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0000000000000 000000000000000000500000000
0000 (fr2dH000000000000O

dW(T)
dsdt

=1.4x10777'222 f n2dl [erg/cm?/s] (1.3.14)
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Neupert 0 [

D0000000 XD (1-8A)fluxDD0D0DDDO00000 luxO00O0O00D0DDOOO
O0D0D000D0000D0000 (Neupert 1968) 00000 XO luxO0OOODOOODOOO
XO R6-52keV)flux OO OOOOOODOOOOOOOO (Dennis & Zarro 1993)1

3
Fsxr(t) o fFHXR(t')dl', (1.3.15)

fo

d
d—tFSXR(t) o< Fuxr(D). (1.3.16)

U000Fsxr@O Fexr@ OO XOOO XOO luxOODOOOO0OOO0OO0OOO0OOOOO
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0 1.11: 1980/03/270 0000000000 (Dennis & Zarro 1993)
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000000000000 hardO0000O00D0OO0soft000000O0O0OO0OOOO0O
0000000 Soft-hard-soft (SHS) 0 0 OO OO0 OOOO (Parks & Winckler 1969; Kane &
Anderson 1970)0SHS OO OO 0OO00O0OOODOOOOOOOOOODOOOOOODOOOOO
0000000000 X0 fuxOOOOOoooooOooooooooooboooooao
O0000000D00D00D00(Grigis& Benz2004)0 OO O0OO0OOO0OODOOOOOOO
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00000 hard 0 O O Soft-hard-hard (SHH) OO OO OOOOOOOO O (Frost & Dennis
197HOSHSOSHHO O OO OOooOooooooooooooooooooooooooo
00000000 oOO00ooopDoOoooo0oooooooaon
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|
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|
o
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0.1
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IELERRL

Il 1
13112 13:16 13:20 13:24

godood 9-Nov-2002

0 1.12:0 X0 luxdOOOOODOO0ODO (Grigis & Benz 2004)

1.4.1 Soft-hard-soft (SHS)
O0000OdOoOoooOon (Zharkova & Gordovskyy 2006)

ooboooboboooooobooboobobooboobobooboobboooooDoo
uboboobooobboobooobbooboobbooboobobooboobbon
100keVOOOOODOOOOOOoooobobooboobobobobooobobobooDoo
gbooboboboboboboboboboboboboooboooooooooo
ugboboodoboboooobboobboooboobbooboboobooooboobobon
goboobboooboooboobboobboooboooobooobooobbon
gboboooooooooooboboboboboboboboooooooboubgn hard
ugboboobooobboobooobboobooobbooboobboobooobobon
UoobO0Ob0OsoftDOOg

0000000 (Grigis & Benz 2006)

gbboobuoobboobuoobbooboobbooboobbuooboaobg
ubooboobobooboobbobobooboobobobod Iacconon
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Ubooboooo0-0200000000000000Ih,ccO0D00D00DOOODODOO
UbobooboooboboobooboboonDbodboooinD IaeextdooooooOOano
U0D00000 IsccUbOOO0ODbOOO0OoODbOO0ObLbOoO0ObbOoO0obbOOoOobLbOOon
U00000bhadO00 0000000 IneccOOOD0DO0OO0OO0OODODODOODODO
Uboobsoftdbdbnonn

10'® T T L e T T T

10° -

10°

10°

Electron distribution (cmkeV™')

108

10°

1 10 100

gogooon Energy (keV)

O 1.13: Ipyccx O ODOOUOOOO (Grigis & Benz 2006)

1.4.2 Soft-hard-hard (SHH)

SHHOOOOOOOOOOooOoooooo SHSuobooobooooogoogooooo
gobooboboobobooboobbooobogosssuoooooobobo SHHOODOooooo
gbooooOoSHHOOOoODoooooogoboooooboboooooobooooobooboo
gboooooboboooboboobooooboboobob0ooo0DbOn hardO O
O000o00b0o0ooooOoSHHODOOODOOOODOOdO (Solar Energetic Particle,Sep)
UboobDoooob0obOobOnD (Kiplinger 199500000000 SHHODOOODO
Ubo0bD XOoO0ooooo SEpO0D00000O0OO0OoOoooOoSHHOOOOOD Xoooo
SEPO0000000000DO0DO0OD0ODbL0ODODbDODOD (Tripathi et al. 2013)0
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16 Flares observed by RHESSI and associated with Protons during 2003-2006
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U 1.14¢:SHHOUOOOO XOO SEPO00OO00ODOODOO (Tripathi et al. 2013)
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201000 00200500 02000000000 000OD0O0ODLOOOUODOOD XOOOOO
gbgbobobobobobobooboobobobobobobooooooooood
oboobooooooooooboboboobooooobuoboboobon Suzaku/WAM
OO00D00O0b0000000OO0OEndoetal. 2010)000000OO0ODODODODOODOO
gobooobolooboooogobogsseld Xoooboooooooooooboo XOo
oboogoooboobgbiokevbooooboobobooooobobooooo
gobbooobooobobooobooobbuooobooobbOoloobboOon
gbooobobobogo Xoboooobooooboboooooboooobooooooo
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(120 Instrument

