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Galactic Ridge X-ray Emission (GRXE)

•2D surface brightness of
COBE/DIRBE 4.9_m - the one of
RXTE/PCA 6.7keV line.

•Excellent Linear Correlation

•4.9_m comes from stars in the
old pop.

•6.7keV line _ _ Point Source

•Note: Resolution : ~1deg

Revnivtsev et al. (2006)



Galactic Cender Diffuse X-ray Emission
(GCDX) (Inner 17’×17’= 42pc×42pc)

Muno et al. (2004)

•Spectrum of the
component emitting 6.7-keV
line of the “Diffuse Emission”
is similar to that of _ Point
Sources. (Muno+04)

•~40% of the total
emission of 4-8keV  (r<2-4’)
was resolved.  All of the
“Diffuse Emission” is likey
produced by weak CV.
(Revnivtsev+07)

6.7-keV line emission in GC
come from _ point sources ?
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•To see the contribution from _ point sources to
GCDX,  we assume the results on GRXE by
Revnivtsev+06 and apply their correlation of

• to the GC region.

•Then, we see what happens.

Method (Very Simple)



200pixl=
1deg

Structure of our Galaxy Launhardt et al. (2002)
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6.7-keV data
•Fitting the spectrum of each region along

the galactic longitude (Nobukawa) and
latitude (Hyodo).

•See Nobukawa et al. (Poster B44) for
details and 2D fittings.



G0.61+0.01 Sgr C

l>0.35°: 6.7-keV follows NIR (except for indevidual SNR)
l<0.35°: Significant Excess

Koyama, Inui
et al. (2007)

Nakajima et al.
(Suzaku2006)



6.7-keV:

•Just used the
correlation

•Excess

Point sources

6.7-keV line

Point sources:

•Eye fitting

•Follows 4.9_m

Sgr B Sgr C



Point sources

6.7-keV line



•Results

•Assuming the results of Revnivtsev+06, then we found
significant excess emission of 6.7-keV line above the

expectation from the 4.9_m surface brightness.

•The excess can not be explained by _ point sourcse.

It suggests:

•Truly diffuse plasmas emitting 6.7-keV emission line
surely exist at the galactic center region.



•Size = 52pc x 27pc

•L2-10 = 2×1036ergs/s

•nave ~ 0.1cm-3

•npeak ~ 0.4cm-3

•Egas ~ 3×1052ergs

~0.36°

~0.70°

Plasma Parameters

R: 6.7keV, G:2.45keV, B: 6.4keV

•Escape Time scale (latutude) _esc = Size/Cs = 2_104yr

•Heating Rate = Egas/_esc ~ 5_1040ergs/s ~ 10-3 SN yr -1

Much higher than the current activity of Sgr A* and ~10-5 SN
yr-1 expected from the stellar mass in this region.

•Plasma is in the ionization equilibrium or not.(eg. Koyama+96)



•Estimation
•n_esc ~ 1×1011 sec cm-3

EI or NEI

•Inconsistent with the Suzaku
spectrum
 n_ > 2_1012 sec cm-3

Koyama, Hyodo
et al. (2007)

6 8 10 nt (sec cm-3)

6680 +3,-6eV

6.7-keV Line
Center

kTe=6.5keV

0.33±0.02
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Line ratio
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Confinement by Magnetic Field ?
• Pressure
• B = 0.1mG~1mG
• PB/k =106-108 K/cm3 ~ Pgas/k =2×107 K/cm3

• The strength of the magnetic field can confine 6.7keV
plasma.
• Slow diffusion _ Makes the required heating rate lower.
• But, the orientation of the mag. is vertical against the disk.
_ Easy to escape.

• Image
• Synchrotron radio : Filamentary structures exist.
• 6.7-keV : Looks smooth.

(eg. Yamauchi+90, Koyama+96)



Is there any correlation ?



Confinement by Magnetic Field ?
• Pressure
• B = 0.1mG~1mG
• PB/k =106-108 K/cm3 ~ Pgas/k =2×107 K/cm3

• The strength of the magnetic field can confine 6.7keV
plasma.
• Slow diffusion _ Makes the required heating rate lower.
• But, the orientation of the mag. is vertical against the disk.
_ Easy to escape.

• Image
• Synchrotron radio : Filamentary structures exist.
• 6.7-keV : Looks smooth.
• I feel it is difficult to conclude something at this moment.
• Further observation (north part of the Radio Arc) and

careful analyses are necessary.

(eg. Yamauchi+90, Koyama+96)



•Candidates for the heat source

•Sequential supernovae (mini starburst)

• Jet from Sgr A*

•Reconnection of Magnetic fields

• ...

•Let’s look at Suzaku image to search for a hint.

Heat Source



~0.36°

~0.70°

R: 6.7keV, G:2.45keV, B: 6.4keV

The region of the excess
emission of 6.7-keV



~0.36°

~0.70°

R: 6.7keV, G:2.45keV, B: 6.4keV



Chandra (Wang+02)



He-S-K_ (2.45keV)

G359.73-0.35

Assuming a shell structue
~3_1051ergs

Mori+07



He-S-K_ (2.45keV)

Chimney
(Nakajima+06)

Counterpart ?

Sgr C



He-Fe-K_ (6.7keV)



•Candidates for the heat source

•Sequential supernovae (mini starburst)

• Jet from Sgr A*

•Reconnection of Magnetic fields

• ...

•Let’s look at Suzaku image to search for a hint.

•We found candidates for superbubbles.

•We will study these structures.

Heat Source



Conclusion
•Significant excess emission of 6.7-keV above the

point sources expected from NIR.

•Suggests the existence of truly diffuse X-ray
emission kT=6-7keV in the GC region.

• Ionization parameter, heating rate are problems.

•Confinement by magnetic field ?

•Candidates for superbubbles.



Thank you.


