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Electron Tracking Compton Camera(ETCC)
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10cm-cube u-TPC & ETCC
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- Improvement of Angular resolution
£50 . T
5§ | SMILE-I2006
~i | (Xe+GSO) i 4
=¥ . BES | AES | AEE  AXIX
20 Ar.TPC A RE
- R G SO S %5ﬂ|“'|§ -
E (ZgOD \) Py ’ u - (E‘I’HE)
5[ ArTPCS
+LaBr;
(2008)
4 2°@662keV(F

AX/X > Depth-of-interaction (DOI)

2E%DOI— > 3E @662keV.
SH[ZFL—5-5.8%—>4%T

2E LI T LA RE
1MeV->1.3E (COMPTEL :4.7J%)



eleCT|on single GSO trigger

First Balloon
Experiment (Smile-I)

fully contained electron
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Simulation of SMILE-II flight model

prototype
« Absorber: 36 6SO-PSAs
. 30cm | « Tracker gas: Ar latm
| I B y '
TPC
l Flight Model
I « Absorber: 216 6SO-PSAs
! » Tracker gas: CF,+Ar 1.5atm

' « Azimuthal Tracking of target

« New Reconstruction method
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Sensitivity of X-ray Burst Trigger

+ Diffuse X-ray BG:~10ph./cm-2s-'str-! s5keV 5

+ Ph,,, o< J(A: Detection Area) L . M
A(10%cm? >5kev)->10%counts s-1 in A f % red-shift dilation
-> 0.20Ph./cm=2s!at 8o { § h,~(1+2)(1+2)

v Ph.“m < hz "’(1"‘2)2 \\»ﬁme

z+1 o< (A)Y/4
If z; (Swift)~7 -> z;,,(Swiftx10)~12

consistent to Salvaterra et al. 2008



Imaging GRB Trigger in Sub-MeV

+ ETCC measure the each photon direction >100keV
+ Cosmic BG >100keV; ~8ph./10%s >100keV in 4°x4° @100cm?

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

T

BG Rejection (SMILE-I off-line) 210l
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+ Py, ~30 ph. >100keV in 4°x4° @~100cm? in 102 sec (80)
+ Point Accuracy for GRBs = <0.2° for 300y, 0.5° for 30y
+ With a wide field of view infra red or X-ray telescope (~0°.5)




Expected Flux >100keV for GRB@z~20

Expected Photon #(>100keV) for GRB @2=20 & E..,=10°? erg ->1000 ph.
Detection limit ~100ph. ->10%lerg @z=20 and 3str ->1 GRB@day
(Almost all GRBs in the universe would be detected !)
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GUNDAM ({= #F)
Gamma-ray burst for UNravelling Dark Ages Mission
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Relativistic electron Precipitation y-burst
WlTh EISCAT& ERG MeV electron & ion in Radiation belt

(a) Outer radiation belt

K.R.Lorentzen et al.,(2000)
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Figure 1. X-ray imager data taken during the l ativistic ele: to n precipitatio ent of August 20, 1996.
The X-ray count rate between 20 ai d lZOk \/ eraged over 1 s. The lO '70 modu 1 ation is most
clearly visible superposgd on the peak starting near 1543 UT.

ERGSatellite(Energization and Radiation in Geospace)

EISCAT(European Incoherent Scatter
Scientific Association) MeV-e 100keV-e
dirett-e

The ESFRI Roadmap Project EISCAT_3D Thunder‘

(ESFRI= European Strategy Forum for Reserch Infrastructures)

E. Turunen
EISCAT Scientific Associatior
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Significance [signal

Northern Polar Long Flight
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Pcur' creation
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Other Astrophysics in Pair mode

+ Except usual Compton Camera objects

+ Good & High Statistical Images for 50-100MeV
AB <<0.5°

+ Cosmic-ray origin (Proton identification from
Spectrum; 10-100MeV)
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Simulation Study

Ei= 10MeV

1 ]
-4

4 .
Ei= 40MeV o
38/ v - - -Ei=20MeV |2
OE i " s
2
0

o R S R TS 10 2 16 20
Opening Ang. of e (degree)

Opening Ang. of e-(de

40
Opening Ang. of e+(deg.)

80 | Ei= 20MeV !r Angular resolution determined by
multiple scatterings of e+e- and
their opening angle.

4

Low density material and fine
Tracking are necessary for <100MeV
gamma rays.

40 |

difference between incident and
reconstructed direction (deg.)

n

o

40 60 80 um
Opening angle (deg.)

Q=
o

0 20



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 '

4gcm cube camra with long duration observation

% Galactic survy
1 % Test of Gamma-Ray Burst Detection

50cm or 1m cube camera with satellite
% All sky survey, detection of highest-z GRB



