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Observation of Solar Neutrons
by The Very Sensitive Cosmic
Ray Detector
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To complete the data acquisition system of a new
project: Super Solar Neutron Telescope. STELab is
preparing a new type of solar neutron telescope with
10 times more sensitivity than the current one. Some
large solar flares are expected to occur during solar
cycle 24 while we are preparing for the new detector.
This new detector will be set up at Mount Sierra Ne-
gra in Mexico at 4600 m a.s.]. The combination of
its geomagnetic cut-off rigidity and high altitude per-
mit us to detect and investigate solar flare particles,
in particular neutrons. The number of solar neutrons
detected so far is about 10, so we expect to learn more
about the mechanism of particle acceleration.
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[2] Watanabe, K., et. al., 2007, Advances in Space
Research, 39, 1462

[3] Matsubara, Y., et. al.; 2007, 30th International
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The Interaction of Supernovae

with Circumstellar Matters:
00 | UV-Bright Type IIP Super-
06b | novae
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Some red supergiants (RSGs) are suggested to have

very high mass-loss rates due to the dynamical insta-
bilities caused by the partial ionizations of hydrogen
(Yoon & Cantiello 2010). The mass-loss rates caused
by this instability can potentially make the mass-loss
rates of RSGs as high as 1072 Mgyr~!. Due to this
mass-loss, a SN can occur in a very dense circum-
steller matter (CSM) and the ejecta of the SN would
collide to the dense CSM. Because of this collision, the
kinetic energy of the ejecta is converted to the thermal
energy and, eventually, radiation energy. Thus, such
SNe would be very bright during the epochs when the
ejecta is interacting with the dense CSM.

By performing one dimensional multi-color radia-
tion hydrodynamical calculations, we investigate the
effects of the collision to the dense CSM on LCs of
SNe and how dense the CSM should be in order to
affect the LC. We also compare our models with the
UV-bright Type IIP SN 2009kf discovered by PAN-
STARRS 1 and observed by GALEX (Botticella et al.
2010).

gdooobooboobbooobn
OO |ooobooogd
O7b| OO OOOOOOO M2O

80 20 14:54 AOO

cooooooboooobooooobooooobooooo
obooo-oooocboobooboooboobooon
gbobooobooooooocoobOocOoOooocOoooo
goboooboooooooooboocooooOooono
oobooooooooooooboooooOoooDo
goboooooooooboooboooobobooooDo
gboboooboooooooooboooooboooooo
gobooobooooooocooboocOooobooooono
gobooooooooooooboOoooooooo
goboooboooooooooobooooooooon
000 ShenD Lattimer 00 000000000000
0000000000000000 100000004

coOoooooboooobooocboOooobooooaon
gboboobooOoocoboobooooooooooooon
goboooboooooooooboooooooooon
goboooooooooooobooooboooooDo
0000000000000 0000Shen EOSOOO
ooboooooooooooo

gdboooooboooooooon
Oo | ooobooooooon
08¢ | OO OOOOOOO M1O
000000 (0oo0)

000000000000000000 56Ni056Ni0
4Ti0000000000o00oopUOOOODO
goboooooboooboooooboboooobooon
ooboooboooooooooboooobooooono
gbobooobooooooocoOobOoOooooOoooo
gobooobooooooooobocOooobooooono
goboooooooooooobooooooooDo
goooooooboooboooboobOoooooon
goboooooboooooo




00000bOO00ooOoobooon
oo | Iad0000O
09¢ | OO ODOOOOOO D1O
000000 (0ooO)

000000000000000000000000
0000000000000000000000000
0 (~14My)000000000000000000
02a00000000000000la000000
0000000000D00000000000000
00000 2000000000000000000
000000000 40 (SN 2003fg0 SN 2006gz0 SN
2007if0 SN 2009d¢) 00D 000000000000
00000000000000 (Ni)0oooooo
00000000000 00000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000

oooodoooooodgoon
o0l 000000000
10c| OO 0DODODOO M1O
000000 (0oDo0)

obobooooooobooboboboboooooo
gboooooobooboboboooooooogoo
gobooooobobobooobobboooogobboo
gobooboobbobobooboobbooboo
gobooboobbobbooboobbooboo
gboooooooobobobooboooooogooo
gboooooobooboboboooooooogoo
gbooooooboboboboooooooogoDo
OO0 WebOOOODOOOOOOOOODODODOOOOOOO
gobooboobbobbooboobbooboo
000o0o0oooo(vO)oooooooooooooo
0000000000Do0DO0DOODo0OO (Doooo
00 Japanese Virtual Observatory(JVO) DO OO O
00)o

gobogbbooboobbooboooboon
goboobobobbboooobobobobbbboooogoa
gbooooooboobobobooboooooogooo
gooobobboooooooooobbbooogo
gobooooboboobooobobboboboooobboo
IRAF (Image Reduction and Analysis Facility) 00 O
gobooboobbobobooboobbooboo
gboooooooobobobooboooooogooo
gboooooobooboboboooooooogoo
gbooooooboboboboooooooogobo
goooboooooboobobooobboooobboo
gobooboobbobbooboobbooboo
gbooooooooboboboboooogoogooo
gboooooooboobobobooboooooogooo
gboooooobobobobooooooogoo
O00O000O00o0DO00o0obOOoOooDbooog 2009

011060 (UT)ODODOOODOODODODDOODODODOD
OO0 200kr000000000ODOO0ODOCODO

00 XOO0O0oo MAXIOOOO
ool 0d0d0oooooooodn
llc | 00D 0ODOOOO MIO
000000 (0O0O00)

20080 10 900NASAOODODOOOOOO Swift
gboboooboooooooooboocOooobooOooono
0XOO0OO0O0oOOooooXRO 0801090 O OOOOOO
gobooooooooobooobooooboobooooDo
gboboooboooooooooboooooboooooo
0000000ooooooooooooooooD Xo
00000000 efolding time00O0O0O0O0OO0O0OOO
goboooooooboooooboooooa

oooboooobooobooooobooooobooooo
O00o0oo0o0ooooOoOooooOooooIssooon
00000000 XOooooooMAXIDOOOOOO
MAXIO 20090 800O0O0O0OO0OOOOISSOOOO
ooooo0o0o0o0o0oooooooooooO0 Xooo
0000000000 O0O0O0OXRO 0801090000
00000000000000000000OMAXIOO
obobooobooooooooobooooboooooo
gobooobooooooooobOocOoooocOooono
gobooobooooooooobocooobooooono
ooboooooooooooobooooooooDo
0000000000000 0000000 MAXIO
gboboooboooooooooboooooboooooo
gobooobooooooocoobOocOoooboocooono
goboooboooobooooooboogoo

goboogboboooboooon
OO | oooboboboooooboobooan
12b| 00 D0OODOOOOO D20

80 20 16:30 AODO

ooooo0oOooboOoobOoOoobogobpoooo
goboOooooOoOooooOoOobDoOooobooboOoooDo
oopboOooooOoooooooboOooooOoooDo
00oooo AdLIGOO0O0OO0OO0OOoOooooooogd
00boo00o0oo0o0oooooooooooooooo
gooo00oOoooOooooOoobooOoooooooo
go0oooOoOooboOoobOooboobOoooooo
goboOooooOoOooooOoobDoOoOoDooOoooDo
ooboOooooOooooooobooOoooooooDo
00o0odo0oooooooooDoooDoooooon
goboOo00ooo0oOoooooooboooOoooOoooo
goboOo0ooooOooooooboOoooboooooDo
oobOoOooooOoOooooOoOobDoOoOoDooOoooDo
oooooooobooboooobooooo01oOoO
00dl0MeVOOOODOOOOODOOOOOOOODO
0obDo00oooooooooooooooooooo
gobOoO00ooOo0oOoOoooOoOoboOooooOoooDo
goboOooooOoOooooOoOobDoOoOoobooOoooDo
ooboOooooOoooooOoOoDoOoOoDooOoooDo
0000000 piecewise polytrope 00000 OO0
00Do00o0oo0o0ooooooooooooooo
goboo00ooooOooooOoOooooooooooo
goboOoooOoOoOooooOoOoDoOoooooooDo




gobooboobbobobooboobobooboo
gobooboobbobobooboobbooboo
0/0000000000000000DO0D00O0O0O0
gboooooooobobobooboooooogooo
gboooooobooboboboooooooogoo
gbooooooboboboboooooooogobo
goboobogoo

