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Background normalized by effective Area and FOV
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unfolded BGD and Creb =pectra
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= Line Diagnostics

m [hermal/non-thermal ?
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Solar Wind Charge-Exchange
X-ray Emission Fujimoto et al. 2006 PASJ

m mysterious Soft X-ray Emission by ROSAT

m LTES (Long Term Enhancement)
= Snowden et al. (1994)

m Soft X-ray Emission from Comets by ROSAT



Strong Evidence of Charge Exchange

Mormalized counts 571 ke

(Data-Model)o

0.2 0.5 1 o -

Energy (keV) 1'-"'"_"\_:." - Magnetosheath

I_-|'r~|||.-.i-‘:l1l|I|r|.-|'I|.'-|' R . ?lpl._|_:l_£[_|_'l;1ll1.lxi
mSuzaku (north ecliptic polc) R P
Fujimoto et al. 2006 PASJ o AN N
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Solar wind



Massive Star Clusters

m Massive Stars;
= SNR

= Violent Stellar Wind
m Shock/collisions

Nebulae

m M1/



n Carinae Hamaguchi et al. 2006 PASJ)

XMM

5 : = SUZAKU

Fig. 1.— Left: XMM-Newton EPIC MOS image color-coded to represent the soft band (0.2

Il.r'.:- keV) to red, medium band (0.6-1.2 keV) to green and hard band (1.2-10 keV) to blue.

The bar-dot lines show the XIS FOV in the 2005 Aug. 20 observation. Right: Suraku X151

image of the 2005 Aug 29 observation. The solid white lines show event extraction regions,
and the solid green lines show the Chandra FOV in the 1999 September observation. Both
images are drawn with logarithmic seale. The vignetting effect is not corrected.




0.2 keV, 0.6keV & 5 keV Thermal -> Abundance Study

N/O<0.4 | : not the wind from early type stars
but from multiple SNRs?
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Sekiguchi et al. Preliminary/Hamaguchi et al. 2006, PASJ)
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;Tsujimoto et al. 2006 PASJ
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M1/

m Diffuse Soft Component Hyodo et al. Preliminary)

-16.0

-16.0
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Galactic Center

= lron Line Spectroscopy

Si XIV Ka
SiXINKp
SXVEKa
sxvi Ka
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Suzaku: 180 ksec Observation

Koyama & the GC team, 2006



m <—5eV
m He-like Fe Ka=6679(+1.3,-0.9) eV

= Collisional Excitation(6685eV)
m (cf. Electron Capture (6666eV)

counts/sec/keV

I : !
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e — .

Brergy (KeV) Koyama & the GC team, 2006



Line Mapping
SNR?




Galaxies/Clusters
(Fronax Cluster NGC )

. . Matsushita et al. 2006 PASJ
m Abundance Determination

K. Matsushita et al.
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O Ne Mg Si Fe
PR TN TR NN TN TN TN TN [N TN TN TN TN NN N TN TN T N
10 15 20 25
Erergy keV) atomic number

e S1 & Fe ~ solar ; O/Fe ~ 1/2; O, Ne, Mg ~ stellar metallicity

» SNIa must contribute S1, possibly with enhanced Si/ Fe ratio
(cf M87, Mitsushita et al., 2003)




Fornax Cluster

0/Fe Ne/Fe Mg/Fe 5i/Fe S/Fe

atie

]ar r

=
B

* 1L
“ 4'<r<11' (Center)

r>8' (North)

12 14

atomic number

Matsushita et al. 2006,PASJ)

Fig. 1. The 0.3-4.0 keV Susaku XIS image of the Fornax
cluster. Data from the Bl and F1 detectors were combined




Takel et al. 2006 PASJ

m A2218(z=0.1756)
warm-hot intergalactic
medium

= missing baryons
= 10>'K

(OVII, OVIII)




m BG(offset region)
= Local Hot Babble (LHB)
= Milky Way halo (MWH)
= CXB




m A2218(z=0.1756) (3’-8’ region)
m BG+ HotGas (Intra Cluster Gas —~6keV)

- OVII, OVIII line (z=0.1756) (WHIM
) 488.22, 555.99 V)
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low/hard state)



s E,~11.6 (B/10°T) keV/
m A0535+20 Teradaet al. ApJ, 2006)

m Her X-1 (Terada et al.2006)
Her X-1 : Crab ratio
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Transition?

A0535+26

this work

X0331+53

g 4U 0115+63

I:rr:' !:I::' rli‘-rI: .

*

P .::!:'.- ) R

Terada et al. 2006, ApJ: cf, Nakajima et al. 2006



= High/Soft State

Cyg X—1 in the goft state

up to MeV?
Cyg X—1 on May 30, 1996

J—— |
S LT

Phiitons

Poutanen & Coppi 1998




m Low/hard State

100keV
Thermal Comptonization

T
tm
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ﬂGleometrﬁ?, Relecltri'%n{?ke'{é?nperatl}rne?

