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Electron Tracking Compton Camera

--- tracking of recoil electron ---

gamma-ray
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Low Energy Event

Measuring all parameters of Compton process
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1. true2D-PSF (8~15° @Half Power Radius)
=> Realization of proper imaging spectroscopy
2. dE/dx + kinematics using a (particle-ID)

3. FoV of .4sr ,Energy 0.1~10MeV, No Veto !
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SMILE-2+ Balloon flight at Alice Springs (JAXA)
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nghT Curve & Cosmic lefuse gamma (CDG)
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Detection of Galactic
Diffuse Gamma (GDG)

around Galactic Center
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Comparison of significance with other observations
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First real MeV y sky map <1MeV

ON data: simple count map <1MeV  OFF sky model(=CGB + atmospheric+instrumental)

> Simple Detection of Crab by
ON-OFF with >bo (4hrs,
zenith 45-60) as expected in
proposal

> Halo-like emission around GC
over 30° radius
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Spectrum of Galactic diffuse y in 0.2-10MeV
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> Obtained spectra may still include the effects of scattering ( of
several 10 %) => uncertainty of ~50% for Photon fluxes

> Anyway GC is very bright from the enhancement in Light-curve,
and simultaneously observed with 511keV and Crab



How to reach to sub-m Crab

S: signal EA: Effective Area BG; Backgrounds
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e PSF 0O(HPR)= 1~2° is needed !!
=> fine 3D-tracking of a reoile electron is inevitable
(mm sampling in gas sub-pm sampling in Si ) Key technology

Celestial MeV gamma is essentially rich; ~1000 times of GeV gammas,
Then, if proper 2D-PSF of <~2° and complete BG rejection were
realized, we need a relatively small detector to go beyond 1m Crab



Expected Sensitivity based on well-defined PSF

SMILES3: long duration balloon (more one month) within 4~5years
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Summar

& ETCC provides true Imaging Spectroscopic
Observation same as general astronomical telescopes,
and reveals the reliable way to reach to sub mCrab

@ Background is reduced less than CDG as proposed.

@ Crab and 511keV line were detected with ~5c as proposed
with no use of optimization methods like MLEM

€ Galactic Center region (>10c ) is unexpectedly bright !
@ CDG spectrum with high statistics will be soon opened.

@ Next Balloon SMILE-3 =>10times better sensitivity than
COMPTEL : ~x1000 data (108 y) of SM2 within ~byears

€ ETCC-Satellite will surely reach to the sub-mCrab sky.

MeV vy sky will be most clean and rich ( 1000 times of GeV
gamma sky.) in near future Il

Collaborators are very welcomel
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Difficulty of MeV y imaging in space

MeV y astronomy suffers from two major problems
1. Incomplete imaging method (Conventional Compton; CC)
Imaging spectroscopy is impossible

2. Huge background by collision of cosmic-ray and instruments
= No instruments of CC measured celestial source flux quantitatively after COMPTEL

vs from different directions A
and B are mixed

Intensity is not conserved!!

>1 GeV
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Estimation of BG & Cosmic Diffuse Gamma (CDG)
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