[1] Kyutoku, K., Shibata, M. & Taniguchi, K., 2010,
PRD, submitted

goobogoboboooboogon
oOo| ogd
13b| 0 OODOOOO M1O

80 20 16:33 AQOO

000000 GRBOOODOOOOODOOOOUODOO
0000000000 000000 GRBO jet0OO
oooboooooooooobooooobooboooobboooo
cooboooobooooooooooooooboboooo
cbOoooOoobOoobOoooOooobooooboooo
coooboboooobooooooooooOooOooobooooon
coobooooboooooooooooooobooooo
ooo

gogoobboooooooobn
gOo|gaoo
14b| OO0 D0OO0OOOO M2O

80 20 16:36 ADOO

god0ooo0oooooooooooobooooo
O000oo0oooooooooooooooooonOon
gdo0oo0oooooooooboooooouooon
gdooooooooooboobooboooouooon
0o0000obo0o0oobo0oooooooboooooo
Ood0ooboooobooooooooboooooo
0oddoobodooobooooouooooboooooo
O0o0oooooooooooooboooouoooon
gdooooooooooboobooboooouooon
Oo00o0oobooooboooooooooboooooo
od0ooo0odboooooo0oboooooooboooo
0o

O0o0o0ooooooooooooooooooo
gdooooooooooboobooboooouooon
gdooooooooooboobooboooouooon
Oo00o0oobooooboooooooooboooooo
Oo0oooobooooooooon

[1] Kiuchi, K., Sekiguchi, Y., Shibata, M. &
Taniguchi, K., 2009, PRL, 104, 141101

O0O000Oooo0oO0 WAMDOOODO
00| 00 GRB090709A 00000
15b| OO0 000000 D10

80 20 16:39 AOO
GRB090709A 0 20090 70 90 (UT)OOOOO
“ 00000000 (GRB) Dooooo“ GRB” O
00o00ooooooooooooood WAMO Wide-
band All-sky Monitor(d 00O 50keV-5MeV O 00O

goooooboobooobobooboobbooobg

“ GRB’0000000 810 (T90) O CWAM/Suzakull

BAT/Swiftd Konus/WindOSPI-ACS/INTEGRAL [
0000000000000000000000000
000D0800000D000000D000O0DDOO
000000000 Swift/BATOODOODO0OOO0
00000000000000000000 “ GRB?
0000000000000000000000000
00000000000 WAM/Suzakud BAT/SwiftO
Konus/Wind3 000 000000000000000
00000000000 0000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000

[1] de Luca, A., et al., 2010, MNRAS, 402, 1870
[2] Cenko, S. B., et al., 2009, arXiv:0911.3150

0000000000000000
OOl 000o0oooo
l6c| OO OOOOOO D3O

gooooo ([II]I:ID)

0000000000000 0O0Olong GRBOOO
oobooooooooooooboooooOoooDo
O0000D0O0O00o0D0OO0O00O0long GRBOOOODO
00000OO00O0ooOooOoo (CesN)yonoooooo
goboooboooooooooboooooboooooo
00000 long GRBOOOOOOOOOOOOOO
goooon

00000000000 long GRBOODOOOOO
obooooobooooooooobooooboooooDo
00000 long GRBOOOOOOOODOOOOIlong
GRBUOOOOOOOOOOOOO CCSNOOOOO
UvioooOooooooooodUdlong GRBOOOOO
LyaOOOOOOOOOODOOOOOOOOOOO]long
GRBOOODOOOOODODOOOOODOOOOOOOO
gbobooooboooooooooboooooboooooo
ooooo0o0ooO0oO0o0oo0O0o0oo0OoO00b0z< 05000
00000 GRBOOOOOOOOOOOO UVOO
OLyaoOOOODOOOOOOOOOODOOOOOO
ooo

cbOooooobooooooboobooobooooo
000000 z010000000000000000
ooooooooooo vvooooooooooo
0000000000 oOoO0o000o0o GRBOOOO
CCSNOOOUODOOUOODOOOO0OoOOOOlong GRB
bobooooooooooooboooobooooono
oobooooood

gdbooobooboobooon
oo 0o
17a| 00 ODO0O0OODOOOOOO M1O

80 20 16:45 AOO
oooooooobooooboobo 200000000
oooo20000000000000O00C0C0O000
ooooo0o0o 1eo0ooooooooooooooo
goboooooobooobooobooobobooooon
gobooobooooooooobooooooooon
loooooooooboboooooobboOooooooo




0000000000 SWIFTODOOOoooooDoo
gdo0oo0oooooooooboooooouooon
000000D0000b000 Xooooooooaoao
O000000000000o0ooo0oooooDooooon
0o00D00O0oD 1000 00oooDoooooood
O0000od0ooooooooooogoooooon
od0dooooooooooooboooooooooo
gdooooooooooboobooboooouooon
oooooooo

000000 00oo0o0o0O0ooooooooooo
WROODODOODOOODODODODODODODOODODOOOO
Oo00o0o0o0oo0oooooooooooooooooo
gdoooooooooooooooooooon
0000000000000 V.Barkov S.Komissarov
2010MNRAS.401.1644BO0 00000000

MAXIOOODOOOO
00 0oooooo M1o
8§0 20 17:00 AOO

00 XO00O0O0OO MAXIODOUOOO 7000000
0000000000000 000000000MAXI
0000000000000 XOoooooooooo
coobooooboooooooooooooobooooo
000000000 XOooooooy ooooooo
cbOooboooboooboobooooboooooooboo
O0oXOOOoOoooooooooooopoooopoooo
O00000oOoMAXIOOOOOOOOOOOOOO
0000000000000 0 Xoooooooooo
0000000000000 MAXIOODOOOOO
ooooboooobooooooooooobooobboooo
00 XO0OOooooooooooooooooooo
cooobobooobooooooOoooooOooooobooboOooon
0000000 NovaSearch 00O O0DOO0O0O0OOOODO
NovaSearch 0 000000000000 DOOOO XO
ooooboooooooobobooooooogoon
ooobooooobooooooooooobooooboboooo
ooooOs0000000000000000C0O00O
cooobooooobooooooOoooooOooOooobooboooo
000 AlertSystem 00 0000000000000
00 AlertSystem 00000000000 ODOODO
ooobooooobooooooooooobooooboboooo
cooboooobooooooooooooooboboooo
cooobooooobooooooOoooooOooOooobooboooo
ooo0o0o0oooooooooooooDooo0D XOo
OO0y DOOOOOOOOOOD20100 50000
ATel0 26 00GCNO 900000000000 OO
O00OMAXIOOOOOOUOOOOOOOOOOoOoOo
cooobooooobooooooooooOooooobooboooon
cooobooooooooooo

ogd
18a

00 XOODOOO MAXIOOO

X 0000000 1A 053542620
192 000 booooooog M1o
$0 201715 ADD

00 XOOOoo MAXIOOOOOOOooooo
(ISS) 0000 OD0DO0OO0O0OO0LD0ODUOOOODOO
00000020090 800000000000000C

000000000000 (GSC)O MAXIDOOODO
oo0o02-30keVOOODOOOODOOOODOOOOOO
ooooooGaScoooooooooooooooo
gobooobooooooocooboocOooobooooono
oo0o0o00O0000O0O0000000 1.5° x 160° O
00000o0oo0oOooooIsSSsoooooooo
092000000000000X000000000
gobooooo