Poutanen and Svenson 1996, ApJ, 470, 249-268



Compton Reflection
Component

THREE EXPLANATIONS

. The reflector is disrupted P
near the black hole. »}.@*
(Shapiroet al. 1976)

2. The reflector is highly ionized

Cyg X-1

{Ross et al. 1999;
Nayakshin et al. 1999)

. Non-static corona
{ Beloborodowv 1999]




m GRO J1655-40 (Takahashi et al. 2006; PASJ
submitted)

m Cyg X-1 (Kubota et al.)



GRI1655-40
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normalized counts /sec /key

5 107 .01 0.

X
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Takahashi et al. 2007(PASJ submitted)

~0.2 keV ~30 km)
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Cyg X-1

Kubota et al. preliminary

Ratio to power-law model
with absorption)

Wide band spectra
1000 g—rrm Tt e ,
: narrow Fe

: o L . Cutoff ||
100 £ - ; " Ftﬁwﬁ\ (6.4keV) (Te=| | 0keV)
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: PIN o2 | "
0.01 : 0 - —-—

countsy/ sec

3 ¢SO |  Accretion disk Hot plasma
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Energy [keV] Energy [kPV]

Suzaku |7 ks observation
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Spectral Features in the Iron K Band° _ (c) dip
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m Kotani et al. 2000

m GRS J1915-105

N Superliminal
Motion

m I~70




TAELE 1
RESULTS OF THE SPECTRAL FIT

Parameter Best-Fit Value
Spectral Features m the [ron K Band (S

642 £ 0.08 keV
o line width <220 eV
Equivalent width 19+ 8eV
Absorption-line energy 701 £ 0.03 keV
o line width
Equivalent width
Edge energy 761 £0.13 keV
Optical depth 0.13 £ 0.05
y'/degrees of freedom’ 74.4/98

/keV

Normalized counts/sec,

Ratio

1 1.1 0.01

Energy (keV)




Counts 5" ke’

Counts 5" keV"”

T MXB 1658-298
[ Persistent

0f

{ MXB 1658-208
Dip 1

abs*xabs*(pl+bb)

3 4 5678910

F MXB 1658-298
| Dip3a

h]:
-5

-10E

[ MXB 1658-208
[ Dip2

abs*xabs*(pl+bb)

'mwmmmwme

1 2 3 4 5678910

f MXB 1658.208
Dip 4

3 4 567890

E

: 1
" MXB 1658-298 1
M.

ip 5

wwwhwwmmw

abs*xabs®(pl+bb)+abs"(gau)

bs*(pl+bb)+abs*(gay)

mﬂwmwwwwwm

2 3 4 5 6 7890
Energy (keV)

2 3 4567 EQH:I
Energy (keV)

2 3 4 5678910
Energy (keV)

Diaz-Trigo et al. 2006, A&A, 445, 179
LMXRB Dipping source)




= Inclination
0 I~70
m GRS J1915-105 1~70

| |~



4U1630-47

Kubota et al. 2006 PASJ
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m X1630-47 Kubota et al. 2006 PAS]
= He-like, H-like
= Blue shift ~1000km s-1
m ¢ =L/(nr?), optical depth
= Radius (Photo ionization)
= (0.2-5)x10* D y%cm

m Density
= ~10%? D,;%cm?




ey

m GROJ1655-40

(Takahashi et al. 2007)
= No narrow line

narmalized counts/sec/

|
X

= High/Soft State

m inclination
= Low/Hard State

|
m High/Soft state: 70~120 eV
m Low/Hard state: <20 eV

1.4 fi 4
Line Emergy [ke'V]



= High/Soft State Low/Hard State

No (Thin) Wind?
ADAF?
Violent Motion?



AGN I

MG —5-23-16, Suzaku XI5+HRD
T

MCG-5-23-16-J. Reevesetal -} /‘u\_\\
* Fe K line needs two = '

components, a narrow core and
a broad diskline or gaussian
component to fit the red-tail —

below 6.4 keV N - ' | B
. . ’ - b " 4
¢ . The reflection component 1s o P L= =

ay

Counlts 5

e oo o

10

well constrained with R=1.3, k PO : =
with an Fe abundance of U.ﬁ‘ﬂ__.u"ir, L e e
solar. e N *
o The edge at 7.1 keV and the  _ °| l
Compton hump allows us to j st !' -
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Simultaneous Suzaku and XMM
Observation- notice the excellent
agreement on Fe K line shape

Ratio to M'=1.8 Power—low

<

Iron line Profile of
MCG -5-23-16

———t
- EPIC-PN
Suzaku XIS

Fe Ka Core (peak energy |
.|.+ at 6.397 keV - within 10eV
+ for PN and XIS)

Fe KB (at 7.06 keV)

_ﬁ # Fe K edge (at 7.1 V)
#ik iﬂi&"‘ ﬂl‘r—l?

7 8
Energy (keV)



SNR
HESS Sources



Non-thermal Component Search

= n Car LBV) Sekiguchi et al. Preliminary)
m Carina Nebura Hamaguchi et al. 2006, PAS))

n Car: yr Binary
Wind-Wind collision Non thermal comp?



