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Abstract. We have extended the spectral modelling of thgG) could contribute significantly to 1 keV background and
soft X-ray background (SXRB) using the ROSAT PSPC datdso produce a measurable component of the microwave back-
along several lines of galactic longitude. Our results contingeound quadrupole anisotropy. However, Pildis & McGaugh
to demonstrate the need for a Galactic halo component, wh{@®96) find data from other poor groups which do not support
is shown to vary markedly as a function of position. These fluthis hypothesis.
tuations significantly affect the ability to investigate variations The importance of low energy X-ray data in determining
in the extragalactic SXRB below 2 keV. Our conclusions do nbackground mass has been highlighted by the detection of ex-
support the proposal of an X-ray halo surrounding the Locedéss EUVE emission fromthe Coma cluster direction (Lieuetal.
Group of galaxies as invoked by Suto et al. (1996). 1996). The authors suggest that0% of the gravitational mass

Application of the 3 component model to a deep ROSAE in the form of rapidly cooled-8 . 10° K gas. This observation
observation in the direction of the Lockman hole is also diss dependent on correctly establishing the Galactic background
cussed. and absorption effects.

In this paper we report on detailed spectral modelling which

Key words: X-rays: ISM — ISM: structure — ISM: individual has been undertaken to better establish the mean and fluctuating
objects: Draco complex — ISM: clouds — ISM: general components of the Local Hot Bubble (LHB), embedded disk and
halo contributions to the SXRB. The data employed are from the
ROSAT PSPC observations taken along lines of fixed galactic
. longitude. A deep observations in the Lockman hole region is
1. Introduction also considered. The implication of our results on the galactic

Recentinterestin the properties of the Galactic halo arises fr§fCture and on the cosmology-related problems is discussed.

two important considerations. Firstly, the observations of galac-

tic gas motions, energetic radio emission from other spiral galax-Spectral model
ies and cosmic ray-interstellar gas interactions all appear to sup- o . . “ e
port a dynamic halo model, generically known as the founta-irrge spectral modelling is done using a senes'of slabs” which
model (Shapiro & Field 1976, Kahn 1994). It has been sugges & set_ up to repres_ent hot gas emission regions and cold gas
that cosmic rays may drive the vertically upward flow far ofiPsorbing layers (Sidher et al. 1996, see also Pietz et al. 1998

(Breitschwerdt et al. 1993). However, according to Bloemen rt1d references therein for similar analyses). In this work the
rthestmost slab defines the extragalactic component of the

al. (1993), electron radiation from an edge-on spiral galaxysg; B which is taken to h | i f
gests that energetic electron acceleration and energy loss oc » WRICT IS Taken 10 have a power faw Source Spectrum o
ectral index 1.4. The next two slabs contain a hot gas com-

closetothelocal disk regions, and notin the thick extended hat®.

The implication is that structures seen down to the resolution%(?nem_' which we ass_ociate Wit_h the Galactic halo, z_ind_the C.Old
350 pc may extend far above the disk. Hence a patchy Gala orbing Galactic disk (see Sidher et al. 1996 for justification

halo is plausible of this). The closest slab to us then contains the hot gas compo-

Secondly, the effect of any halo fluctuations on the diffu&ﬁnt V;;'.thm the Igcla[rcr:laV|tydplgs a sma][I a;nour)t Ofr']me"?:xed h
soft X-ray background (SXRB) correlation function may be si@ sorbing material. The radiation transfer function through eac

nificant, with the additional possibility of it having an impact oﬁlab is

the mic_rowave anisotropy. Hot intraqluster gas is an importa t(E) = L(B)emso®) n2P(E,T) (1 - eanU(E)l)
baryonic component and may contribute up to 30% of the t v ngo(E)

tal gravitational mass of rich clusters (White et al. 1993). Suto (1)

et al. (1996) have suggested that a halo to our Local Group
wherel;(E) is the incident radiation entering the shell from the

Send offprint requests t&.D. Sidher (sds@astrol.bnsc.rl.ac.uk) outside,E is the photon energys(E) is the energy dependant
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absorption cross-section, is the electron density)y is the Table 1. Results of fitting three component models to PSPC obser-
H | column densityT is the temperature arids the depth of the vations of all galactic longitude strips. The last entry is for the deep
shell.P(E,T) is the radiative power loss function for a plasma @servation in the Lockman hole region.

