Deep sky survey of MeV gamma rays due to advanced
Electron Tracking Compton Camera (ETCC) with
balloon experiment
- COMPTELMeV gamma-ray sky
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How to reach 1ImCrab

Target in Next generation MeV gamma Observatory

ImCrab =10-!2 erg cm2s! @ 10%s (100 times better than
COMPTEL)

+ Assumption; Most of Background except for celestial
emission would be removed

+ Main Background -> Extragalactic diffuse gammas,

+ Detection Area at least ~2x 100 cm?2 (from satellite
size 1xIm? Max. Detection efficiency several % )

& Point Spread Function (PSF) radius= 1-2°
+ If PSF radius 30°-> Detection Area ~10°cm? is needed!
Feasibility:
Eff. Area ~200cm? @1MeV Possiblel
(50cm-cube CF, 3atm 110cm?@1MeV for Compton Scattering )
However, PSF in Compton Camera is very ambiguous !



Difficulty of MeV gamma-ray Observation

Two big problems m MeV
1. Huge Background 2. Unclear Imaging
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Optimization Algorithm for Compton Imaging

Maximum likelihood Expectation Maximization (MLEM)
MLEM:; optimize the known functions of signal and background such as
detector acceptance or random noise to "best available” values.
Know functions: Signal -> ARM resolution, and BG -> flat distribution
If we knew BG and detector response well, and statistics of signal is similar to
that of B6, MELM would be functioned well,
but quantitative accuracy seems unclear inany case. il
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Electron Tracking Compton Camera (ETCC) in SMILE-IT
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Test in intense BG environment by Proton Beam
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3D tracking in TPC and problem
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Point Spr'ead Function in CC

Spread on SPD-ARM plane
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SPD resolution in TPC with pPIC
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Efficiency & Effective Area
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Future Sensitivities by ETCC

Sensitivities are calculated simply from effective.area and PSF with no use of MELM
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@ ETCC provides a well-defined PSF which reveals the way to

reach ImCrab sensitivity without assuming the use of
Optimization Algorithm.(essential for a good PSF of 1~4¢°)

& Future balloon Plan MILE-II for Crab & SMILE-III
( Eff.Area ~100 cm? ) with >1/10 of COMTEL sensi’rivi‘ry.

Example of New Astronomy
by ETCC
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Figure 3. Same as Figure 2 but for the EXIST case. EXIST will have the limited
energy range of 5-600 keV. Th ﬂ:-d dashed ling represents the EXIST sensitivity
fien ~ 2.4 % 1079 erg cm=2 57! (5-600 keV. 5o) in the longest exposure
timescale at the on-board process (At ~ 512 s; Hong et al. 2000).