MAXIOOOOOOOOOOOoOoOoooooooo
0OBel XOOOOOOOOOOOOOO BeOOOO
ooboooooooooooooobooOoooOon 30
ooo 3000000000000 00000Bed d
gbobooooooooooooobooooboooooDo
0000000000000 O0o0o0oOoOMAXIOOO
0000000 BeO XOOOOOOOOOOOOOO
goboooboooooooooboocOooooooono
goboooooooooooobooooooooDo
oooo

1A 05354262 0000 BeO XOOOODOOO
0o0o0ooooooooooono 10340000000
111 000001A 0535+262 00000 1987 O 10
0020050 500 1Crab00O00O0O0OODOOOODO
O00D0O0O0OMAXI/GSCOO 20090 1200000
1l6Crab0 000000000 DOODOODOODOO
O0OMAXI/GSCOOOOOODODOOOODODUOODO
ooobo200000000000000000000
gobooooooooooooboooooooooo
00000000000 00000 1A 0535426200
gobooooboooooo

MAXI 000000 Be/X-ray
00| BinaryOLS 'V +44 17000
200 | OO0 OOO0OOOOOO0O M20O

80 20 17:30 AOO

Be/X-ray Binary 00000000000 DOO0OO
XOO0DOoOooooooD BeOOOoOOoOOoOOO BOOO
gobdddddoooooooooooobobooboon
pgooddddoooooooooooobooboooboon
BeOOOOODOOODODODOOODODDOODOODOO
godoboooboobooobobooboobobooodg
gdboooobooboobobooboobobooobg
000Be/X-ray Binary 00000000000 0ODO
XOOooooooooooooooooooooooao
gooddoooooooa

O00O000O00U0ooOo XOOoooo MAXI
O Monitor of All-sky X-ray ImageOO0 00000000
000000000000000 mCrab/weekD OO
0 Be/X-ray Binary 000000 XOOOOOOODO
g ooooobobooboobooo
oooooLSv+4 170000o0o0ooooooon
0O XO0000O00O Swift 0 RXTEDO Rossi X-ray Timing
Explorer0 00000000000 O0ODOO

LSV +44 170000 1998 000000000
goooooooooooooobbbbbooboon
O persistentd Be/X-ray Binary 0000000000
goobobooooobobuobuooboobobooo
MAXIOOOOOOOOOOOODOoOOOoOOooooo
00oooooooLsSvV+44 170000000000
pgodddddooooooooooooboboobooo
gbboooobbooobbooobbooobobo




000000000000 0D00 Be/X-ray Binary O
gobooboobbobobooboobbooboo
gobooboooo

[1] Reig, P. & Roche, P., 1999, MNRAS, 306, 100

00000000 Supergiant Fast
00 | X-ray Transient 00 0O

2la | OO ODOOOOO M10O

80 20 1745 AOO

000000000000OBOOODO0OO0O0O0O0D0
0 0 OHMXB(High Mass X-ray Binary) 0 000 00 O
O0000000000000HMXBOOOOOOO
O0000000000021000000 INTEGRAL
0000000000 S500000000000000
0000000000000 000OSEFXT(Supergiant
Fast X-ray Transient) 0 0000000000000
200000 SFXTOOOODDODOODOOOODOOO
O00000000000000000SFXTOO0O
O00000005000000000000000
0000000000000000000000000
SFXTOOODOOODODOO0O000D00 (~ 102 G)
O00000000000000000000OQo
0000000 Eddington 0000 % 000000
OOSFXTOOODOOOOOODOOODOOO0D0O000O0
00000000000 00000000000000
0000000000000000000000000
O000000000000000000000000
O00DDO0OO00 10¥ Go0o0o0o00o0ooooooon
00000 Alfven 0000000000000 DOOO
0000D000D00000000000000
0000000000007000 SFEXTOODOODOO
000000 INTEGRALODOOOOOOOOOOO
000000000000000000010keV OO
0000000000000 00SFXTOOOOOOO
O00D00000000000 SFXTOOOOOOO
0000000000 IGRJ16195-4945 000000
00000000 CCDOODOOOO0O0OO0OODOO1
040 keVOOOOOOOOOOODOOODODODDODODO
000020000 500000000000

[1] Morris, D. C., et al., 2009, AplJ, 699, 892

00000000 low-mass x-ray

binary Aql X-1 0000 /000
gf 00000
Al Do ooDooooOo Mo
8020 1800 AOO

Low-Mass X-ray Binary(LMXB) OOOOOOOO
0000000000 (<1Me)O0ODO0OODO0O0OOOO
gobooboobbobobooboobobooboo
0000000000 O0O0oo19e0oon Xooo
gobooboobbobobooboobbooboo
0000000000000O0<10°GoO0O0O000
good

LMXBUOOODOOODOODOO (BEHB)ODODOODO
gooboooooboooboboooobobooooboboo
OO000d0ooOoO00oooOooboooooXoooooo
OO00D0O0O0O0OO0OBHBOOOO LMXBOOOOOO

goboooooooooooobooooooooDo
gobooooooooobooobooooboobooooDo
gbobooooboooooooooboooooboooooo
gbooooocooooOoobooooobOobooooon
000 (K10keV)DOODOOODODOOOODODOO
000000 (>20keV)0000DO0OOODOOOOD
goboooooooooooobooooboobooooDo
goooooobooobooobooboboooobooon
ooboooboooooooooboooooboo

0000000oO0ooLMXBOOOO/OOOoOoOO
0000000 00000000 20keVOOOOODO
goobDooooboOooooooooooooooon
100keVOOOODOOOOOOOLMXBOOOOODO
oooomoOooooooooooo 2000 LMXB
gbobooobooooooocoobOocOoOooocOoooo
000000000000 00AqX-10000000
O000D00AqX-100O00O0DO0OO0O0oooooooo
ooooooooomooooooo Toooood
gbobooooboooooooooboooooboooooo
oooO01-100keVOODOOOODODOOOODODOOOOO
goooocooo

[1] Takahashi, H. & Makishima, K., 2005, Proceed-
ings of the The X-ray Universe 2005 (ESA SP-604).
Editor: A. Wilson, 309

gododobooboobooon

OO0 | X000
23a | 0O O0OOOOOOO M1O
8020 1815 AQOO

200800000000000 20MeV OO 300GeV
000000000 1451000 400000000
000000000000 00O0000 EGRETOO
ooooooooooog 273000 17000ood
0000000000000 00000 70% 0000
bobooobooooooocooboOooobooooono
gobooobooooooocoOobOocOooobooOooona
000000 400000000000000000
000000000000000000 (IFGL)ODO
gobooooooooooooobooooboooooDo
oboboooboooooooooboooobooooono
000 (AGN)DOOOUOOUDO4000 AGNDOO
goboooboooooooooboocOooooooono
goboooooooooooobooooooooDo
ooboooooooooon