a temperaturd. In this work the Landini & Monsignori Fossi

plasma code has been used to model the emission from the®@dt  Gal Halo Foreground x7
gas componentsin the halo and the local cavity (Landini & Mokong  Lat Emission Emission
Measure Measure

signori Fossi 1990). The H 1 absorption column in the cold gas
of the disk has been derived for each pointing direction using t
Stark catalogue (Stark et al. 1992; For a comparison with t|
more recent Leiden/Dwingeloo 21-cm line survey (Hartmar#8.52 +85 1.72£0.28  1.75%:0.13 1.7
& Burton 1997) see the discussion in Sect. 3.1). The absorptém42 +79  4.06:0.41  3.8%0.19 1.2
cross-section as a function of energy is taken from Morrison3-63  +78 ~ 2.34:0.34  1.72:0.13 2.9
McCammon (1983). To economise on computing time the loc3-87 +68 ~ 4.54£0.69  1.16:0.19 1.8
cavity hot gas temperature is kept fixediaa T=5.9 with an in- +53 756241 1.34019 16
: . ) 43.84 +49 12.63:0.69 1.0&0.10 3.9
termixed column density of 6.6 . 1dcm—2 (see Judaetal. 1991 530 445 453045 113006 29
and Lieu et al. 1992). During the flttlng procedure the emission 53 | 3¢ 2319-100 281009 3.0
measure (EM) for both the local cavity and the halo compgg 37 _3¢ 12.09-041 144003 3.8
nent are treated as free variables. In addition the temperaturg®bs _47  584:059 094009 1.5
the halo component is allowed to vary. For each combinatiap.e4 —48 5.53+0.50 1.23-0.06 2.1
of parameters the spectrum arriving at the telescope aperturgéso —51 10.3%#0.75 1.69:0.16 2.2
modelled with a 1 eV resolution between 50 eV and 3keV. Th#®.76 52 7.56:0.59  1.84:0.13 1.8
modelled spectrum is then convolved with the ROSAT PSF8.14 -56  4.940.25 1.030.06 1.3
energy response function and the predicted spectrum is bingé® —79  3.50:0.53  1.34:0.13 0.9
at 50 eV intervals. The predicted binned spectrum is then co¢-10 —62 ~ 4.15:034  1250.06 2.9

pared with the observed spectrum over the entire PSPC ene%@gzg _gg-g g-gig-gg g-éig-gz ‘313
range using standang’. —58. . ) . . ,

61.15 -—-52.2 11.:4.00 1.46:0.20 1.0
3. Dat VS 58.96 —48.8 7.76:0.20 0.79£0.04 3.8
- ata analysis 56.26 —42.5 8.851.25 1.14:0.09 0.9
PSPC spectral data were extracted from a region of radrfs’l —39.1 7.0&0.15  1.5200.06 1.6
0%2 and binned at 50 eV intervals. Procedures recommenc?@d? _3?5 112&0-20 1-34&0-(1)6 1-3
by Plucinsky et al. (1993) for accepting valid event data werg" 5 +375 528040 38:0.10 3.
. .60 +38.9 9.76:0.60 2.06:0.15 35
followed. Care was taken to ensure that the region selected 3
f p Il obvi X Th dd 82 +55.9 5.0@:1.00 0.85%:0.25 1.6
ree from all obvious X-ray sources. The extracted data Wef8 15 . 583 265015 095010 3.0

then further corrected for the effects of vignetting, exposugg 45 1831 4.70:030 1.26-0.04 2.5

x0.0032  x0.0032
(] (cm®pc)  (cm°po)

and detector dead time. 8552 —85  3.94t0.41 1.22:0.10 1.8
9193 -76 2.95t0.45 1.410.19 2.2
3.1. Galactic latitude survey for different lines 9247 —-67  6.6:28 141031 07
88.27 -55 8.25£2.25 1.13:0.19 1.7
We extracted as many available ROSAT PSPC observati@os4s —44 3.3t0.4 0.88:0.06 1.5

