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Constraints on the physical states of Hot Interstellar
Medium towards the galactic bulge

Tomotaka Yoshino, Kazuhisa Mitsuda, Noriko. Y. Yamasaki, Ryuichi Fujimoto,
Yoh Takei(ISAS/JAXA), Dan McCammon(Wisconsin University)

The ROSAT all sky survey revealed the existence of an emission component in the direction of the galactic bulge in addition to the local structures in the diffuse X-ray
sky below 1keV. The physical states of the Hot Interstellar Medium in the bulge are important to understand its origin, however, it is not understood well, mainly
because only values integrated along the line of sight can be estimated from emission. The Chandra grating detected absorption lines of OVII, OVIII and NeIX in the
spectrum of the X-ray binary 4U1820-303 in the globular cluster NGC6624 (Futamoto et al. 2004, Yao & Wang 2005). Because of absorption and emission line are
proportional to, respectively, column density and density^2 times length,  the density distribution along the line of sight can be constrained. Comparing the intensities
of ions, it is possible to constrain the temperature distribution. We observed the regions 1.5 degrees from NGC6624 with XIS, and detected OVII, OVIII, NeIX lines,
and estimated their intensities.

It is suggested that hot plasma exists in the galactic bulge by ROSAT all sky
survey. The properties of hot plasma are estimated to be R~4 kpc, T~a few
106 K,  L~1039 erg/s, U~1056 erg. ( R.C.Almy et al. 2000.)

Reference:
R. C. Almy et al. 2000. ApJ, 545, 290
S. L. Snowden et al. 1997, ApJ, 485, 125
Futamoto, K et al. 2004, ApJ, 605, 793
Yao. Y & Wang,Q.D 2005, ApJ, 641, 930
Yao, Y & Wang,Q.D 2005, ApJ, 624, 751

4: Spectral Analysis

However, there is no consensus on the physical states of the hot plasma.
We can constrain the geometrical scale and ion density of plasma by using
both emission and absorption lines. This method become possible for the first
time by the appearance of SUZAKU CCD and Chandra grating.

Strong X-ray emission

ROSAT image of 0.5 - 1 keV
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Abstract

Observation with SUZAKU CCD
( l , b ) = (1.3, -7.5) ---1.5° from 4U1820-303
NH = 1.58×1021 cm-2

OVII, OVIII, NeIX emission lines were detected.

ROSAT r4r5  image nearby galactic bulge
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Observation with Chandra grating
OVII, OVIII, NeIX absorption lines were 
detected in the spectrum of 4U1820-303

Futamoto et al. 2004
Yao & Wang 2005

( l , b ) = (2.8 , -7.9)
 D~7.6 kpc

2: Observation

Result
There is no combination of n0 and L which consistently explain the absorption
and emission.

The result there is no solution about geometrical scale and density of the plasma means
that the surface brightness of the emission is too low compared to the absorption column
density under the present assumptions and the constraints on the temperature obtained
from the spectral fit.  We thus considered several possible explanations.
   (1) Interstellar absorption of the plasma thermal emission from the spectral fit is lower
        than real value.  However, the absorption column cannot be larger than the galactic
        value, and even if it is corrected for with the galactic value, there is no solution.
   (2) O abundance is higher so that the emission measure is higher.  However, we are
         already using the AG89 which is considered to have high O abundance.
   (3) Column density of the plasma is lower than the value estimated from the absorption

    line.  This happens if the velocity dispersion higher than the value obtained from
    the absorption line fit.  However, even if we use the column density for the optical

        thin limit,  there is no solution.
   (4) Plasma has a temperature gradient along the line of sight, and contains a lower
         temperature component.
Thus cases (1)-(3) are unlikely.  We will investigate case (4).

Systematic error due to XIS contamination(~10%) is negligible compared
with the error due to statistical uncertainty in galactic absorption.
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5: Line Intensity

Ne: 2.30(1.73, 2.93)
Mg:3.55(2.12, 5.61)
Fe : 1.72(1.27, 2.97)
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The spectrum below 6 keV during high
proton flux from Sun are affected by
Solar Wind Charge Exchange.
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