000 1FGL 1231.1-1410 00000000000
gobooocoooocooobOoooooooooao
goooooobooooobOoooooooooao
000000000000o0O0 PSR J1231-14 0O
OO0OD0O0O1FGL 1311.7-3429 00000000000
000000000 10ksec00OO0OOOOOOOO
goboooobOoooobobobooobooooboooooan
000000 AGNOOOOOoOOoooooooooo
0000000000000 00D0O0000oIFGL
J1333.24+5056 D0 000000000000 O0OOO
OoolrGLODOOO00ODOOO0O0OODODOoOoOOOODO
O0O00001FGL J2017.3+0603 0000000000
goboooboooooooboooboobobooooboooaon
CLASS J2017+0603(AGN) 000000000 00ODO
XO0Oooooooooooooooooooooooo
gobooooooooobooobooooboobooooDo



gooooooooooobooon
oo | boooooooooon
24c | 00 ODDOOODOO D20
000000 (0ooo)

doddddoooooooooooooooooon
goooooooooobobobobbbobbobooog
gddoooooooboobobbbobobobooooa
ooboobooboboboboobboooboobooo
gobooboobobooboobooo

gboobooobbooooboooobboobo
O0000000o00oooonDOoGeVvOOOOOOO
gdodooooooobobobobbbobobobooooa
000000000010’ 0000000000000
oobooboobbooboobooboboobooo
gobooboobbobobooboobobooboo
Jooooooooooboobobbobobbooboooog
0o0o0o0dooooooooooooooo Xood
oodobooooobobooooobboooooboobooo
ooboobooboboboboobboobobooboo
gobooboobboboboobuoobobooboo
doooooooooobooobobooobooobooooo
gooooooooooboobobbon

00000000 Takata et al.(2008) O Vela O O
O000oooooooooooXooooooooo
goboobooboboboboobboobobooboo
goooobobobbbobooooooooboboobooo
Jooooooooooboobobboboobooboooog
gdodooooooobobobobbobobobobooooa
ooboobooboboboboobooooboobooa
oobooboobboboboobobooboboobooo
goboobooboboboboobboobobooboo
Joooooooooobooboboboobobooooo

[1] Takata, J., Chang, H.-K. & Shibata, S., 2008,
MNRAS, 386, 748

[2] Watters, K. P., Romani, R. W., Weltevrede, P.
& Johnston, S., 2009, ApJ, 695, 1289

[3] Abdo, A. A., et al., 2010, ApJS, 187, 460

O000000oOoooooono MA-
0o | CHOsOOO
25| 00 OOOOOOOO M1O

8030 9:00 AOO

oo oooooooooon
ooboobooboboboboobobooboboobooo
godboooobbooooboboooobobooboo
0000000 1933000000000 Fritz Zwicky
goo0oooooooboobooooobooooooao
goooooooooobbobobbbobbobooog
gbobobobooobobboboboboooa
oodoboooobobooooboboooobobbooo
goboooobboboooboooboboooobboo
goobobooooboboboooobboooobboo
Jooboooooooooboobooboboooag
MACHOs(MAssive Compact Halo Objects) 0000
ooboobooboboboboobooooboobooa
oodooboooobboboooobboooobbooo
goboooobooobboooboobbooboo

goooooboobooobobooboobbooobg
00000000 MACHOsOOOODOOOOOO
goboooobooboobbooboobboobd
goobobobooooooboobobobobooo
goobobobooooooobooboboboooo
gog

000000 MOA(Microlensing Observations in
Astrophysics)Group O ONew Zealand O 0 O Mt.John
gooooobobobbobooooooooobobooo
000000o00oooooooooooooog MA-
CHOs 0D ODOODOOO LMCOSMC(Large/Small
Magellanic Cloud) 000 0000000000000
gogboogoobooboobbooboobboobd
goobobobooooooboobobobobooo
00000o00o0oooooOo MACHOsOOOOOO
gog

ddoooooooooooood
oo | tooooooooon
26c | 00 000000 DOO M20O
000000 (0O00o0)

oo oooooooooooon
g odgo ogooooga
godoboooboobooobobooboobobooodg
gboooobbooooboooboboobooog
goodddoooooooooooooboooboon
gooboobboboboboouobobobon
pgobooo-gogooobbbboooogoooo
0O (The second generation VLBI Space Observatory
Programmed VSOP-2) 00 000000000000
goboooobooboobbooboobbooobg
oo ooooooobobooboon
ool ooooobobobooboon
0ooooooooooooooooovsorp-2000
godooooobobobbbbobooooooooooo
gooooobooboobboobooboboobg
goodddoooooooooooooboooboon
Joooooo vVvsop20000000000000O
pgobdddddooooooooooooboboobooo
gooboobooboboobooo

00000 3C 3800000000
000000 VLBIODOOOOOO
D0 gpoooo
27c| np poooooo Do

000000 (0o00)

000o000o0o0ooOooOobOobobooooooo
goobobobooooobooboobobobobooo
goobobobooooooboobobobobooo
goboobooooboboooboooboobooon
gooboboboooooobooboboboooo
ooovlhBIOOOoOoOoOooDooOoOooooooood
gooboboboooooooboobobobobooo
gooboboboooooobooboboboboo
goobobobooooooboobobobobooo
goobobobooooogo

oooooooboboooo 1oobbooboooo
oboooogs000b00oobobooobooboon




000 K1OODOoOooooo 3C38000000000
O000O0OVLBAI0OOOODO 1.6 GHzO 5 GHzO OO
cooboooobooooooooooboooooboboooo
cooobobooobooooooOoooooOooooobooboOooon
cboooboooobooboboooooboooooooo
O00D00OOVLBASGHzOOOOODOOOODOODO
030000 (2500000)000 K10oOoOoOooO
10000 (T0000)00000000 VLBALIOO
Oo0000o000O00000000 K1o0oo0Ooooo
(H)VLAOOOOODOOODODOOODOOOODOoOOoDoo
1/6000000000000000((2)000000O0
(3)VLADOOODOOODOODOO0ODOOOO 5000000
oooobooooobooooooooo

[1] Begelman, M. C., Blandford, R. D. & Rees, M.
J., 1984, RvMP, 56, 255

[2] O'Dea, C. P., de Vries, W., Biretta, J. A. &
Baum, S. A., 1999, AJ, 117, 1143

[3] Thompson, A. R., Moran, J. M. & Swenson, G.
W. Jr., 2001, isra.book, 119-208

0000000000000 Sgr A*
oo | uooooo

28c | OO0 000000 M1O

000000 (0000)

Sgr A*0ODODOOODOOODODODOODDOOOODOO
coobooooobooooooboooooobooooboboooo
0000000000 O0Sgr A*X0ODDO0OODOOOO
020000000000000000000000C
cboooooooboooboooooooooooo
oooooOOoobOooDbOooboOooooOooogooo
1996 0 02008 0 OO Sgr A*O 100/150GHz 0 0 0O O
cooboooobooooooooooooooboboooo
cooobooooobooooooooooOooooobooboooo
coboooobodoboboooboboooocoooogoon
ooobooooooooooooooooooboboooo
ooobooooooooooboooooboobooobboooo
cooboooobooooooooooooooboboooo
cooboooooboooooooooooooobooboooo
coooboooobobooobooooboooooao

[1] Miyazaki, A., Tsutsumi, T. & Tsuboi, M., 2004,
AplJ, 611, 197

o000 3Cs4000000000

oo|ob
29b | 00 DOOOODOOOO MO
8030 9:15 AOO

oooo3Cc&4oooooooooooooono 9
0000000000 o0oooooooOo3Ccs84oon
gobooboobobooboobooo

3C84 0y 00DO0ODOOODOODOOOOODOODOO
0000 deceleration flow model 0 Synchrotron self
Compton (SSC model) 0000000 O 0OSSC model
oodoooooobobooooobbooooobbooo
000000000000 000 Odeceleration flow
model 00000000 DOOO0OODODOOOODOOOO
OO0O0O0OSSCmodel DODOOOO0OOO0OOO0O0O 3C 84
00000oooooo o03pcOd0OOOl1InOOnOd

go0000o0o0oO0o0oo0bO0o0o 100000000040
00000000 SSCmodelO0ODODOOODODOOO
godo00 3C¢g4u000noooooan