from the archive as possible, ensuring a fairly uniform sarfi6.11 —38 12.2+4.2 1474016 1.0
pling interval in galactic latitude for longitudes 4(60°, 9¢°, 90.07 -34  8.25£2.25 1410.09 21
120 and 145. The slab model was then applied to each obsé¥{.60 +35  10.206 094006 4.3
vation using the appropriate H | column density for each regiofp->2 +39 ~ 7.25:0.77  1.38:0.16 1.3
Values for the three free parameters (viz. foreground EM, halo +40 6.0:04 2.38:016 2.0

temperature and EM) were obtained from the best spectral f %Zgi igg j‘éig'gs z'gftg'(l)g ;é

The complete results of this investigation are presented in -:03 163 8652 1 2720059 1.4
ble 1. The best fit halo temperature is notincluded inthistable@ss, .67  5.0:1.2 269-0.16 25
it was found to lie in the rather narrow rangelo T=6.3£0.1 gge3 72 4.9-0.6 2220019 3.2
for all directions. In general the low galactic latitude regions7.40 +74 7.35:0.45  2.94-0.19 1.7
in our sample provided the poorer fits to the model and a86.36 +75 7.70.4 2.38:0.16 3.0
therefore excluded from the table. This is not a surprising r85.72 +83 4.2+0.4 1.22:t0.12 35

sult as the observer’s line of sight passes through more of ##.2 +61.0 3.22:1.22 1.66:0.34 1.0
complex Galactic disk structure with decreasing latitude. Satf3-5 +54.0  2.94:0.31  1.31%0.16 1.0

factory spectral fits were however obtained for the majority ¢#7/-6 +51.0 2.88:0.06 ~ 2.0&£0.06 2.7
observations dtb | > 35°. 119.1 +48.0 5.721.09 1.430.41 0.6
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Table 1.(continued) in the denominator becomes unity for no radial dependence
(p=0). Figs. 2 and 3 show the same set of fitted halo emission
Gal Gal Halo Foreground x? measures, except that the contours now denote a radial mass
Long Lat Emission Emission distribution following dark matterpg=2) and luminous matter
Measure Measure (p=3) respectively. In all three cases a disk thickness of 3 kpc
£ b x 0.0032 > 0.0032 and a halo scale height of 12 kpc are assumed following the
"] "] (€m™pc)  (cmpc) model proposed by Bloemen (1987) for stabilityay T = 6.3.
115.0 +47.0 2.94-0.12 1.530.06 1.5 The maximum halo path-length, or the halo cut-off, is set at 50
1215 +450 841225 29Z4053 1.8 kpc and the electron density is fixed at 0.0025¢m
123.6 +41.0 10.884.03 0.9#&0.16 0.7 Fig. 4 shows the best fit2 values for the fitted halo emission
1246 -32.0 19.253.03 1.08:0.10 2.2 measures as plotted in each of the previous three figures. In
118.6 -380 10.122.03 131031 15 general there appears to be no significant pattern between the
123.8 -50.0 7.0%3.06  1.0&020 07 map of Fig. 4 and any of the maps of Figs. 1, 2 and 3, for example
i%g :22:8 g:gi;:gg g:iigég 2:2 the highy?2 points do not belong to a group with high emission
1223 -720 7.0%203 081010 26 components. . -
1405 1862 262035 146-015 3.3 The mean value of our fitted hglo emission measures (ex-
1402 +78.9 2.00:0.35 2.380.14 2.8 cluding the three very high values) is 0.020 chpc. The stan-
1456 +65.0 2.94-0.09 1.02004 1.4 dard deviation (see Fig. 5) is 60% of this value (again exclud-
142.2 +59.4 2.14-0.16 1.74-0.08 2.8 ing the three very high values) at 0.012 thpc. Although
1425 4545 1.56£0.32 1.280.13 1.3 our halo emission measures compare favourably with the range
1436 +48.6 1.19:0.19 1.7%0.05 2.0 ~0-0.017 cnr® pc derived by Snowden et al. (1998) from their
1457 +43.1 12.7&¢0.95 145006 1.2 detailed analysis of keV band data, the foreground emission
1412 4389 4.16:006  1.34:008 1.6 measures in our sample do not support their conclusion that the
144.6 -36.2 41.5@¢2.84 165011 19 bulk of the SXRB originates inside the LHB. Our results are in