Non-thermal Component Search

ASCA image of SN 1006

m SNRsS
= SN1006 (Koyama et al. 1995)
= Diffusive Shock

» =460 X i (_1[}4 1{111;'5) (__1[};;.(;) (1{] [‘.H:) TeV

Synchrotron emission

NV e =5-3 EjgorevBiouc [keV]

synch

= Radiative loss by synchrotron emission

T, e = 880 (B/10uG) "~ (g/3ke V)™ yr

m TeV electron



Non-thermal Component Search In
young SNRS

Non

Young SNRs

.

iVeIa Jr.s|



Energy Frontler = X!TeV

E° FIE) (erg cm 2 k20 §

Q.Connection between X-ray and TeV gamma-ray

(Between Magnetic held and CMB photons
or

electrons and protons)



A map of line X-rays A map of
of He-like and H-like Oxygen non-thermal X-rays




Un-identified TeV Sources

Significance Map of the HESS Galactic plane survey
HESS -
Cherenkov Telescope
E>200GeV

Imaging Technique
Galactic Plane Survey
(500 pointing, 230hr)

Latwsde (7]

g
|

Namibia 1800m above sea level




TeV sources

TABLE 5
Susmary oF PossiaLe CounterpParTs To TE HE. S5 5. VHE Gamma-Ray Sovrces 18 THE Inner Garaxy

Mame

Possible Counterpart

Luminosity

(10°% ergs s71)

I614-518...........
I616—508..............
J1632—-478..............
J1634—472..............
Ted40—465.............
nN702—420...........
NT08—410.............
N713-381..
JI713-397....ce.
I1745-290..............
J1745-303..............
JN747-281...ccue.
JIR04-216. e
JIBI3—-178 ...
JIB25—137.....ooon.
JIB34—087..............
JIR3T7—-069..............

PSR J1617-5055
IGR J16320—-4751
IGR J16358—4726/G337.2+0.1
(338.3—-0.03EG J1639-4702

(G348.7+0.3

RX J1713.7-3%6 (G347.3-0.5)
Sgr A East/Sgr A®

3EG J1744-3011

(0.9+0.1

G8.7-0.1/PSR J1803—2137
G12.82—-0.02

PSR J1826—13343EG J1826—1302
G23.3-03

AX JIRIB.0—0655

PWN
XRB
XRB/SNR
SNR/UID

SNR
SNR
SNR/BH
UTD
PWN
SNR/PWN
SNR
PWN/UID
SNR
UID




TeV Sources
HESS J1616-508

Ahoronian et al. 2006, ApJ 636, 777-797

HESS J1616-508
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i e B

TeV Sources |EEEEEREENE.
HESS J1616-508 i
m Suzaku: No detection j

« High Ly /L, LSS

Pholan Ensrgy (eV)

. p roto n O ri g i n (-’-[ O d ecay) Fig. 0. Spectral energy distribution of HESS J1616 from the

¥-ray to TeV -ray band. The synchrotron radiation from
accelerated electrons, which boost the 3 K background up to
the TeV energy range, is plotted toward the left for three
different walues of the magnetic flabd.

Name Possible counterpart Type® |
HESS JO852—463 RX JOB52 4622 SNR
HESS J1303—-631 T
HESS J1514-501 PSR B1h(0—58 PWN
HESS J1632 478 AX J1631.9-47R2 HMXB?Y
HESS J1640—-465 3338.3-00 SNR
HESS J1713-3497 RX J1713.7-3046 SNR
HESS J1804—216  Suzaku J1804-2142 7
HESS J1804—-216  Suzaku J1804-2140 7
HESS J1813-178 AX J1813-178 [
HESS J1837 (60 AX J1838.0-D6R5 T
TeV J20324+-4130 [
HESS J1616-508 :

w N % 1l froov /fx  Reference’
6.0 | 2.6 -~ 10 e LT i
T . - .

Pt | =i Do Dnd Bndd nd Bed Dnd Bed s Dot Dt g T

This work

In press



TeV Sources
HESS J1804-216

HESS J1804-216

e
PSR J1803-2137
IR | »
10

Black: 20cmm RADIO
white; ROSAT
SNR G8.7-0.1

Ahoronian et al. 2006, ApJ 636, 777-797

b (%)




TeV Sources
HESS J1804-216

HESS J1804-216 XIS image and Spectra

pos. of HESS J1804

Bamba et al. 2006 PASJ in press



Possible Counterpart Search

m HESS J 1616-508 (Matsumoto et al, 2006, PAS))
= No bright X-ray souce

m HESS J 1804-216 (Bamba et al. 2006 PAS))
m Possible diffuse source



WHIM



J.M.Miller et al. 2006, Nature

m GRO J1655-40
m Chandra HETGS

m X-ray absorbing wind must be powered by a
magnetic process

GRO J1655-40
7.0Mo BH + F3IV~F6IV (2.3Mo) 2.6day orbital period
Inclination of 67-85 (nearly edge-on)
L=3.3x1037 erg s1 (d=3.2kpc)
(4% Eddington limit of 7Mo0)
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