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ABSTRACT

We analyzed deep Chandra observations of the Galactic plane region centered at l = 28.55◦, b = −0.03◦ with the aim to obtain the
best possible constraints on the contribution of weak point sources to the Galactic ridge X-ray emission (GRXE) in this region. We
demonstrate that the vast majority of the detected sources are Galactic in origin and are probably cataclysmic variables and coronally
active stars. We use the number-flux function of detected sources to constrain the luminosity function of Galactic X-ray sources in
the range 1030−1032 erg s−1 and find good agreement with the luminosity function of sources in the Solar vicinity. The fraction of the
total flux at energies 1−7 keV resolved into point sources at the current sensitivity level is ∼25%. Excluding the expected contribution
of extragalactic sources, ∼19% of the GRXE is due to point Galactic sources with interstellar absorption corrected fluxes higher than
1.2 × 10−15 erg s−1 cm−2 in the energy band 1−7 keV.
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1. Introduction

The origin of the Galactic ridge X-ray emission (GRXE) has
been a long-standing problem of X-ray astronomy. Since the dis-
covery of this emission in the late 1970s (Cooke et al. 1970;
Bleach et al. 1972; Worrall et al. 1982), different explanations
have been proposed for its nature. These can be divided into two
major branches: i) the GRXE is truly diffuse, i.e. it is generated
in the interstellar medium (see e.g. Koyama et al. 1986, 1989;
Tanaka 2002; Ebisawa et al. 2005), or ii) it is the integrated
emission of faint Galactic point sources (Worrall & Marshall
1983; Koyama et al. 1986; Ottmann & Schmitt 1992; Mukai &
Shiokawa 1993; Revnivtsev et al. 2006b).

The main problem with the former hypothesis is the dif-
ficulty of keeping plasma that is apparently thermal and hot
(>5–10 keV) (Koyama et al. 1986, 1989; Tanaka 2002; Koyama
et al. 2006) within a thin layer along the Galactic plane (see e.g.
Worrall et al. 1982; Warwick et al. 1985; Yamauchi & Koyama
1993; Revnivtsev et al. 2006b).

The latter scenario recently received strong support from
work of our team (Revnivtsev et al. 2006b; Sazonov et al. 2006;
Krivonos et al. 2006; Revnivtsev et al. 2006a). In particular, we
obtained high-quality maps of the GRXE that showed striking
similarity with the near-infrared map representing the distribu-
tion of stellar mass over the Milky Way. We concluded that
throughout the Galaxy the GRXE volume emissivity is propor-
tional to the stellar mass density. Furthemore, we showed that
the GRXE emissivity per unit stellar mass is consistent with the
cumulative emissivity of known classes of weak X-ray sources
in the Solar vicinity – cataclysmic variables and coronally active
stars (Sazonov et al. 2006).

We recently used deep Chandra observations of a field in the
close vicinity of the Galactic Center (GC) to demonstrate that
at least 40−50% of the total X-ray emission from that region is

created by point sources (Revnivtsev et al. 2006c). It is known
that the properties of the X-ray emission from the GC region are
very similar to those of the large-scale GRXE, suggesting that
both have the same physical origin (e.g. Tanaka 2002). However,
as the space density of stars near the GC is 3−4 orders of mag-
nitude higher than is typical for the Galactic plane (GP), one
could expect that truly diffuse X-ray emission, should such ex-
ist, might provide a more significant contribution to the GRXE
from the GP.

This motivated us to study one of the deepest Chandra ob-
servations of the GP, centered at l = 28.55◦, b = −0.03◦, with
the aim to estimate the contribution of resolved Galactic point
sources to the total X-ray flux from this direction. This observa-
tion was previously analyzed by Ebisawa et al. (2005).