1485 —-43.8 4223240 132004 45
1416 —-47.4 39.0%2.03 4.9&0.16 1.7
1440 -54.6 7.1@0.33 1.140.08 1.9

broader agreement with those of Pietz et al. (1998).
To check how much of the EM variation might be due to

147.0 —591 282052 0.88008 49 small-scale variability in the column density which would not
1455 —659 6.78-0.05 0.86-0.07 3.8 be picked up by the Stark catalogue, column densities have also
1495 -84.2 3.070.24 1.12005 2.9 been recovered from the Leiden/Dwingeloo survey (Hartmann
1495 +453.2 1.56:0.50 1.08:0.40 5.1 & Burton 1997). The Stark and Leiden/Dwingeloo column den-

sities for all our pointing directions are compared in Fig. 6. As
well as a random scatter of a few0cm~2 there is a small
The results for all the regions are summarised in Figs. 149stematic difference. To estimate the effect of this on the de-
3 using the Hammer-Aitoff projection of the sky in galactic corived Galactic halo EM it is necessary to consider the effect
ordinates. The fitted halo EM for each direction is shown as an absorption in the 400-500 eV energy range where the halo
open circle. The diameter of each circle is proportional to thes its most dominant effect on the spectrum (see Fig. 7). From
halo emission component at that point. The labelled contow®rrison & McCammon (1983) the absorption cross section
represent the expected EM variation if the hot gas is associaii@dhis region is~ 7.4.1022 cm~2. The solid line in Fig. 8
with the spiral arms and calculated from the following expreshows how the difference in column density between the Lei-

sion (see Sidher et al. 1996) den/Dwingeloo survey values and the Stark values would affect
- lsinb/h7? the halo EM. The symbols on the figure show the difference be-
EM — A2 / {6 > } dl (2) tween the actual fitted value and the mean. The scatter shown in
z0/sinb Ly the plot is far in excess of that expected on the basis of column

h%ensity uncertainties, from which we conclude that the scatter
eflects areal intrinsic variation in the halo EM. The fact that the
eiden/Dwingeloo column density values are about 8% lower

whereA is a factor associated with the local halo density in t
solar neighbourhood is the disk height above the galacti
plane marking the start of the halwis the galactic latitudd) is

the scale height above the plane of the digkthe distance along thar’l\frorc;\di'tark lhas a negflgalt? ef;fect czjn our tr)eshul}s. b i
the line of sightp determines the radial halo mass distribution nadcitionaisource ot ‘>alactic andnearby hajo absorption,

in the Galaxy and; is the radial distance from the Galacticn.Ot taken into account in the modelling of Sect. 2 is the warm,
centre given by diffuse H" component of the ISM. Th|§ gas, believed to be at

~10* K, constitutes a quarter of the interstellar hydrogen. It
extends out into the halo region with a scale height of about

900 pc. Detailed measurements of the latitude and longitude
Ry, the distance of the Sun from the Galactic centre, is takendigtribution are not available forH but we can use some figures
be 8 kpc. The halo emission contoursin Fig. 1 show no longitugepplied by Reynolds (1991) to estimate the additional error in
structure; the reason for this is apparent from Eq 1 as the teQH determination of the halo EM Variability Ilkely to arise from

r = \/Z2 cos?b+ R3 — 2Ry cosb cos /! (3)
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Fig. 1.Halo EM plotted as a function
of galactic coordinates. The open
circles represent the fitted halo EM,
the diameter of each symbol being
proportional to the emission. The
contours represent the EM variation
for a hot gas associated with the
Galactic spiral armspE0).

