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Abstract. Soft X-ray background data from the ROSATPSPC have been fitted by 
a model including emission from the local bubble, embedded hot gas within the disk, 
hot gas in the Galactic halo and extra-galactic emission, together with local and disk 
absorption. In all directions a halo component at 106'2 K (0.2 keV) is required for an 
acceptable fit. The halo emission measure shows spatial variability and the global 
trend suggests a disk-like planar rather than more extended spherical distribution. 
New values for the emission measure within the local bubble are derived. 

1 Introduction 

Detailed spectral modelling is being used to establish the mean and fluctu
ating components of the local bubble, embedded disk and halo contributions 
to the soft X-ray background (Sidher et al. 1996). R OS AT shadowing data 
(Burrows and Mendenhall, 1991, Snowden et al. 1991) have cast doubts on 
early models of the < 2 keV background, based either on absorption of a 
3 x 106 K halo or on purely local bubble emission with cavity walls at varying 
distances. Sidher et al. 1996 showed that the minimal model giving an accept
able spectral fit must include an extra-galactic power law component, a hot 
gas Galactic halo component at logT = 6.2 and a local bubble at logT = 5.9. 
In some directions, such as the Lockman hole region (Sidher et al. 1997), an 
additional component is needed which may indicate embedded disk emission 
from wind or supernova driven bubbles. Radio data and cosmic ray propa
gation studies suggest an extended galactic halo and a sufficiently hot and 
extensive gas component is needed for stability (Bloemen 1987). Kahn, 1994 
reviews the fountain model in which regions of upward flow, driven by SNRs, 
are balanced by others returning to the disk. Cosmic rays may drive the flow 
far out (eg Breitschwerdt et al., 1993). The 0.5-2 keV soft X-ray spatial auto
correlation function has been used to study the contribution of various types 
of source to the extra-galactic background (eg Soltan et al. 1996, Barcons and 
Fabian, 1989). The possibility of substantial Galaxy related spatial fluctua
tion has not been considered. Suto et al. (1996) show that a Local Group halo 
origin for the 1 keV background could account for the microwave background 
quadrupole anisotropy through the Sunyaev-Zel'dovich effect, although Pildis 
and McGaugh, 1996 disagree using data from other poor galaxy groups. 

https://doi.org/10.1017/S0252921100071219 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100071219


334 Sumner et al. 

2 Spectral Modelling 

Modelling is done using any number of concentric shells, each of which may 
contain a mixture of hot emitting gas and cold absorber. Details may be 
found in Sidher et al. 1996. The radiative power loss function of Landini 
and Monsignori Fossi, 1990 is used for all emitting components except the 
extragalactic background where a power law is used. Predicted spectra are 
convolved with the instrument performance. 'Clean' observational data are 
extracted from archived ROSAT PSPC data using a procedure designed to 
minimize contamination from particle backgrounds. From these, images are 
displayed and binned background spectra are recovered from within regions 
devoid of obvious sources. Observed and predicted spectra, identically binned, 
are then using a \ 2 test. Best fit models and their associated free parameter 
ranges are assessed using the criteria of Lampton et al., 1976. 

3 Results and Discussion 

3.1 Local Bubble and Galactic Halo Emission Measure 

Fits have been performed on 78 ROSAT observations including the Draco 
complex, the Lockman hole and M87 (Sumner et al. 1997). For the local 
bubble a fixed temperature (logT = 5.9, Lieu et al., 1992) has been used for 
all directions and the best fit emission measures (EMs) are shown on Fig. 
1. The radius of each circle is proportional to the EM which ranges from 
0.0028 to 0.011 cm - 6 pc. The mean value of all pointings is 0.006 cm - 6 pc. 
The temperature and EM of the halo component are free parameters in the 
fits. Apart from the M87 region, the best fit halo temperature is constant (to 
within the fitting step size of AlogT) across the sky and is given by logT = 6.2. 
The best fit EMs are shown in Fig. 2. The radius of each circle is proportional 
to the EM which ranges from 0.0096 to 0.083 cm - 6 pc. The mean value of all 
pointings is 0.024 cm - 6 pc. There is a tendency for the EM to increase towards 
the galactic equator, which we have previously shown (Sidher et al. 1996) is 
consistent with a disk-like distribution (following Bloemen 1987). 

3.2 Local Group Halo Model 

In Fig. 3 solid contours show the expected variation in halo EM assuming 
it has a spherical distribution about the Local Group centre with a density 
profile following a speculative dark matter distribution (see model of Sidher 
et al. 1996 with p = 2). Contours labels are in units of 0.0032 cm - 6 pc. The 
model predicts an decrease in EM in all directions away from the centre of 
the Local Group. This trend is not consistent with the results. 
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Fig. 1. Local Bubble emission measures 

Galac t i c Halo Em iss ion Measure V a r i a t i o n 
90° 

•->'^y./# 
••ySTJ. 

<* a 

i s o - i s o " 

i"'"6u a o\ k% 

""'•••'•'.^••"."p'.Vo.';-..o. I .••>:>::-.•; . 
"""•••"•"••::'. :n"ftOVi'i! '=':': ':-'-'---

- 90 ° 
Galactic Longitude 

Fig. 2. Galactic Halo emission measures 
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Fig. 3. Local Group Halo emission measure 
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