiation
— Rapid survey of radioactivity
— Status monitor of reactor/accelerator
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Cyg X-1 (Galactic Blackhole Candidate)
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Crab pulsar, nebula
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Flux * E* [MeV em™ sec™]
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3C273 (Blazar)
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Galactic Latitude (degs)
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Cen A (Radio galaxy)
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Summary

e MeV Region -> Final Unexploited Region in E.M.
Waves in Astrophysics.

e But very fruitful ! -> In particular P.H.

e Multi-Compton, Full Tracking etc.
Lots of Studied about MeV gamma-ray Imaging are
on going.

e Dark Matter (Angular Distribution Method),

e Double Beta

e Thin Flat Large Area Gas PMT
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