Fig. 2. Same as Fig. 1 but here the
contours represent the EM variation
following a radial mass distribution
of dark matter =2).

this lack of knowledge. From Table 1 of Reynolds (1991) wi® be some correlation of the variability. WhilegN values
notice that the H column is both less than the H 1 column andange from 0.74.1% cm™2 to 2.1.16° cm™2, Ng ; values
less variable than the neutral hydrogen. However, there seearsge from 1.5. 1% cm~2 to 6.2.13° cm~2. Now the peak
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Fig. 3. Same as Fig. 1 but here the
i contours represent the EM variation
-0 following a radial mass distribution
Galactic Longitude of luminous matterg=3).
Chi—squared Distribution For The Galactic Halo EM
180° 180°

Galactic Latitude

Fig. 4.Variation ofy2, the goodness
of fit parameter for the regions fitted
in Figs.1-3. The diameter of each
circle is proportional toy2, i.e. the

smaller the circle the better the spec-
Galactic Longitude tral fit.

-90°

contribution to the counting rate (Fig. 7) from the halo occurs approximation to the M cross section in a warm ISM gas.
about 200 eV. At this energy we assume that the absorption crbssm Cruddace et al. (1974) we take this cross section to be
section per B within an H 1l region of an O star is a reasonabl& . 10-2' cm~2. For cold gas we estimate the H | cross section
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12 T T T T T T T

the LG of galaxies (see Suto et al. 1996). To investigate this
possibility we took the coordinates of the Andromeda nebula
as being representative of the origin of the coordinate system
for the LG. Doing the necessary coordinate transformations for
all the regions in our sample we show in Fig.9 the Hammer-
Aitoff projection map in “Local Group” coordinates, with the
i fitted halo component now being associated with the LG. The
i contours represent the expected fall-off in the EM from the cen-
| tre of the group assuming a simglé? (i.e. p=2) spherically-
_ symmetric halo mass distribution. The actual expression used
for EM variation as a function of LG coordinates is similar to

[ N Eq. 2 but without the term in the numerator for the disk depen-
dence. For consistency with Suto et al. (1996) the distance from
the LG centre to our Galaxy is maintained at 350 kpc.
Fig. 5. Frequency distribution of the fitted halo emission measures (in There is no striking pattern apparent here and it is difficult to
units of 0.0032 cm* pc) as given in Table 1. argue in favour of the conclusions drawn by Suto et al. (1996). It
is unlikely that the emission originates from the LG, principally
. because of the large variations observed in the halo emission.
1 For all the analyzed directions the data were arranged in the LG
xo longitude bands of 30width. The best fit value for the electron

1 density is estimated to be 0.066@.0003 cnT3. This value is
| an order of magnitude smaller than the one corresponding to the
. Galactic halo.

Frequency

15 20
Halo Emission Measure

8E20 —— — —
7E20 I
8E20 :
5E20 I
4E20 :
3E20 :

2E20 | 1 4. The Lockman hole

Column density (Dwingeloo)

1E20

7 ROSAT PSPC datasets for the Lockman hole region (Lockman

| etal. 1986) were accessed from the archive with the criterion that

they lie within or at the periphery of this lowest column density

region. The common feature of these observations is that they

Fig. 6. Scatter plot of the Leiden/Dwingeloo H | survey data vs. thare¢ some of the deepest observations performed with ROSAT,

data from the Stark H | survey for all the directions in our sample. thus providing an opportunity to improve upon the quality of
the spectral fits than hitherto achieved.

These deep observations, however, initially gave quite poor
to be 9.102! cm—2 (Morrison & McCammon 1983). We find fits to the data using the previously defined recipes. To investi-
arange of attenuations between 0.7 and 0.35 for thedlumn  gate this effect further the time series for the total event count rate
and between 0.2 and 0.004 for the HI column, based on tfi&EVS) were examined for the Lockman hole observation cen-
Reynolds data. Thus the H I column variability dominates thtted atl=149%5, b=532 (ROSAT observation sequence number
of the warm gas and the latter is likely at the most to contributp900029), which has a total exposure time of 122,123 seconds.
a factor of two to the halo EM variability. In view of the factThe entire observation consists essentially of three viewing pe-
that we find a halo emission varying by a factor 10 or more ami@ds. Upon applying an additional constraint of a maximum
also since we find this variability to be uncorrelated with likelyotal event rate of 14 cts$ the fluctuations in the time series
errors in the cold gas column, we conclude it to be unlikely theecome essentially insignificant, giving us confidence that most
the additional warm gas absorption can significantly affect oaf the contaminating events have been removed from the data.
conclusions. The resultant exposure time for the observation was however