2. Data reduction

We used the Chandra observation (OBSID 2298) of the GP re-
gion in the direction l = 28.5548◦, b = −0.026◦, with a total
exposure time of ∼102 ks. In order to maximize the sensitiv-
ity to point sources, we restricted our analysis to the data col-
lected within 4′ radius around the aim point of the telescope,
where its angular resolution is better than 1′′ (FWHM). At larger
distances from the aimpoint the size of the point spread func-
tion of Chadnra significantly increases (∼2.6 times at 4′ dis-
tance from the aimpoint) and the sensitivity drops by more
then 1.5 times (e.g. Muno et al. 2006), therefore we do not con-
sider these regions below. The solid angle of the field of our
study is thus ∼4.25× 10−6 ster. Note that we did not analyze ex-
isting Chandra observations of a nearby GP region (OBSIDs 949
and 1523), because the central 4′-area of this field does not over-
lap with the region of our study, making it impossible to increase
the point source sensitivity, which is key to us, by adding these
extra data.
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The data were reduced following a standard procedure
fully described in Vikhlinin et al. (2005). The only dif-
ference is that the detector background was now mod-
eled using the stowed dataset (http://cxc.harvard.edu/
contrib/maxim/stowed). Point sources were detected using
the wavelet decomposition package wvdecomp of ZHTOOLS
software (Vikhlinin et al. 1998)1.

Due to the significant drop in the Chandra sensitivity at en-
ergies E > 2 keV and especially at E > 7 keV, and because
of the strong effect of interstellar photoabsorption in the GP at
E < 1 keV, we used the energy band 1−7 keV for our anal-
ysis. A total of 6.5 kcnts in this energy band were accumu-
lated from the studied area of 0.01396 sq. deg over 102 ks.
This implies the total observed X-ray flux F1−7 keV, observed =
(1.0± 0.1)× 10−12 erg s−1 cm−2. For conversion of the count rate
into the flux we used the simplest best fit model to the observed
data points – a power law in energy band 1−7 keV with the pho-
ton index Γ = 0.7.

After constructing the number-flux function of deteced
sources, we corrected it for the incompleteness near the detec-
tion threshold using the procedure developed for our GC study
(Revnivtsev et al. 2006c). In essence, Poisson fluctuations in the
number of counts detected from a weak source effectively re-
duce the probability of its detection in a given observation (see
e.g. Hasinger et al. 1993; Kenter & Murray 2003). To correct
for this “leakage” of sources under the detection threshold, we
derived the allowed range of intrinsic log N−log S functions of
sources by simulating mock Chandra images for a large num-
ber of such functions and checking which of these images are
consistent with the measured number-flux relation. The multi-
fold of allowed intrinsic log N−log S functions was then used to
determine the resolved fraction of the GRXE.

The studied Chandra field is characterized by heavy in-
terstellar absorption. The total column density of atomic and
molecular gas through the Galactic disk in this direction is es-
timated at ∼6 × 1022 H atoms per cm2 (Ebisawa et al. 2005).
The Galactic sources in the field are expected to be located at
widely differing distances, from our close vicinity all the way to
the outer boundary of the Milky Way, whereas the distribution
of the absorbing gas within the sampled cone of the Galaxy is
poorly known. Ebisawa et al. (2005) made an attempt to esti-
mate typical column densities from stacked Chandra spectra of
subsets of sources detected in this field and found values ranging
from ∼0.5 × 1022 to >5 × 1022 cm−2. In view of the remaining
uncertainty, we assume in our analysis that all Galactic X-ray
sources in the field are characterized by the same absorbing col-
umn density NH = 2×1022 cm−2, while all extragalactic ones by
NH = 6 × 1022 cm−2.

To make a direct comparison of the source counts in the
GP region with those in typical extragalactic fields (maximally
devoid of Galactic sources), we also analyzed Chandra obser-
vations of the Deep Fields South (CDFS, OBSID 5021) and
North (CDFN, OBSID 3389) in exactly the same manner as the
GP data. To have the same exposure time as for the GP field,
we used only ∼100 ks of the available (ultra-deep) observations
for each of these extragalactic fields. However, even in this case
the number of detected extragalactic sources in the GP region is
expected to be significatly reduced compared to the CDFS and
CDFN by the strong interstellar absorption.