0o00O,20080 12/10~20090 11/260 00000
0000 lmO0O0000O0O0O0O00O0O0OO (DO:2.16
M m, 000 1.39E14Hz) 00 0000003C84 00
00 NGC 1275 0000000000 0ooooon
NGC 1275 0 0000000000000 00 3C 84
go0oo0obo00ooo0o0ooooooooooobooa
0000000000 3C84000 Gaussian function,
NGC 1275 0 De Vaucouleurs’ lawO0O0OOOO0O00O
00900000000 00O000O0O0O0OOO0O0Oa
Oo0ooo o0.07pcO00D0O0OO0ODODODODODODOODOO
oooooogo SSCmodel OO O 0O Odeceleration flow
model DO O OOO

[1] Adbo, A. A., et al., 2009, ApJ, 609, 31

[2] Nagai, H., et al., 2010, PASJ, 62, L11

[3] Finke, J. D., et al.,2008, ApJ, 686, 181

VLBIOOOODOOOOOOO AGN
gobooobbooooboooan
gboobooooooooaooon
O 00oooooooogooo bao
8030 918 AOO

0000000 (AGN)DO000O0000O0O0O000
0000y 0000000 000D000O0000O00
000000000000 00000o000oooo
0000000000000000000000000
000000000000 DOoOD0OO0ODoOo0DoOOD
0000000000000 D0O000DooooonDo
0000000000000 00D000000000n
0000000000000000000000000
000000000000 000o0o0Dnoo0oooo
000000000000 DO0OD0OO0ODOOODOOD
0000000000000 D0O000Dooooono
000000000000 00000 10%-17emO D
0.lpc0000000O0OOOSpada et al. 200100
0000 VLBIDOOOOOOOy OOOoooooOoOO
000000000000000000000 10pe O
0000000000000 00DOO00ODoOoOD
0O Marscher et al. 20080 00000000000

0000000000000 00000000000
000000000AGNOODOOOOOOOOOOO
0000000000000 000000000nooon
0000000000000 00DOOoO0oODooOoD
0000000000000 00D0O00ooDoooD
0000000000000 00D000000000n
O0O0ooOovVLBIOODOOODODODOOOOOOOODOO
000000000000 0000000000o0o0n
0000000000000 00DOO00ODoOoODn
0000000000000 00DOoODoOO0DoOOD
00000 AGNOOOODOOOO 0.0lpcOODOODO
0000000000000 000000000o0o0n
0000 MS7O000D00O0O0O0DOO0OOODOOD

00
30b




300 AGN wind O line force
oo | O00ooocoooocoon
31b| 00 O0DOOODOOOOOO M2O
8030921 AOO

OO0 BALNALOOOODOOOOOODOOOOO
AGNOOOOOOOoOooooooooooooooo
000000000 AGNwindOOOOODOOOOO
O0000000000000000 line forceD OO0
O00D0DO0oooooooooo Uvooooooo
gobooboobbobobooboobbooboo
O0BHOOO XOODOOOOOOOOODoDOoDOoO
OoouUvVOooooooooOoOO line force0 OO0
wind 0000000000000 O0OO0OO0O0OO0OO0O0 X
00000000000 (Self-shielding 00 )00 OO
O000D00o0ooooooooooogoo uvoo
00000000000 line foree00O0O0D0O0OOO0O
0000000 AGNwindO XOOOOOOOOOO
oouvooooooooooooooooooooo
000o00oO0o0o0ooOo0ooooDoOoooooOooon
000000000 AGNwindOOOOOOOOOO
0000030 00000o0ooooooooooon
goboobooobdooboboo

ooo0oOo0ooo3ooooooooooooooo
000000000 BHO XOUVOOOOOOOO
UvioooOoOo300000000000000 line
force 00000000000 0OOOOODOOOODOO
0 O Self-shielding 00000000000 BH mass O
00o0ooo0oooooooooo

[1] Risaliti, G. & Elvis, M., 2009, arXiv:0911.0958

[2] Proga, D., Stone, J. M. & Kallman, T. R., 2000,
AplJ, 543, 686

[3] Castor, J. I., Abbott, D. C. & Klein, R. 1., 1975,
ApJ, 195, 157

gooddobooooooobooon

oo| oo
32b| 00 0DO0DOO0O0O D30
8030924 ADOO

0000000 XO0000000000000000
000000 XO0000000000 10354 erg/s]
00000000000000000000010000
0000000000000000000000000
0000000 X0000000000000000
0000000000000000000000000
0000000000000000000000000
00D0000000100-100000000000000
000000000000000 (000000000
0000000000)00000000000000
0000000000000000000000000
000000000000 2000000000000
O000000000000000000000000
0000000000000000000000000
0000000000000

000000002000000000000000
0000000000000000000000000
0000000000000000000000000
0 Pozdnyakov et al. (1977) 000000000000
0000000000000000000000000
00-00000000000000000000000

gooooboooobooooooooboooooobooa
gooooboooobooooooooobooooooa
dddoddooooooooodddodoooo xXx4ad
0000D0DODOoDOoo0o XOoooooooooo
000ooo00ooooo0o Xooooooooooo
b0 +0b0000bOo0oboooboon

[1] Kawashima, T., Ohsuga, K., Mineshige, S.,
Heinzeller, D., Takabe, H. & Matsumoto, R., 2009,
PASJ, 61, 769

[2] Ohsuga, K., Mori, M., Nakamoto, T. & Mi-
neshige, S., 2005, ApJ, 628, 368

[3] Pozdnyakov, L.A., Sobol’, LM. & Syunyaev,
R.A., 1977, SvA, 21, 708

gdodoboooboobooon
OO0 | 0000SS433000000000
33a| 00 000000000 M1O
8030930 AOO

0000 SS4330000poooooooooog
gobooobooooooocoOobOocOoooboocOooono
gobooobooooooooobooooooooon
goboooooooooooobooooboooooDo
gbobooooooooooooboooobooooono
ooboooboooooooooboooobooooono
000000000000 0000000Ss43300
gobooobooooooooobocOooobooooono
goboooooooooooobooo

0o00dooooddd supermas-
00 | sive black hole DOOO0OOO
34a | OO0 OD0OO0OOOOO M1O

8030 945 AO0O

000000000000 000 SMBHO supermas-
sive black holeD 00 O0OOO SMBHOOOOODOO
000000000000 000oooOoonodFer-
rarese & Merritt 2000; Gebhardt et al. 20000 0O O
gbodddddoooooooooooooooooon
000000000000 SMBHsOOOOOOOGO
0000000000 Haehnelt & Kauffmann 200011

OO0o0oOSMBHOOOOOOOOOOOOOOOO
goooobooooboooooooooooooooa
OSMBHOOOOOOODOOOODOOOOOOOO
gbooddddooooooooooooobooooon
goodooooboobobooouoobooooboaon
0000000000000 00000o0000ddloss
cone depletion 00 00000000000 OOOOO
gooooboooboooobouooobobboooobooa
00000000000 Begelman et al. 19800 0 O
0000000 SMBHOOOOOOOODOOOOOO
goodddddooooooooooooooooon
ooooon

000000d0o0o0o0ooooOgno SMBHOOO
000000000 Armitage & Natarajand 200200 0
gooooooooobooooboobooboooooon
SMBHOOOOOOOODOOOOODODOO SMBHOOO
JoooooooSMBHOOOOOOOOO 5><108M@
010'M, 000 0.1pc00000 200000 107yr
000000 phase DO 0OOO0DOOO0OOOOOODOO