Fig. 7, which shows a typical fitted spectrum for a SXRBeduced to just 9,278 seconds, typical of the exposures for the
direction, clearly demonstrates that at 1 keV the halo componether PSPC fields listed in Table 1. The output spectra resulting
is about 10% of the extragalactic power law component. THi®m the good time windows used in generating these time series
suggeststhat at 1 keV the SXRB fluctuations can only be studase plotted in Fig. 10. It is evident from the essential differences
at the 10% level. Likewise, at 2 keV, it appears that fluctuatioitsthe two spectra that the bump-like feature present at 550 eV,
at just the 1% level can be examined. before application of the maximum total event rate cutoff, is
a contaminant most likely to be associated with particle back-
ground enhancements. As the observation under consideration
here commenced in April 1991 and completed in April 1992,

It can be argued that the component of emission attributedth® enhancements could therefore be connected with the solar
the Galactic halo is in fact related to the hot gas associated witlaximum.

o S S S S S S RS
0E0 1E20 2E20 3E20 4E20 5E20 BE20 7E20 8E20 SE20
Column density (Stark)

3.2. Possibility of a Local Group halo
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Local Bubble

Counts/sec/a remin?

1076

Fig. 7. Spectral fit for a typical

. : SXRB direction. The overall fit is

100 1000 shown together with contributions
Energy (eV) of the individual components.

The setting of a rather strict threshold on TEVS has
proved the spectral fit for the deep observation (see last er C *
Table 1) and although the fit is still far from acceptable, the i
gree of discrepancy is no worse than for some of the other
fitted regions in Table 1. Having already explored the halc
foreground components in some detail, it is now reasonal
concentrate on the extragalactic component; it is concei
that these discrepancies are due to fluctuations in the |
law component which are neglected by the simple extra
tion from 5 keV down to 2 keV. To test this tentative hypoth
two more free parameters are introduced into the model, n¢
the spectral slope and the spectral coefficient. A five parai 220tz oto | 1o zEe | sz
fitis thus performed for the deep observation rp900029 ar Column density difference

ranges of th_e pa_rameters are tabulated in Table 2. The res'gllégg_ Scatter plot of the deviation from the mean of each fitted halo
are summarised in Table 3.

. . EM (in units of 0.0032 cm® pc) and the HI column density differ-
However, an equally acceptabig fit can be obtained by a gnce hetween the Stark and Leiden/Dwingeloo surveys. The solid line

wider variation in the spectral slope and coefficient than is reppresents the expected halo EM variation as a result of this column
resented by the differences between the fixed power law and #&isity difference.

shown in Table 3. Since both the average halo and extragalactic
components are significant in the 1-2 keV energy range, there )
is no way of separating the two effects in our measurements, 8sConclusions

pecially in view of our limited knowledge about the origin angr simple model continues to provide meaningful spectral fits
spectral properties of 'Fhe extragalactic component. The best&ssy 5 large area of the sky, signifying the basic validity of the as-
timate one can make is to extrapolate the higher energy poWgmptions about the geometry. Residual instrument calibration
law - our standard model - to the 1-2keV range, but all oyhcertainties, particle contamination and scattered solar X-ray
statements about the average halo component are subject i, Qa§ground are likely to be the principal sources of error. The
uncertainty arising from this assumption. discrepancies may also be attributable to long term enhance-

Recent work by Miyaji et al. (1998) supports our result§nents which tend to have softer component than the cosmic ray
although they have performed simultaneous spectral fits 10 (Big:\ ground. Comparison of the best fit halo emission measures
region using both ROSAT PSPC and ASCA data. Their modg,nq as a function of position lend no positive support to the
incorporates a broken power-law for the extragalactic ComAQyothesis that there is a significant hot gas distribution centred
nent which steepens Bt< 1keV. on the LG. A patchy Galactic halo hot gas at temperaltyér

