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The diffuse X-ray background below 1.2 keV contains much information about the in-
terstellar medium of the Galactic disk, bulge, and halo, as well as the intra-group medium.
The superposition of these elements plus contributions from solar wind charge exchange and
other foregrounds and backgrounds has made interpretation difficult. Good observations
in many directions and at different times are needed to start sorting out the components.
Suzaku’s low background and ability to isolate most major spectral lines in this energy range
hold the promise of important advances. This is the report of a preliminary analysis of two
high-latitude observations pointing towards ’empty’ fields on the X-ray sky.

§1. Observations

Both observations (High Lat. A: (α,δ)=(16:24:39.4, +43:28:19.2), (l,b)=(228.8,
+63.5), Effective exposure Time: 74.9 ks, and High Lat. B: (α,δ)=(02:34:57.8,
−52:17:13.2), (l,b)=(4.4 , −61.4), Effective exposure Time: 104 ks) were processed
using the version 0.7 pipeline and additionally filtered with the expression COR>4
to remove times with very high non-X-ray particle background and with ELV > 10
& DYE_ELV > 20 to avoid any contamination from Earths atmosphere. Response
matrices and auxiliary response files were calculated using the XISSIM tools (ver.
Oct 26th, 2006) with the newest calibration data (ver. Nov 2nd, 2006). Throughout
the whole analysis we only use data from the XIS-1 detector because of its superior
sensitivity at low energies. To remove the non-X-ray background from the spectra we
used the Tools for the Suzaku Night Earth Database (ver. 0.0 20060530). The tool
had some problems removing fluorescence lines from the detector between 1.3 and 2.3
keV. Therefore we excluded this energy range from the spectral analysis. Both obser-
vations suffer gravely from Solar Wind Charge Exchange (SWCX) emission, which
enhances the X-ray flux especially in the Oxygen and Carbon lines. Therefore a care-
ful selection of times where SWCX emission is at a minimum is necessary to derive
proper values for the soft X-ray background. In order to do this we inspected light
curves of the solar proton and ion flux. The data taken by several satellites is avail-
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able from NASAs CDAWeb homepage (cdaweb.gsfc.nasa.gov/cdaweb/sp_phys/).
Especially the ion flux from C+6 and O+7 can help to select good times, however
SWCX emission is not only dependent on these values.

Fig. 1. (top): Spectrum during the SWCX quiet period (first 50 ks) fitted with the CXB model

plus a vmekal model. (bottom): Spectrum during a period with strong SWCX contamination

(last 41 ks of the observation). To make it easier to compare this spectrum to the one during

the SWCX quiet period we show the same model as in the left panel.

§2. Oxygen line intensities

We derived Oxygen line intensities for both observations during times with low
and high SWCX contamination. Times for low or high SWCX contamination were
chosen to match low or high proton and heavy ion flux in the solar wind, respectively.
The time selection can probably be improved, since SWCX emission seems not only
to be dependent on the flux level of the solar wind, but also on Earths magnetic field
configuration with respect to the line of sight of the observation. Also the position
of earth against the LISM flow pattern could play a role. Further investigation of
this issue is necessary, however the selection presented here is a good first order
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Fig. 2. (top): Spectrum during the SWCX quiet period (first 70 ks) fitted with the CXB model

plus a vmekal model. (bottom): Spectrum during a period with strong SWCX contamination

(last 70 ks of the observation). To make it easier to compare this spectrum to the one during

the SWCX quiet period we show the same model as in the left panel.

approximation. The spectra with low SWCX emission were fitted with a model for
the cosmic X-ray background (CXB, absorbed power law) plus a vmekal model to
represent the emission from the Local Hot Bubble (LHB) and/or the Galactic disk
and halo (Fig. 1, (top) and Fig. 2, (top)). The LHB is thought to be near-equilibrium
thermal emission at close to 106 K, so we only expect a small contribution to the
Oxygen lines from this component. As soon as the calibration below 0.3 keV can
be fully trusted we will also take a closer look at the 1/4 keV emission from the
LHB. The derived Oxygen line intensities are shown in Table I. The comparison of
the O VII line intensity between observation High Lat B and MBM12 (off-cloud)
shows that the latter observation was probably affected by SWCX emission. The
high column density in the direction of MBM12 should absorb most of the halo
emission coming from that direction, so a minimum of Oxygen emission is expected
(as it is the case for the O VIII line). In general the O VIII line intensities seem to
be correlated with the column density, with the exception of the NEP observation.
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This observation shows the largest line intensities compared to any other observation
in the sample even though the column density in that direction is not the lowest.
Since the NEP observation showed a clear increase in SWCX emission 1), it cannot
be excluded that the ’quiet’ part of the observation is free from SWCX. As for the
O VII line intensities in this sample the results are inconclusive. The values range
between 2.49 and 7.37 LU (excluding the NEP observation), but no correlation has
been found yet. A further investigation including the 1/4 keV emission from the
LHB hopefully will give further insight to solve this puzzle.

Table I. Line intensities (in units of ct cm−2 s−1 str−1, or line units (LU), of O VII and O VIII in

different observations of the soft X-ray background.

NEP MBM12 2) MBM20 3) High Lat. High Lat.

on-cloud off-cloud on-cloud off-cloud A B

NH 4.4 40 8.7 16 0.86 1.0 3.0

(1020 cm−2)

OVII 10.41+0.67
−0.62 3.34±0.26 5.68±0.42 3.59±0.56 7.37±0.34 4.61+0.86

−0.93 2.49+0.71
−0.66

OVIII 3.69+0.54
−0.34 0.24±0.10 1.01±0.19 0.72±0.24 1.73±0.17 2.15+0.65

−0.46 1.09+0.39
−0.46

§3. Solar Wind Charge Exchange

Both observations are heavily contaminated by SWCX. The difference between
times with high SWCX emission compared to times with low contamination are
shown in Fig. 1, (bottom) and Fig. 2, (bottom). The SWCX component in High Lat
A can be fit with three lines at 0.421 keV (N VI, 1.79+1.68

−1.11 LU), 0.569 keV (O VII)

and 0.524 keV (O-K from atmosphere, 1.61+0.49
−0.97 LU). O VIII even seems to be lower

by about 0.14 LU in this spectrum compared to the SWCX quiet time. Observation
High Lat B is enhanced by emission lines at 0.304 keV (C V, 16.3+30.8

−16.3 LU), 0.368

keV (C VI, 3.99+2.16
−2.26 LU), 0.460 keV (C VI Ly-g, 1.97+0.80

−0.92 LU), 0.569 keV (O VII,

0.35+0.48
−0.35 LU) and 0.654 keV (O VIII, 3.01+0.85

−0.89 LU) during high ion flux times. The

C VI Ly-g emission has been observed before with Suzaku in the NEP observation 1)

but also with XMM-Newton and Chandra. The spectrum of observation High Lat B
shows no strong oxygen lines in the quiet SWCX times, while in times with strong
SWCX emission this changes significantly.
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