O0OSMBHOOOOOOOOOOOOOOOOOOoO
odoooooooooooooon

[1] Armitage, P. J. & Natarajan, P., 2002, ApJ, 567,
L9

2] Gould, A. & Rix, H-W., 2000, ApJ, 532, L29

gogoboobooboooban
ESO 243-49 HLX-10 X0 OODO

gg alalals
Al gg pooooooo Mio
80 30 10:00 AOO

ULX(Ultra-Luminous X-ray source; 000 X O0O)
gobooboobbobobooboobbooboo
00000000 (10374 erg/s @ 0.3-10keV)0 ULX
0000000000000 O0ODUOooO (BH)OO
000000000000 (Makishima et al. 2000)0
00000000 BH(OD10Mg)O0OOOODOOOOO
goobooooooobobooooboboooobboo
BHOOOODODODODODODOOOULXOOO
OO0O00O0O0O0O0O0O0DOO BHOOO 10-1000 000
00000 BHOOODODOOOOO (Miller et al. 2003)0
O00oO0O0oO0oO0OO0 BHOOOOOOOOOOOODOOOO
0000000000 BHOOODOODOOOOOOOoO
gobooboooboobooo

0000 ESO243-49(z = 0.0224) 00000000
O0000000000000 (1.1 x 1042 erg/s) 0O
0 ULXOOOODO (HLX-1; Farrell et al. 2009)0 O
OULXOOOOOOOOO BHOOOOOOOOOO
3000000000000 00 BHOOODOOoOOOd
goboobooboobboobo

O00 XMM-Newton 00O 200 XOOODOO
000000000 0ooooo0.2-10kVOoOOOoOO
EPICOU00O0O0ODOOODOOOOODOOODODOOO
O00000000ooooooooooo 7000 Mg
000000000000 HLX-10O0OOoOd BHOO
gooooobobobbbbbbobobobooooogg
(0.5-2.3keV)000000DO0UODDOORGSOODOO
O00OOCOO0OO0Oo oo6kevOODODODOOOOODODOO
gobooboobbobobooboobobooboo

[1] Makishima, K., et al., 2000, ApJ, 535, 632

[2] Miller, J. M., Fabbiano, G., Miller, M. C. &
Fabian, A. C., 2003, ApJ, 585, 37

[3] Farrell, S. A., Webb, N. A., Barret, D., Godet,
0. & Rodrigues, J. M., 2009, Nature, 460, 73

gododoboobooboobn
OO | oooboboooooon
d6a| 00 O0OODOOOOOO M20O

80 30 10:15 AOO

oo oooooooboobobon
O Black HoleDOOOOOOOOOOOOOOoOoOOO
0000000000000 oOoOO (ALMAOO)DO
000000 Sgr A*0O00 AGNODOOOOO BHO
000000000 0DOo0 DiskOoOooooooo
000 (Jet/Wind) 000000000000000
Ozel et al.(2000) O O sub-mm bump spectrum O Sgr
A*O000 Data0 0000000000000 OOOO

00000000 Model 0OO DO OO relativistic effect
0000000000000 000000 0 relativistic
speed O O O O Orelativisticeffect OO OO OO0O0OO0O
BHODOOOOOO (Jet/Wind) 0ODOOOODO00OO
goobooono

0000000000000 00O0O0O0OnD (Doo)
gooboooboboooooooobooooon
00000 optically thin O BH Flows(Accretion &
Wind) 00 0000O0O0O0O0OOOOOOOOO rela-
tivisticeffect 00 00O U0OD0OO0O0OO0OOOOOOOOO
O Cepherically symmetric wind, spherically symmetric
accretion, accretion from the equator and wind from
the pole direction, 000 BHOOOOOOOOOOO
000D00000o0o0oooooooOn poleonO0O
0000 ((=0°)00000M0000 (i = 45°,90°)
gdboboooboobooobobooboobobooobg
goooooood

[1] Ozel, F., Psaltis, D. & Narayan, R., 2000, ApJ,
541, 234

[2] Sumitomo, N., Saito, H. & Fukue, J., 2009,
PAJS, 61, 1281

[3] Yusef-Zadeh, F., Roberts, D., Wardle, M.,
Heinke, C. O. & Bower, G. C., 2006, ApJ, 650, 189

00 OO0D0000 X-100OOooooo
37h OO0 0oogoooo M10o
80 30 10:30 AOO

000000 (Cygnus) X-10 00 0 00 HDE2268680
O XOooooooooooooooooooobse0
0000o0oO0o00o0oO0o0oooooooooooo X
000000000000 O0O00O0D0 X0Oooooo
oooooooooooooUoD Xgooooood
0ooooooooooooooooooXooood
gbobdobobooooboobooboboboooo
ooo

XO0oOOoooooooooooboooooooooo
XOOoooooooooooooo (Dip)oooooo
00000000000ogooooooooooo Dip
oooooooooooDooOooooOoo 0900
000o00000o0o0o0o00oo0oooO bipoOoonoo
000o0o00o0O0oo0o0o0o0oo0oooooOoooono
000o0000O0oo00o0oooonoo

goooooooXOooooooooooooood
000 (OBS ID: 402072020)0 0 000002007 O 5
0170 1900000000 1500000000000
O000O0Normal 00001/4 window, 0.500000
000o000o00oo000o00oO0o0ob0O0oooooonDo
oooooosuloooopooood Dipooood
00000000 o0ooooXISs, HEXpooooooo
00o00o00o0ooooooooooogbipdooood
000o00o0o0O0o0o0o00oo0ooooooooono
000o000o00oo000o00oO0o0ob0O0oooooonDo
ooooooooooo

gogooboooooooooon
00| 00 1E1740.7-2942000
38b | 0D 0000000 M20O

80 30 10:33 ADODO




1E1740.7-2942 0 1984 0 0 Einstein 000000
0000000001E1740.7-294200000000
00051lkeVO00 —00000000000O0
0000000000000000000000000
0000000000000000 X0000000
000000000 (Ng ~1083em=2)0000000
Dooo I'~16)0000000000000000
ooo

000000 1E1740.7-29420 2006 0 100 900
20080 90 80000000 040k0 000000000
00000 XISO HXDOOOOOOOOOOO0.6keV
00 70keVO000000000D0O00O0DOOOO
2000000 2000000200800 Flux O 2006
0000 10% 000000000000000000
0000000000000000000000000
0000 (Ng ~(1.4-1.6)x10* ecm=2) 0000000
00000lN~1.6)0000000000000000
0000000000000000000000000
71keV00000000000000O0O0O00DOO0
0000000000000000000000000
000

[1] Bouchet, L., et al., 1991, ApJ, 383, L45
[2] Bouchet, L., et al., 2009, ApJ, 693, 1871

O000000000000000
0GX339-40000000000
00
20, | 0000
Al gp opooooooo Mio
8030 11:00 AOO

GX339-400000 X-1O00ODOoOooooooo
0000000000 (BHB)DOooOoOoooOO
8kpc(Zdziarski et al. 2004) 000000000 MMDO
000000020070 20 120-1500000 89ks O
O0D000000000000000 3.8 x 10%%erg/s
goboobooboobboobo

BHBOOOOOOOOOOOOOOOOOOO 1.4-
1.600000000 (power-law 00 D0)0D000D0
low 0000000000 0O0O0OOOOOOOOO
0000000000 (diskbb 00 0O O Mitsuda et al.
1984) 000000 highOOODODODOOOOOOO
0000000 10% 0000000000000 O0
OO0diskbbO00O0OOO 25000 power-law 00 00O
O very highOOOOOOOOOOOOOOOOOOO
000000000 GX339-4000000000
gobobooooboobobooboooobooobboo
0000 2700000 power-law O Tin=0.77keV O
diskbb 000000 OO Yamada et al. 2010000
00000000 Overy high 00000000000
aoo