1 http://hea-www.harvard.edu/saord/zhtools/

3. Expected number-flux functions of Galactic
and extragalactic sources

The majority of weak X-ray sources (Lx < 1034 erg s−1) in our
Galaxy are cataclysmic variables and coronally active binary
stars (e.g. Vaiana 1981; Sazonov et al. 2006). These classes of
sources are expected to be distributed over the Milky Way just
like ordinary stars (with the notable exception of globular clus-
ters where the relative fraction of X-ray sources may be different
due to the greatly increased role of dynamical processes in form-
ing such systems). Such proportionality between the space den-
sity of weak X-ray sources and that of stars has indeed been ob-
served (see e.g. Muno et al. 2006; Revnivtsev et al. 2006c). This
allows us to predict the distribution of X-ray sources along our
studied light of sight and consequently the expected log N−log S
function for a given source luminosity function, e.g. for that
measured in the Solar vicinity (Sazonov et al. 2006).

In estimating the contribution of extragalactic sources to
the number-flux function measured in the GP field, we pre-
ferred to carry out a direct comparison with ∼100 ks subsets
of CDFN and CDFS observations, rather than relying on pub-
lished log N−log S functions of extaragalactic sources (e.g.
Moretti et al. 2002). This allows us to use the same energy band
(1−7 keV) for detecting sources, thus avoiding any rescaling
and its associated uncertainties. Also, number-flux relations con-
structed from these observations should be affected by the leak-
age of weak sources (see above) similarly to the GP observation,
faciliating comparison of the measured log N−log S curves.

3.1. Galactic disk model

In order to make a prediction for the number-flux function of
Galactic X-ray sources in the studied GP region, we should take
into account the spatial distribution of stars (which have been
shown to be good tracers of weak X-ray sources) along the line
of sight. For this purpose we should adopt some mass model of
the Galaxy. Since our observation is directed relatively far from
the GC (l ≈ 28.5◦), we do not expect any significant contribution
from sources residing in the Galactic bulge. Thus, it is sufficient
to consider only the disk component of the Galaxy.

There is general agreement that the space density of stars
in the Galactic disk is exponentially declining (with scale-
height Rdisk) with Galactocentric radius R and that there is a
similar decline of density with radius within some minimal ra-
dius Rm due to the presence of the Galactic bulge/bar inside this
radius (e.g. Freudenreich 1998). We therefore adopt below the
following mass model of the Galactic disk:

ρdisk(R) = ρ0,disk exp

[
−
(Rm

R

)3
− R

Rdisk

]
,

where ρ0,disk = 5.5 M� pc−3, Rm = 2.5 kpc, and Rdisk = 2.2 kpc.
We additionally assumed that the stellar space density abruptly
drops outside a Galactocentric radius of 10 kpc and that the dis-
tance between the Sun and the GC is 8.0 kpc. As our observation
is aimed almost exactly at the Galactic plane and the angular size
of the studied region is tiny (∼4′), it is appropriate to ignore the
vertical distribution of stars in the Milky Way.

Parameter of the adopted model are slightly different from
those used in Sazonov et al. (2006) and Revnivtsev et al. (2006b)
due to special requirement to predict correct near-infrared (NIR)
surface brightness value at the region of our study (l ∼ 28.5◦).
Good correspondence of the NIR surface brightness profile to
that observed by COBE/DIRBE (corrected for the interstellar
extinction following Revnivtsev et al. 2006a) is seen in Fig. 1.
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Fig. 1. Profile of the near-infrared brightness of the Galaxy along its
plane as seen by COBE/DIRBE at 3.5 µm. The dashed line is a profile
predicted by the Galaxy mass model adopted in this paper.

