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SMILE Observations for Solar and Terrestrial

science
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Difficulty of MeV gamma-ray Observation

2 Main reasons of Difficulty
If no BG, severalx10cm? => a few mCrab@10¢%sec
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Electron Trackmg CompTon Camera (ETCC) in SMILE-II

gamma-ray

H R RB# 25 D FI PR
— RBETFREE TR F—
T 4 JLH— SR RAE/dX+ o £ +SPD

3D0H LLEHE
S UFU—5— REAT TRAE

3ONEFHLVEEECHELMER! |
¢ SPDTOIEAMRE (EEHE)
* RyH 55y FOBHERE

> dE/dx (HIFEER), o 5 GEENS)

GSO//:H/ ’51 7&4

(SPD ~180° ) Angular Resolution Measure

et ° *

1 event 3 events ) 10 events SOevents ¢ §25; 5.3 FWHM
Usual ‘ 25 | @ 662 keV
% i LaBrj(simulation)
g f @SO(simulation)

2?31335&350 T

: SMILE-II 30cn
A | B
" (ouMBq) —-{0.85MBq), iy r -
: 0 5. .
‘I ‘,' / o~ \ o -
R f . v ] - 2 r
ao | 1 ’_’.-—'—._
o1 [N
)

0 100 200 300 400 500 600 700 800
Energy [keV]




Performance of 30cm ETCC.
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Imaging Observation of REP in Antarctic
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SMILE-IIT Solar Observation
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Gammas from Solar micro Flare

Sub MeV region (continuum
+ Detection of accumulation of y from micro FERMI
flares by imaging Far T kiy
+ SMILE-II 1cm2@300keV 1day flight
4hrs observation
+ B6 y 0.025y/sec@5 ° diameter
4hrs observation -> 250y BG.
Signal 80 y (50) |
A-class flare (1023-?%erg)
80y@10% 1cm? = several x 1023erg/10%s
B DA-class (10%%erg) TSR ! KEDED
HaAV TR hBD gamma
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Quiet Solar emission: Inverse Compton scattering
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Line gammas from Atmosphere

Gerald et al, J. of Geo. Res. (2001)

SMM observation Atmospheric gammas in Solar events and Quiescent season

» Cosmic ray in quiescent
» Solar energetic particle (ion)

in Solar events
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Line gammas from Atmosphere
R. J. Murphy et al, J. of Geo. Res. (2011)

Atmospheric neutron (1-100MeV)
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Summary

€ SMILE have revealed both of efficient BG rejection
ability (3 times significance enhance) and high contrast
imaging (>5 times) using electron direction

€ SMILE-II+ (4 cm? effective area), one day balloon flight in
USA in 2016 for the observation of Crab/Cyg X-1 + Solar

(Expectation), Now on stand by
Next SMILE-III around the polar region (1 month obs. Time)

® Good spectroscopies for Solar flare, Quiet Sun, and
Atmosphere

€ Good imaging and time resolution for REP y and SEP
heutron



Feature of SMILE for REP bursts

€ Wide FoV (>3 sr, about 300 km radius), large Area (>10cm?) and
Imaging: suitable for REP bursts monitoring

= ~10REP events / 1 day
€ Measurements of temporal, spatial & spectral features of REP
€ Detecting Proton precipitation (> 10 MeV) by secondary neutrons
and line gamma-rays from atmosphere
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