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Sky Map of MeV Gamma rays
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P. L. Nolan+ (ApJ S, 2012)
» Wide-band detection
* Large Field of View
* High quality image
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Elecfron-Tr'acking Compton Camera (ETCC)
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Comparison with the usual Compton method

‘Elec’rr'on—Tmcking Compton ‘
(ETCC)

Using the electron tracks
complete direction wi’rhin

’ Simply overlay
%« High S/N
» No fakes

137Cs X 3@2m

074 MBg _ 0.85MBq il
i E

=

" 3.2 MBq

- - - - - - -
- [~ w - w o - [ ] o

‘Usual Compton Imaging ‘

Not using the electron ’rr'ac(kCOMPTEL)

only event circle within
ring form error region
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Electron tracks provide 4 times better S/N than usual Compton imaging !
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v’ SMILE-IT ETCC ~1cm? @ 300 keV (requirement>0.5 cm?)
v Experiment & Simulation (not including detector response)
ETCC obtains ~100 % of Compton events.

v We will upgrade to SMILE-ITI ETCC ~10 cm? (in 2016)
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Performance of 30-cube ETCC

® Large Field of View
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Experiments

Ability of polarization measuremem‘

Compton scattering 133Bq (1.7 MBq) w i |
in Paraffin (10x10x5 cm?) @ 356 keV S f < 320 keV
BN | B cod (B5cm) O
‘ | ‘ A N o)

\ R
170~260 keV = :C-S -
ETCC 3] S7-

2 s | |

Tl ars A+g><sm(zq>+C) (al ree)

150 =900 250 0" B0 100 T

Azimuth angle & [deg]

~ 90 deg. scattered gamma on Paraffin is . ,
J J 90" rotation

polarized ~ 40 % (calculated by simulation)

Signal : B6 =0.08 : 1 £, it 1 <320kev
o s
ETCC succeed to detect oot
the polarization modulation with low S/N. N
IS
£
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SMILE-II : detectable Crab nebula with 3 h at 40 km
SMILE-III : CF,4, 3 atm and 2-3 Radiation length 6SO  -> 10 times better sensitivity
Satellite : (B0 cm-cube, Xe 3 atm, 10 Rad. Len. LaBr;)X4 -> reach to 1 mCrab



Geant4 Simulation

Ability of polarization measurement

Modulation Curve

100% polarized

(geometry corrected)

Energy dependence
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SMILE®Dtopics

Cosmic Background Radiation
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137¢s X 3 @ 2m

SMILE®Dtopics

511keV map (INTEGRAL)

Galactic latitude

L. Bouchet+ (2010)
1 pixel =5° X5°
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y-ray burst due to Relativistic Electron Precipitation
in 1996 @Kiruna for SMILE-II

K.R.Lorentzen et al.,(2000)
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Rep-burst observation

Wide FoV imaging-> Direction, Position
Spectroscopy, Light Curve,

y-ray spectrum—>Depth of burst
& 0 -> L (Distance)

38 T :
S5ig = stqrt{ﬁi-ﬂll' —+—
S5ig = S/sqrt{5+28) —
29 A+ b
™ A
ERG
8 . K
: P :
3 - MeV-e 100keV-e direct-e
- -
= 18 v 1
e .-
5 o . Thunder
oy P Preliminary |
E 3
EEEENE IIIIIIIIIIIE IIIIIIIIIIIIIIIIIIIIIIIII
a
a 28 48 GA il 188
Elevation Angle [degl




	SMILE�　長時間気球による�　MeVガンマ線天文学の開拓
	スライド番号 2
	MeV Astronomy
	Electron-Tracking Compton Camera (ETCC)
	Comparison with the usual Compton method
	Effective area
	Performance of 30-cube ETCC
	Ability of polarization measurement 
	Detection sensitivity
	Ability of polarization measurement 
	ETCCによる鉄の847keV励起ガンマ線観測
	SMILEのtopics
	SMILEのtopics
	SMILEのtopics
	未発見天体探査
	スライド番号 16
	スライド番号 17
	海外での(長時間)気球の模索
	SGDとの比較