3.2. Cumulative characteristics at l = 28.5◦

The extinction corrected surface brightness of the Galactic disk
at 3.5 µm in the direction of our observation (l ∼ 28.5◦, b ∼
0.03◦) is I3.5 µm ∼ 21 ± 4 MJy/sr (a significant fraction of
the quoted uncertainty is associated with the correction of the
COBE/DIRBE data for interstellar extinction), or2 (1.4 ± 0.3) ×
10−6 erg s−1 cm−2 deg−2. Given the area (1.39 × 10−2 deg−2) of
the studied Chandra field, the total NIR flux from this region
F3.5 µm = (2.0 ± 0.4) × 10−8 erg s−1 cm−2.

From our study of the large-scale distribution of the GRXE
with RXTE we found the ratio of the NIR surface brightness to
the GRXE intensity in the 3−20 keV band to be (4.1±0.3)×10−5

(Revnivtsev et al. 2006b). Assuming that the GRXE spectrum is
a power-law with photon index Γ = 2, we can rescale this fac-
tor to the 1−7 keV band: F1−7 keV/F3.5 µm = (4.2 ± 0.3) × 10−5.
Multiplying this ratio by the measured NIR flux yields the ex-
pected GRXE intensity in the considered direction: (5.9± 1.2)×
10−11 erg s−1 cm−2 deg−2. Consequently, the GRXE flux from
the entire Chandra field is expected to be F1−7 keV = (8.4 ±
1.8) × 10−13 erg s−1 cm−2. This estimate does not take into ac-
count the significant interstellar absorption in the studied direc-
tion. Considering column densities NH ∼ 0.5−4 × 1022 cm−2 to
be typical of Galactic X-ray sources in this field (see the discus-
sion of this issue in Sect. 2 above), the expected absorbed GRXE
flux F1−7 keV, absorbed ∼ (4−7) × 10−13 erg s−1 cm−2.

The above estimate still does not take into account the
contribution of extragalactic sources. The all-sky average in-
tensity of the cosmic X-ray background (CXB) is I2−10 keV ∼
2 × 10−11 erg s−1 cm−2 deg−2 (e.g. Revnivtsev et al. 2003,
2005; Hickox & Markevitch 2006), or I1−7 keV ∼ 1.8 ×
10−11 erg s−1 cm−2 deg−2 (assuming a power-law spectrum with
Γ = 1.4). This translates into a flux F1−7 keV ∼ 2.5 ×
10−13 erg s−1 cm−2 for our Chandra field. Taking into account
that the full Galactic column density in the direction of our study
is NH ∼ 6 × 1022 cm−2, the CXB contribution to the observed
X-ray flux is expected to be ∼1.2×10−13 erg s−1 cm−2. Therefore,
the total (GRXE plus CXB) X-ray flux from the studied
region should be F1−7 keV, expected ∼ (5−8) × 10−13 erg s−1 cm−2.
This is compatible with the flux actually measured by

2 We adopted the DIRBE bandwidths from
http://lambda.gsfc.nasa.gov/product/cobe/
about_dirbe.cfm.

Chandra: F1−7 keV, observed = (1.0±0.1)×10−12 erg s−1 cm−2. We
should stress here that correcting for the interstellar absorption is
very important for the 1−7 keV energy band but is not straight-
forward and subject to significant uncertainties due to possible
variations in the absorption along the line of sight and across the
studied field.

The consistency of cumulative NIR and X-ray characteristics
of the studied Chandra field provides additional support to our
adopted Galaxy model, which is used in the subsequent analy-
sis. We emphasize that it is crucial that the adopted mass model
correctly reproduces the NIR flux from the considered direction
of the GP.

3.3. Luminosity function of weak Galactic X-ray sources

Despite the long history of studying weak (Lx < 1034−35 erg s−1)
Galactic X-ray sources, their luminosity function remained
poorly constrained until lately. We recently used two all-sky
X-ray surveys (the RXTE slew survey in the 3−20 keV band and
the ROSAT all-sky survey below 2 keV) to construct a luminos-
ity function of X-ray sources located near the Sun in the broad
range 1027−1034 erg s−1 (Sazonov et al. 2006). Below we use this
luminosity function in conjunction with the Galaxy model de-
scribed above for predicting the number-flux function of sources
in the studied GP region.