O00OOpower-law 0000000000 OOOO
00000000 Opower-law 00000000 very
highOOOOOOOOODOOOOOOOOOOOOO
0000O0diskbbO0O0O0O0O0O0O0O0O0O0O0OOOO
OOveryhighOOOOOOOOOOOOOOOXMiskbb
goooboooooboobobooobboooobboo
0000 (eg., Kubota et al. 2001, 2004)0 0000
0000000 power-law0 000000000000
000000000000000000 thcomp(Zycki
etal. 1999) 000000000000 0O0O0O0OODODO
000 diskbbO0OOOOO 0.72keVOODOOOOOO

6821 km 0000000000 highOhooooooOd
Jo000OdiskbbOO0O0O0OO0OO0O0OO0OO0OOOOOOO
000000 Overy high 00000000 power-law
000 strong very high OO0 O0O000O0OOO0OOO
00Doo0oooooooo XTE J1550-564 00 00O
O00D00000Kubota et al. 2004b0 0000000
gooddddoooooooooooooboooboon
oo ooooobobooboobooo
00 (Done, Kubota 2006) DO0OO0OOO0OOOOOO

[1] Makishima, K., et al., 1986, ApJ, 308, 635

[2] Kubota, A., Makishima, K. & Ebisawa, K., 2001,
AplJ, 560, 147

[3] Kubota, A., et al. 2004, ApJ, 601, 428

XO0Ooooooooooboooo
00000000 GX 3394000
goobooood

o0 ooooogooo M1O

80 30 11:15 AQOO

cooboooooboocooboocooboooobooooo
ooo0ooooXOooooooooooooooooo
goboooboooooooooobooooooooon
00000000000 XO0OOO0OOOOlow/hard O
ooooOolookevOODOOODOOOODODOOOOO
oobooobooooooocooboOoooooooo
obooobooooooocoOobOocOooobooOooono
0000000000000 oooo Kooooo
000000O0OO0low/hard 000000 DOOODOODO
gbobooooooooooooobooooboooooDo
gbobooobooooooooooboooooboooooo
gobooobooooooocoOobOoOoooocOoooo
goboooooooboooooboooooa

OO0 X0O0O0oOooooooooo20090 30000
30000000w/hard 0000000000 DOOO
000000 GX 3394000000 000O0O0O 10
keVOOOODODOOODOODOOOOOOOOO0.2-600
keVOOOOOOOOOOOODOOOOODOOOOOO
OO0low/hard 0000000000000 O00O0ODOOO
goboooooooooooobooooboobooooDo
gbobooooooooooooobooooboooooDo
oobooobooooooocooboOoooooooo
oooooooooooooooo0o 200000000
obOr=11,0300000000000000000
goooooooboooooooooboboooooon
Oo064kevO0OD0OOO0O0DODOOOODODOOOOOO
gbobooooboooooooooboooooboooooo
bobooobooooooocoobOoOooooOoooo
gobooooooooooooboocOooobooOoooo
goboooooooooooobooooooooDo
oooo

00
40a

000000 GS1826-238 000
oo | 000000 X000
4la | OO0 OO0DOOODOO M1O

80 30 11:30 ADO
00000000000000000000000

O0Low/hard 000000000 DOOOODOOOOD
00 High/soft 0000000000000 OOOOO




dooooooooooboooboboooboooboooog
goooooooooobbobobbbobbobooog
gddooooooooooooboboboboon
000000000000000 Low/hard DO OO
0000000000000 000000 GS 1826-238
000000000 XO0O0oooooooooooo
00d0oo0ooooooo 20090 100 21000 23
O000 100ksecOO00OOOOOOODOODOODOOO
0000 ATCAD 100 2200 120000000 (5
GHz0O 9GHz) OOOOOOODOOO 3¢00000 5
GHz O 0.09 mJyO9 GHz 0O 0.12mJy0000000
O000000ooooooooo 0.5-100 keVO OO
gooooooooooboobobobobobobooobooooa
0000000000oDO0o0ooOooOoon (oo 1500
00000000 52keV)000000DO0O0OOOO
gobooboobbooboobuoobobooboo
good LOW/hardDDDDDDDDDDDD

O0000OO0OO0 WAMOOOOO
0 AXP (Anomalous X-ray Pul-
00 | sar) 1E1547.0-5408 00 X O OO
42 | OODOUT
o0 oooooob Mi1o
8050915 AOO

0000000000 Anomalous X-ray Pulsar
(AXP) 0DOOOO POOODOOOOO POOO
0000000 10¥-%00000000o0oonono
goboobooboboboboobboobobooboo
go"doboob"boobbobooboooobooboo
godoooboooboooooooobooooog
godoooboooboooooooobooooog
ooo

20090 10 2200000000000000000
0 ( Wide-band All-sky Monitor : WAM )00 00O
000 AXP 1E1547.0-5408 000 70 keV - 1 MeV O
O0001ooo2200000000000000WAM
O00oDoooo0oooOdd 50keVO 5MeV OOODO
gooooooo 100keV@8OOCm2D,DDDD (27
str ) 000 XOOODOODODOOWAMOOOOOOO
O000O0O0MeVOOODODOOODOODOODOOOOO
0000000 00oo0ooDOooDooooooOo WAM
godooooooooooobooa

XO0Ooooooooooooooo
OO | ooobboooobboo
43a | 00 DOODOOOO M20
8050930 AOO

goboooboboobooobooboooobo® oo
gobo”oboooobooobboobboooo
gbooooooboobobobobooobooogooo
goooboboboooooooooobbbooooo
gboooooobooboboboooooooogoo
gogooobooboboobobbbbooooooooD oo
O00" 0000000000000 1E22594-586 00O
0000000000 PSR B1509-8 0000000
goooooooooo

[1] Enoto, T., et al., 2010, PASJ, 475, 485

[2] Enoto, T., et al., 2010, ApJ, 665, 670
[3] Sasaki, M., et al., 2004, ApJ, 322, 338

gboboooooobobooo
o0 odooggooooo
44a | OO0 OO0OOOOO M2O
8050945 AOO

gbobooooobooboboboboooooogo
gogoooobooboobobooboobboobdg
gogboogoobooboobbooboobboobd
goobobobooooooboobobobobooo
goobooboboooooobooboboboooo
gobobooooboooboooboobobo-oboo
gboboboboooooobomoooomoo
oo@moooo 30o0oo00ooooooooood
0000000000 NewtonOOOOOOOOOOO
goobooboboooooobooboboboooo
goobobobooooooooon

goboobbooboobbooboooboon
gobooogobboooooobobooobobooog
O00000000000D000 Poloidal DODODO
goobobobooooooboobobobobooo
000 Otani et al.(2009) 00 0000O0ODOOODOO
ooooooIscoouooouoooooooooon
Oo0ooooOoooOoOooooooo I1Iscooooo
gogboooobooboobbooboobboobd
goobobobobooon

