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Background of COMPTEL
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Electron Tracking Compton Camera (ETCC)
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lOcm cube pu-TPC & ETCC

shamber (TPC)
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Improvement of Angular resolution
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Ar+GS0(Ce) => Ar + LaBr(Ce) (Preliminary)

3.8° @854keV(FWHM)

6.2° => 42°@662keV(FWHM)
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First Balloon

s -Event Selection ... ceo e
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Sub-MeV gamma-ray Imaging Loaded-on-
balloon Experiment (SMILE) Roadmap

10cm cube camera @ Japan (Sep. 15t 2006)

* Observation of diffuse cosmic/atmospheric y
~400 photons during 3 hours (100 keV~1MeV)

30cm cube camera with Domestic balloon { @Kiruna
® Observation of Crab/Crg X-1+ REP-y l

\
40cm cube camra with long duration observation
l % Galactic survy & Gamma-Ray Burst Detection

50cm or 1m cube camera with satellite

% All sky survey, detection of highest-z GRB



SMILE-IT project

>Frist: Observation of sub-MeV gamma from Crab or CygX-1 with >5¢

for 3hours @ Japan 2012 -> 12hour@Kiruna (2012)
»Second: With long flight, Galactic Survey, & GRB new trigger test

Required Sensitivity: >10x SMILE-TI (frist), > 20x(Second)
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GRBs detected by Swift
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Sensitivity of X-ray Burst Trigger

+ Diffuse X-ray BG:~10ph./cm—2s-str! >bkeV
+ Ph,,, o J(A: Detection Area)

Z
A(10%cm? >Bkev)->10%counts s-1 in A R RN
SO / red-sni rarion
-> 0.20Ph./cm=s at 8o 5
e (12142
~
1/4 > :
z+1 o< (A) =~ ,time
If z;(Swift)~7 -> z;;. (Swiftx10)~12
Salvaterra et al. 2008
Instrument Band Ficld of view Piim Zmax GRBs per year
(keV) (sr) (photon s~ cm™2) atz =26 atz =z 10
Swift 15-150 |4 04 63-75 .34 0.00-0.1
0.25 7.0-8.3 2-7 0.16-0.25
0.1 71.5-99 3-16 0.3-09
INTEGRAL/IBIS 20-200 0.1 02 3852 0.1-0.5 <0.01
GIASTIGBM (on-board) 50-300 9 07 6.2-63 1.2-1.5 <0.1
GIASTIGBM (ground) 047 6869 18-24 0.05-0.12
SVOM 4-50 2 10 6.1-74 2-4 0.1-0.13
EDGE 8-200 25 06 6.9-8 26 0.18-0.23

EXIST 10-600 5 0.16 9.7-113 11-56 09-28




New Trigger Strategy

+ B.G.X—>peak Trigger; senitivity oc (1+2)2 CELES GREATREBIZEIL)
+ B.G./h—>Integrated Trigger; sensitivity < (1+z) GEAETRAS,)

Imaging ability for each photon
Even 10° resolution ->1/100 B.G. of 1 str Detector
->Imaging Trigger photon by photon in ETCC
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I'maging GRB Trigger in Sub-MeV

+ ETCC measure the each photon direction >100keV , and
accumulates in 2°x2° grid on the sky duringl10, 102, 103s
+ Diffuse Cosmic BG >100keV; ~0.2cm=2s’istr,
Then -> ~80ph./103s >100keV in 4°x4° @100cm?

+ BG; several 10 x of Diffuse y but rejected by Kinematical cut

BG Rejection (SMILE-I off-line)
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Several y Mapping in Lab.

v Pp. ~30 ph. >100keV in 4°x4° @100cm? in 102 sec (8c)
+ Point Accuracy for GRBs  <0.2° for 300y, 0.5° for 30y



Expected Flux >100keV for GRB@z~20

Fluence(>100keV)-> #of Photon >100keV (>MeV) Position Accuracy.
10-°erg/cm?s  ~103 photon ( severalx102 photon) <0.1°
10-7erg/cm?s ~ 102 photon ( severalx10 photon) <0.3°
10-8 erg/cm?s ~10 photon ( several ) ~10

Expected Photon $(>100keV) for GRB @z=20 & E,.,=10%2 erg ->1000 ph.
Detection limit ~100ph. ->10%erg @z=20 and 3str ->1 GRB@day
(FEHORFADIZIZLTOGRBLEAIATRE)

*Fluence(100keV-10MeV) ~ 10xFluence(5-50keV) for typical GRB

Eiso Expected vy

(10%2erg) | (>100keV)
090423A 20 36+/-7 (26 +/-0.2)x 10-7 4 0.3+/-0.1 89 2.6x103
080913 20 48 (+83,-18) (21+/-0.2)x10-7 0.2+/-0.1 7 2 x103
050904 20 152 (+116,-52)1?  (1.7+/-0.1)x10-64  0.1+-01A |38 1.7x10*
060927 20 23 (+8,-3) (0.3+/-0.1) x 10-6 /1 0.3+/-0.1 3x103
0605108 20 27+/-17 (1.2 +/-0.1) x 10-6 /1 0.1+-01 A |20 1.2x104
060223A 20  18(+26,-3) (1.7 +/-0.1) x 10-7 1 0.1+/-0.1 A 3 1.7x103
060206 20 18+/-5 (20+/-0.1)x 10-7 /1 0.2+/-0.1 5 2 x103

using Dr. Yonetokus' table



Satellite ETCC Detector

Double Scintillator
(laBr3+BGO?)

Requirements

Detection Area ~100cm? from 0.1-100MeV
Angular Res. ~4° - ~0.3°<0.1-100MeV

-> Position Resolution 0.2° for 100 photons

Satellite ETCC= 2

ETCC with Double Scintillators for e+e-
+ ~ 1x1x0.5m3 Detection Volume

+ Effective Area ~100cm? .
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Other Astrophysics in Pair mode

+ Except usual Compton Camera objects
+ Good & High Statistical Images for 50-100MeV
AB <05

+ Cosmic-ray origin (Proton identification from
Spectrum; 10-100MeV)
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y-ray burst due to Relativistic Electron Precipitation
(REP: #ExI eI EFET) in 1996 @Kiruna
K.R.Lorentzen et al.,(2000)
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FEH(SR)

+ BEIETCC, SMILE-ITI 2012 @ Kiruna THEK~,
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