4. Results

4.1. X-ray images

If there were no significant population of weak Galactic X-ray
sources, one could expect the surface density of point sources to
be similar in different regions of the sky observed by Chandra
to the same depth3. However, if we compare the Chandra image
of the GP region with those of the CDFN and CDFS obtained
with the same exposure (Fig. 2), we clearly see that the surface
density of point sources is much higher in the GP region.

This difference becomes even more pronounced if we take
into account that due to the considerable interstellar absorp-
tion in the direction of l ∼ 28.5◦, b ∼ 0.0◦, the number of
detected extragalactic sources in that field is expected to be
significantly reduced compared to the CDFN and CDFS. For
extragalactic sources with fluxes 10−15−10−14 erg s−1 cm−2 in
the 1−7 keV energy band, whose spectra can typically be de-
scribed as power laws with photon indexes Γ ∼ 1.4−1.8 (e.g.
Hickox & Markevitch 2006), the Galactic absorption with NH ∼
6×1022 cm−2 is expected to suppress the Chandra count rates in
the 1−7 keV band by a large factor of ∼4.3−5.3 (note that since
absorption mostly removes photons with energies∼1−2 keV, the
corresponding decrease in the energy flux at 1−7 keV is much
smaller). Therefore, for a given exposure time, Chandra should
detect in the CDFN and CDFS roughly 5 times as many extra-
galactic sources as in the GP field.

The much higher surface density of sources in the GP re-
gion is further reflected in the log N−log S function of detected
sources (see Fig. 5 below). We conclude that in the Galactic
plane weak point X-ray sources of Galactic origin greatly out-
number extragalactic ones.

3 Although counts of extragalactic sources exhibit small field-to-field
variations due to the large-scale structure of the Universe (see e.g. Voss
& Gilfanov 2006; Cappelluti et al. 2007).
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Fig. 2. Comparison of the raw Chandra images (1−7 keV) of three sky regions. From left to right – Chandra Deep Field North (CDFN), Chandra
Deep Field South (CDFS), and Galactic plane region at l ∼ 28.5◦. For each of the CDFN and CDFS only ∼100 ks of the available observations are
used and the same circular region around the telescope’s aim point is chosen as for the GP field. Even with this equal setup for all three images,
Chandra’s sensitivity to extragalactic sources is expected to be much worse in the GP region compared to both extragalactic fields. In reality, the
surface density of point sources is much higher in the GP region, clearly indicating the presence of a large number of Galactic sources in the field.

Fig. 3. Differential number-flux function of sources measured in the
GP region and corrected for the incompleteness at low count rates
(points with error bars). The hatched region represents the manifold of
number-flux functions allowed by the data (see main text and the cor-
responding range of allowed luminosity functions in Fig. 4). The gray
band shows the expected range of number-flux functions based on the
luminosity function of weak X-ray sources in the Solar vicinity from
Sazonov et al. (2006) and including the predicted contribution of ex-
tragalactic sources. The width of this region is determined by the 1σ
uncertainties in the luminosity function of local sources. Count rates of
Galactic sources were reduced to take into account the typical interstel-
lar absorption in the GP region (NH ∼ 2×1022 cm−2, see main text). The
expected log N−log S distribution of extragalactic sources (dashed line)
was also modified by the Galactic absorption (NH ∼ 6×1022 cm−2). One
Chandra count of used 102 ks observation corresponds to unabsorbed
fluxes of 2.5×10−16 erg s−1 cm−2 and 5×10−16 erg s−1 cm−2 for Galactic
(NH ∼ 2 × 1022 cm−2, Γ = 2.0) and extragalactic (NH ∼ 6 × 1022 cm−2,
Γ = 1.8) sources, respectively.

4.2. Log N–log S distribution

We now address the number-flux function of detected sources.
In Fig. 3 we show the differential log N−log S distribution
measured by Chandra in the GP region and corrected for the

incompleteness near the detection threshold (see Sect. 2). These
data are compared with the results of our modelling described
below.