21 XOOoooooooo

O0O0D00OMitsudaetal. 2007) D000 24 000000000000020050 700

gbobooboobo s Xoooboooomooboboooobos3goo
gooboooooon

e XUDODUOODOUODDOO (X-Ray Spectrometer; XRS, Kelley et al. 2007)
e X OO CCDUDOUO (X-ray Imaging Spectrometer, XIS, Koyama et al. 2007)

e 1 XOODOO (Hard X-ray Detector, HXD, Takahashi et al. 2007)

XRSOOOOOoOoOoOoOoooooooooobobooo0oooooboOoHXpuXIsd 0.2-600
kevOODOOOODOOOOOOOOO20150000000000000DOOO0ODOODOO
U0@mobooboooboobooolexXpgobooboooboobooooboo

UO0DO00bO00bO00ObOdd (Wideband All sky Monitor, WAM, Yamaoka et al. 2009) O [
dooOoooooooaad

ubooboooooooo

021:XO0000000000 (Mitsuda et al. 2007)
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22 00O0O0OO0OO0O0OO0O (Wide band All sky Monitor; WAM)
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023 000000000 (Yamaoka et al.
0 2.2: HXD-WAM 0O O O (Yamaoka et al.

2009)
2009)
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0 2.2: WAM O O 0O OO (Yamaoka et al. 2009)
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222 00OOO

WAM O O O0O0ODO (Transient data Proccessing Unit: TPU) D OO OO OO0OOOOOOO
0000000000000 D0DOO00000oo0oO0HXDOOODOOOoOoooooaao
0000ADODOODODODOOODOOODOOODOODOOO0ODOO0O0ODOOO0ODbOOOoDbOOoOon)Od
270 wWAMOUOUOOOOOODOOODOUOODOOODOOd 54 chd pulse height history (PH) O
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027 WAMOOOOOODO (Yamaoka et al. 2009)
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obooboooboboooboooobgo ¢=90c,0=90°00000000000O0O0
goo

2.3 Geostationary Operational Environment Satelite (GOES)

GOESO 19750000000 0000000000DbO00DbOO0DbObObO0ObO0OD
goboboboobobobobobobobobobooobooobooboooooooooo
OO0 GOES130GOES 140 GOES 150 3000000 3o1soonogoooi4000
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231 O0OO0OO0OO0OOO (Space Environment Monitor system; SEM)
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0@(-8A)0000000000000000000000000OO000 GOES class [
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[1 30 Observation and Analysis

31 wAMUO OOQOooooooo

20050 7000000000WAMOODOO000000O0ODOOO0 '003.10 2005
obobo2o400000000000000D0O20060002013 0000000000
gbobgobogobogoooo200sb000ob0bobobobooooooboboboonoog
gboogoooil1ooboogu200b0goooboobobobgoon204b0onoonoog
gbobobobooboobobooboobooooboooobooooobooboooooboooo
gbobooboad

O31:wAMOOOOOO0OO0O0oOoo0o
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total

X 9 4 0 0 0 0 5 5 9 1 33
M 18 4 7 0 0 11 54 65 35 19 213
C 26 18 2 1 3 16 72 71 76 20 302
B 2 12 3 0 0 5 3 6 4 0 35
Total 55 38 12 1 3 32 134 147 124 40 586

031o0ooo0ooooooooboboooo3ioooooooooooooobooogo
gboboboobooboobooooooboboooooboooooooobobo wAMOOO
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ooboooooboo?2005002011000 20140000000 (Solar maximum) DO 0000

32 OOogg

OO0OooobbObObDOOOFITS (Flexible Image Transport System) O 0 00 00 00O
(Teradaetal. 2005) 00 000 FITSOOOO0OO0OO0OOODOOOOOOOOOO0OOODOO
U00D00O00DoOoOFTSODO0ODOO First FITSFile(FFEH) OO0 DO OO00OODOOOO Second
FITSFile SFF) O OOOSFFOOOOUOODOOOOO0OOOOO freolODOOOOODDOO
Uoooobooooooobooobo0oboo0ooboOobboodD DARTSH Data ARchives
and Transmission SystemC] D D 000000000 200000000000

http:ffwww.astro.isas. jaxa.jp/suzaku/HXD-WAM/WAM-GRB/
2http.fwww.darts.isas.jaxa.jp/astro/suzaku/public listjpublic_seq.html
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U000 (Morigami 2009)0
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A(E) = KE™ (3.5.1)
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[1 4 Result and Discussion
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