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Observation for the celestial sub—MeV and MeV gamma rays
by Electron Tracking Compton Camera
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Yoko Okada, Hironobu Nishimura, Kaori Hattori, Kazuki Ueno

Abstract:We developed the Electron Tracking Compton Camera (ETCC) with reconstructing the 3—-D
tracks of the recoil electron in Compton process for both sub-MeV and MeV gamma rays. By measuring
both the directions and energies of a scattered gamma ray and a recoil electron, the direction of the inci-
dent gamma ray is determined for each individual photon. Also, a residual measured angle between the
recoil electron and scattered gamma ray is powerful for the kinematical background—rejection. In order
to test the performance of the ETCC for the observation of celestial sub—-MeV gamma rays by the bal-
loon—borne experiment, we have constructed the ETCC consisting of the 10 cm cubic Time Projection
Chamber (.« =TPC) for 3-D electron tracking and the 6x6x13 mm® GSO crystal pixel arrays surround-
ing the p —TPC for detecting scattered gamma rays, and also made the balloon—borne instrument to op-
erate the ETCC. This instrument was launched on 1st September, 2006 from Sanriku Balloon Center,

and flown during 7 hours. We obtained about 4 hours observation time at the altitude of 32~35 km.

Keywords ; MeV Gamma-ray Astronomy, Compton Gamma-ray Camera, Micro pixel Gas Chamber
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1. Bm

IAE, GeV B LU TeV 7 ¥ R AR 7 a0k 2 381V F, 10mCrab LN & 7213 W] % D R EE DS R B4R T
BENnLH)ELTwDE, Lo L, 1~30MeV DFIFIE COMPTEL I & % @Il A CHBFHIS & b 1M7L Lz A
AL Sub-MeV #HIH (0.1~ 1 MeV) TREERFAZDDOPITbIR TRV, ZOFHBIIL  OREHD S D
SR SN LD S, EHMBERAIERZZ30EE L s R S TwZwvy, T1Ud sub-MeV, MeV FIHIZH
MeWETFEPHE SN TV RNEOTH ), FHYHTIEL 2 WREHERTH L. LirL, 2oL
F—HE, BOTLEE, 77 v 7 k=), AGN ORGH#FE, FIEIS 54 2% EFH W » S FHm I £ 72
W5 ERELRMENRL VHEIBTH Y, GeVHB TR SN TS, F270M L D% { OREKD 5 O Ih 25 &
N5, EEEE sub-MeV 35 X U"MeV 7 > Vil & 39 51218, KIZAKRA THL T ¥ <8O I DB EE DK
FECHEWRETHOMERERNOE A A=V YV FRBIZL DEREEVPLETH L. Kald, LTITERS
£ 7%0.1~20MeV & <D 3 ¥ 7 b VLS £ 2 BELE T OREF & 3 KOUHE T & 2808 9 2 7 BT
v <# 75 2 F (Electron Tracking Compton Camera : ETCC) % BZ L, FRAICITHETZICHEE L0, 1~20MeV FHIK
T COMPTEL @107 ® 1 (10mCrab) DEE TERFEAZITV oWV EZZ TWAH. A%ERIL, ZoOFEED 7O b
¥4 T2 HNT, 6 REHAEEE OKIRBUN 247V, I > O HlE & FHMOEENOZENE B & 0%
EOVERERH 2179 & 12, BB PoRBEREE 70 by 4 7o50f L Lok 2 fFo%E) ©H
W7z R SERBUINC X % sub-MeV, MeV 7~ ~#BLAIOFH B K O BT — & TG 2 HIR 3. AL, Sub-
MeV gamma-ray Imaging Loaded—on—balloon Experiment DL F- % LD, SMILE & § 5.
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T, AT ORISR TE 1 4 XY MEICRETE BRI OBBIIEI Lz, CoBmtgiznNy 275
Y FBRERISEVOIC, HEkE ) EEREYERTE L. PFRITHEEE T T2, MIHEBICAS LT v~
MBay T UEREL L 2B O KEKE T O 3 RILH A E AV F — & % T 5 10cm f Time  Projection  Chamber
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D, 30cm f 71 A T2 X BAFKFEERZAT ) WIS, KENOFHBELEEDO BRI EOBREHE OWE & FHiL
BT o < OME, kI EOSIKEREE T COMEREE 2 HRLLE S L L L7z, 20720, Eizho
/NEIOcm f4 71 A T % N— RN L72/NEV V<ol A T & G 7o RERER & PSR AT, FHMB L O
BHLEL - K& ¥ VMO MERGENB L OXEREBE T CORBOBMEFENE 4T ) itz Y 32—
v a v T3, ®E35km, 6FFHEOBUT, FHAILH - KAV > <#tid, 0.1~1.0MeV IZBWT, #2007 + b
YOI TR I N,
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