To make a prediction for the number-flux function, we con-
volved the luminosity function of weak X-ray sources measured
in the Solar vicinity (Sazonov et al. 2006) with the Galactic disk
model described in Sect. 3.1. To convert the 2−10 keV lumi-
nosity function of Sazonov et al. (2006) into the 1−7 keV band,
we assumed a power-law spectrum with Γ = 2.0. In addition,
to take into account the interstellar absorption in the consid-
ered direction, we multipled all predicted 1−7 keV count rates
by a factor of 0.34, which corresponds to a power-law spec-
trum with Γ = 2.0 absorbed by neutral gas with column density
NH = 2 × 1022 cm−2. As we discussed in Sect. 2, this is only a
rough (but reasonable) approximation of the true situation, as in
reality there is a large scatter in NH values from source to source.

As regards the expected contribution of extragalactic
sources, we estimated it from the log N−log S curves measured
in the CDFN and CDFS by applying an absorption correction as
appropriate for our GP field (NH ∼ 6 × 1022 cm−2). Adding this
expected extragalatic contribution (shown by the dashed line in
Fig. 3) to the expected contribution of Galactic sources yields
the expected range of log N−log S functions, shown in gray in
Fig. 3. There is apparently a good agreement between the ex-
pected and observed distributions. The apparent small difference
between them may well be caused by some inaccuracy in our
correction for the interstellar absorption.

On the other hand, we can use the observed number-
flux function to put constraints on the luminosity function
of point sources in the studied GP region. To this end, we
assumed that the luminosity function in a L2dN/dL repre-
sentation can be described by a set of constants in the fol-
lowing intervals: 1028−1029, 1029−1030, 1030−1031, 1031−1032,
and 1032−1033 erg s−1. By allowing these constants to vary and
convolving the resulting luminosity functions with our Galactic
disk model, we obtained a manifold of trial number-flux func-
tions of sources. These were then compared in terms of the re-
duced χ2 value (χ2 per degree of freedom) with the observed
log N−log S function (taking into account the estimated con-
tribution of extragalactic sources). Those trial luminosity func-
tions that resulted in a reduced χ2 of less than 1.5 were regarded
as allowed by the data. The resulting allowed range of number-
flux functions (including extragalactic sources) is shown as the
dashed area in Fig. 3, and the corresponding range of acceptable
luminosity functions of Galactic sources is shown as the dashed
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Fig. 4. Range of luminosity functions of Galactic X-ray sources in the
GP region (hatched area) allowed by the measured number-flux func-
tion (see Fig. 3). This is compared with the luminosity function (gray
area) of weak X-ray sources in the Solar neighborhood (Sazonov et al.
2006). For the latter we included the uncertainty in the fraction of young
single stars in the studied GP region (relative to cataclysmic variables
and coronally active binary stars, see Sazonov et al. 2006 for details).
Specifically, we allowed this contribution to vary from zero to the value
measured near the Sun. Note that we effectively probe only the lumi-
nosity range 1030−1032 erg s−1 (as indicated by the wavy line).

area in Fig. 4, where it is compared with the luminosity function
of local sources taken from Sazonov et al. (2006).

As follows from Fig. 4, the allowed range of luminosity func-
tions in the GP region is fully compatible with the luminosity
function of point sources in the Solar vicinity. It is important to
note here that the ∼100 ks Chandra observation of the GP region
allows us to efficiently constrain the luminosity function only in
the range 1030−1032 erg s−1. The upper bound appears due to
the limited stellar mass within the small solid angle covered by
Chandra (<few × 106 M�). Sources brighter than ∼1032 erg s−1

are simply too rare to be found in such a small area of the
Galactic disk. The lower bound is due to finite Chandra’s sensi-
tivity.

In Fig. 5 we compare the cumulative log N−log S distribu-
tions constructed for the GP field and for the CDFS and CDFN
(all corrected for the incompleteness at low count rates). One
can clearly see how Galactic sources become progressively more
dominant toward lower fluxes.