L=
o a3 o g
N oo
TT T T T

Emission measure differen
M oAh N O N RO B O

[
m
o
=1
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Table 2. Parameter search space for the 5 parameter fit to the rp900029 deep observation in the Lockman field The range of variation for each
variable parameter is shown with the number of increments over the indicated range being enclosed in brackets. Fixed parameters are printed in
boldface

Slab Spectral Spectral Nyr log T Emission

description coefficient Slope 1bem—2 measure
ph/(cn? skeV sr) % 0.0032 (cm~° pc)

1) Extragalactic PL  0.002-0.022(21)  0.4-2.4(21) 0.0 - -

2) Galactic halo - - 0.0 5.8-6.3(6) 2.0-5.0(31)

3) Disk — - 50 - _

4) Foreground - - 6.6 5.9 0.5-2.5(11)

Table 3.Best fit results {2 < 1.6) for rp900029 deep observation in the Lockman field

Slab Spectral Spectral  Ngr log T Emission
description coefficient Slope  1decm? measure
ph/(cn? skeV sr) % 0.0032 (cm™° pc)

1) Extragalactic PL  0.00350.0005 0.7Z0.3 0.0 - -

2) Galactic halo - - 0.0 6.3 240.2

3) Disk - - 50 - -

4) Foreground - - 6.6 5.9 0.90+0.10
Local Group "Halo Emission Measure Variation" — p=2

180°

Local Group Latitude

Fig.9. LG halo EM variation as a
function of LG coordinates (centred
onthe Andromedanebula). The con-

—90° tours denote the expected EM for a
p=2 density decrease from the cen-
Local Group Longitude tre.

= 6.3 and with an average EM of 0.02 cfipc is much more impossible to investigate the 1 keV SXRB spatial variability to

likely. better than 10% accuracy and likewise the 2 keV SXRB to better
The electron density we would attribute to any LG halo ithan 1%.

too small to affect planned investigations of the Cosmic Mi- The spectral fitting in the Lockman hole region in compari-

crowave Background (CMB) anisotropy. It is worth noting thagon with the all-sky average suggests fluctuations in the power

this electron density is only 1/10th of that of the local galactiaw representation of the intrinsic SXRB by approximately 50%,

halo. The observed fluctuations in thel0° K halo render it although we cannot be certain of separating local and true ex-
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Counts/sec/a remin?

Fig. 10. Spectral plot for the deep
—|  observation rp900029 in the Lock-
4 man field. The triangles represent
7 the spectrum generated with just the
A Master Veto (MV) < 170 Counts/sec | mastervetothreshold of 170 cts's
o® while the diamonds represent the
spectrum with the additional con-

107 o Photon event rate < 14 Counts/sec plus MV threshold — straint of the phOtOI’] event rate be-
E N N 3 ingbelow 14 ctss'. The best three
100 1000 component spectral fit for this re-
Energy (eV) gion is shown by the solid line.

tragalactic sources of spatial variability. We wish to stress tBeeitschwerdt D., McKenzie J.F., Voelk H.J., 1993, A&A 269, 54

difficulty in the 1-2 keV energy regime of effecting this sepacruddace R., Paresce F., Bowyer S., Lampton M., 1974, ApJ 187, 497

ration. Hartmann D., Burton W.B., 1997, Atlas of Galactic Neutral Hydrogen.
Halo EM fluctuations are established at the 30% level over Cambridge University Press

an angular scale ofgTable 1). Since there is likely to be lesgda M., Bloch J.J., Edwards B.C., etal., 1991, ApJ 367, 182

fluctuation power at smaller angular separations, claims tht@n F.D., 1994, Ap&SS 216, 325

. . 5 . Landini M., Monsignori Fossi B.C., 1 A&A 82,22
certain clusters of galaxies exhibit EUV excess (e.g. Lieu at E.%Tldgl Qljjen%r;ls\llg\?ogid%sesrls g 'etgjo’lgiz ilﬂ;J 337 158

1996) are probably safe from this source of contamination a3, g ' wmittaz J.P.D Bowyer S., et al. 1996, Sci 274, 1335

the spatial scales involved are smaller. Lockman F.J., Jahoda K., McCammon D., 1986, A&A 302, 432
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