[1] Otani, J., Takahashi, R. & Eriguchi, E., 2009,
MNRAS, 396, 2152

gdooobooboobooon
oOo|oooood
45a | 00 ODODODOOOO M1O

80 50 10:00 AOO

oo ooooooboooon
ool ooooobobobooboon
gdooooboobooooboobooobooog
godoboooboobooobobooboobobooodg
goooooobobobobbbboboooooooooo
goodddoooooooooooooboooboon
pgooddddoooooooooooobooboooboon
pgobdddddooooooooooooboboobooo
godoboooboobooobobooboobobooodg
gooboooboobooboboobooboboobg
goodddoooooooooooooboooboon
goobooooboooobooooobbooooogd
pgobdddddooooooooooooboboobooo
@b obobboooog
gooboooboobooboboobooboboobg
goboooooboboooobobboooobbobooog
oo ooooooobobooboon
0000000000000 Shakura and Sunyaev
(1973) 00000000000 DODODO0O0OOOOO
good

goboobbooboobobooboooboon
oooboooooooooboobooboooooon
000000000000 Balbus and Hawley (1991)
pgobdddddoouoooooooooobobooboobooo




gobooboobbobobooboobobooboo
gobooboobbobobooboobbooboo
gooobooooobooobobobooooobboo
OMRIODOOOOOOOOOOOOOOOOOOOOO
gboooooobooboboboooooooogoo
gbooooooobooobgoo

[1] Shakura, N. I. & Sunyaev, R. A., 1973, A&A,
24, 337

[2] Hawley, J. F. & Balbus, S. A., 1991, AplJ, 376,
214

gbooooooboboooono
ooy googgd

46a | OO0 OOODOOOO M1O
80 50 10:15 AOO

ooboooooooooboocoobobooobooooo
oooboooooooooobooooobooboooobboooo
0010000000000 000002.00000
Ooooooooooo3.0oco0oo0oooooon
coooboocooobooooooooooOooOooobooooon
coobooooboooooooooooooobooooo
oooboooooooooobooooooboooobboooo
oooboooooboooooobooooooboooboboooo
cooboboooboooooooooooooobooboooo
ooo

oooooboobOooobooooOooocbooOooao

goobo*obobobobo"obobobooo

J.Granot, et al. 2010, 00 0O0O0O0O0OOOOOOOO
cooboooobooooooooooooooboboooo
cooobobooobooooooOoooooOooooobooboOooon
cooboboooboooooooooooOooobooboooo
cooboooobooooooooooooooooon
ooobooooooooooboooooboobooobboooo
cooboooobooooooooooooooboboooo
cooboooooboooooooooooooobooboooo
cooooooooooooooo* ocoooboooo
O" ooooooooooooooboon 2.,3.0000
ooobooooooooooooooobooobboooo
oooboooobooooooooooboobooooboboooo
ooooOooobooooboooooon

gododoboobooboobo
oo gd
47a | OO0 OOUDOOOOOO M1O

80 50 10:30 AOO

goddddooooooooooooooobooon
gddoooooooboobobbbobobobooooa
oobooboobobobobooboooboobooo
gobooboobboboboobboobobooboo
gobooboobbobobooboobobooboo
Jooooooooooboobobboboboboboooog
gooooooooooboobobbobobobooboooog
oobooboobobobobooboooboobooo
godobbobooooboboboooobboooobbooo
000 0R.D.Blandford 0 D.G.Payne 0000000
doo0ooooooobooooooobooooooa
gooooooooooboobobbobobobooboooog
gddoooooooboobobbbobobobooooa

gogbooooboobooon

[1] Blandford, R. D. & Payne, D. G., 1982, MNRAS,
199, 883

HLLDOOODO 30O0O0O0OO0OOOO
og|odaood
48a | OO0 OOOOOOO M1O

80 50 1045 AQOO

191800000000 MS7OO0OOOOOOOOO
goobobobooooooobooboboboooo
gooooobooboobbooboobbooobdg
gogboooobooboobbooboobboobg
goboooobooboobbooboobboobd
goobobobooooooboobobobobooo
gobooboooboobooboboooboobooon
ooooooooboOoobo1oobboooboooOoooDo
gogooogobooboobobooboobbooobdg
goboooobooboobbooboobboobd
oogd

0000000 Miyoshi& Kusano(2005) 00000
0000 HLLDOOOOODOOOOoooooooood
gooooooooobobobbbbobooooooooo
gogboogoobooboobbooboobboobd
goobobobooooooboobobobobooo
goooooobobboboooooooooboboo
0000000 RoeOOOODO Todo et al(1992) 0 O
gooodoooobobbboboooooooooo
0000 MPIODOODOODOODOOOODOOO
goboooobooboobbooboobboobd
goboooboobobooboboobobuooboobobooon
goobobobooooogooo

[1] Kusano, K. & Miyoshi, T., 2005, JCoPh, 208,
315

[2] Todo, Y., Uchida, Y., Sato, T. & Rosner, R.,
1992, PASJ, 44, 245

Black Holes in Binary Systems:
00 | Instability of Disk Accretion
49a | Hilmy MasyhurOD O OO0 M10O

80 50 11:00 AOO

The accretion disk theory was first developed using
stationary disk models. To investigate their stabil-
ity, they are generalized to allow time dependence in
the radial disk structure. We introduce the paper by
Lightman and Eardley (1974, ApJ 187, L1) that de-
veloped time-dependent accretion disk theory. They
found that the ”inner region” of a disk around a black
hole is secularly unstable against clumping of the gas
into rings. This instability will be an important part
for testing more current accretion disk models, such
as the recent radiation-magnetohydrodynamic simu-
lation of black hole accretion disk.
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We present new 12CO(J=1-0) observations of the
barred galaxy NGC 4303 using the Nobeyama 45m
telescope (NRO45) and the Combined Array for Re-
search in Millimeter-wave Astronomy (CARMA). The
H a images of barred spiral galaxies often show ac-
tive star formation in spiral arms, but less so in bars.
We quantify the difference by measuring star forma-




tion rate and efficiency at a scale where local star for-
mation is spatially resolved. Our CO map covers the
central 2.03 arcmin region of the galaxy; the combina-
tion of NRO45 and CARMA provides a high fidelity
image, enabling accurate measurements of molecular
gas surface density. We find that star formation rate
and efficiency are twice as high in the spiral arms as
in the bar. We discuss this difference in the context
of the Kennicutt-Schimidt (KS) law, which indicates
a constant star formation rate at a given gas surface
density. The KS law breaks down at our native resolu-
tion ( 250 pc), and substantial smoothing (to 500 pc)
is necessary to reproduce the KS law. Once smoothed,
the difference appears as the scatter of the relation,
but does not break the relation.
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About 12 O of the mass of a typical cluster of galax-
ies is carried by diffuse X-ray emitting hot plasma,
called intracluster medium (ICM), which has a tem-
perature of typically 107~8 K. Clusters of galaxies can
be classified into two types: One type of them, called
a cD cluster, has a huge elliptical, central-Dominated
(cD) galaxy at its center. An object of the other type,
called a non-cD cluster, has several galaxies at its
center, instead of a single cD galaxy. Previous obser-
vations with ROSAT, ASCA, Chandra, and XMM-
Newton revealed clear difference in the central ICM
properties between cD and non-cD clusters. The ICM
in a cD cluster is far from being isothermal, show-
ing a strong cool component over its central 100-200
kpc. The ICM of non-cD clusters are nearly isother-
mal over the whole cluster volume, without evidence
of the cool component.

A closer look at a prototypical non-cD cluster, Abell
1060, reveals that the ICM is even hotter inside a cen-
tral O 200 kpc radius region (Sato et al. 2007). This
suggests the presence of some ICM heating mecha-
nisms in central regions of non-cD clusters. Although
several possible heating mechanisms have been con-
sidered so far, like supernovae and active galactic
component, Makishima et. al. (2001) speculate that
the motion of central galaxies may provide an impor-
tant source of heating at the central region of non-cD
clusters.

To examine this possibility, we will systematically
analyze Suzaku and XMM-Newton data of several
non-cD clusters. By accurately measuring the ICM
temperature distribution in their central regions, we
will search for evidence of ICM heating therein. The
results will be compared with optical information, in-
cluding the galaxy velocity dispersion in particular.
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