4.3. Resolved fraction of the GRXE

Fraction of the energy flux resolved into point sources in a rel-
atively broad energy range that we consider (1−7 keV) depends
on the spectral shapes both of the Galactic ridge and the cumu-
lative emission of point sources. Due to very strong and variable
(for example due to different distances to sources) interstellar
absorption of the X-rays in the region of our study it is very
hard to predict the cumulative spectrum of point sources inde-
pendently. Therefore in the following estimations of the fraction
of the emission resolved into point sources we can refer either
simply to Chandra count rates in the energy band 1−7 keV, or
to count rate converted into energy fluxes using some fiducial
shape of sources cumulative spectrum.

Integrating the number-flux function measured in the GP re-
gion (Fig. 5) down to our effective detection limit of 5 counts
(over the 102 ks exposure, which corresponds to an absorp-
tion corrected flux of 1.2 × 10−15 erg s−1 cm−2 in the 1−7 keV
band for Galactic sources, assuming a power low spectral shape

Fig. 5. Cumulative number-flux functions of point sources detected in
the GP region (upper histogram) and in extragalactic fields (Chandra
Deep Fields North and South). All data (GP, CDFN and CDFS) are
corrected for the incompleteness at low count rates. The dashed line
shows an approximation of the extragalactic source counts by a simple
analytic model similar to that of Moretti et al. (2002).

with Γ = 2.0 and NH = 2×1022 cm−2) yields∼1.6 kcnts out of the
total ∼6.5 kcnts collected by Chandra. This implies that ∼25%
of the total flux at energies 1−7 keV from the GP region is al-
ready resolved by Chandra into point sources. If we similarly
integrate the expected log N−log S function of extragalactic
sources (aslo shown in Fig. 5) down to the same count rate limit
(which corresponds to a somewhat higher absorption corrected
flux of 2.5×10−15 erg s−1 cm−2 for NH ∼ 6×1022 cm−2), we find
that ∼6% of the total flux is resolved into extragalactic sources.

This implies that at least ∼19% of the GRXE is due to
Galactic point sources, presumably cataclysmic variables and
coronally active stars. Moreover, an extrapolation of the mea-
sured log N−log S curve to fluxes below the current detec-
tion limit based on the luminosity function of local weak X-ray
sources (Sazonov et al. 2006) is consistent with all of the X-ray
flux from the GP being due to point sources, mostly of Galactic
origin. These conclusions are consistent with our results for the
Galactic Center region (Revnivtsev et al. 2006c).

We should say in conclusion a few words about the apparent
difference of our results from those of Ebisawa et al. (2005). We
can mention two main differences in the approaches taken. First,
Ebisawa et al. (2005) assumed some fiducial luminosity func-
tions of weak Galactic X-ray sources and some fiducial mass
model of the Galaxy while predicting the number-flux function
of possible galactic sources. In our paper we use the luminosity
function of weak sources measured in the Solar neighborhood
(Sazonov et al. 2006), which is quite different from the fiducial
functions of Ebisawa et al. (2005), and demonstrate that this lu-
minosity function is fully consistent with the number-flux func-
tion of sources masured in the GP region. Also the mass model of
the Galaxy was specially checked to provide correct NIR flux in
the direction of the study ensuring the more or less correct over-
looked mass of stars. Second, in order to increase the sensitivity
to weak point sources, we used an optimized broad energy band,
which includes softer energies (1−2 keV), where Chandra has
the maximum sensitivity to the galactic point sources, used only
the central region of the Chandra field additionally maximizing



164 M. Revnivtsev and S. Sazonov: Weak point sources in the Galactic plane region

our sensitivity to point sources and also we took into account the
effects of the Possion noise on the observed number-flux func-
tion. All together these efforts allowed us to move deeper in sen-
sitivity and to make more accurate comparison with the point
sources hypothesys of the formation of the ridge emission.
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