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®oHOBOE M3NMyUYeHHE ["amakTHKN B PEHTT€HOBCKOM JIHAla30He dHEPTUil ObUTO OTKPHITO Oonee 30 JIeT Ha3ag U A0 HEJaBHETO
BPEMEHH €0 NPOHCXOXKICHUE OCTaBAIOCh HEM3BeCTHEIM. Cpasy Iocie ero OTKPHITHS OBUIO IMPEAIOKEHO 1Ba BO3MOXKHBIX MeXa-
HU3Ma obOpasoBanus. C OXHOI CTOPOHBI, IPEIIIONarajJoch HATHYME OYeHb ropsiuero rasa B ['anmakTuke, ¢ Jpyroi CTOPOHEI, Ha-
OirojaeMoe M3ITydeHNe MPEeCTaBsIOCh Pe3yIbTaTOM CyMMAapHOTO M3JTyYCHUS! Hepa3pelIeHHBIX TOUYEUHBIX HCTOYHUKOB MaJon
peHTreHoBckoi cBetumoct. HenaBaue uccnenoBanns ¢poHoBoro m3nydeHus ['anakTuku, mpoBeneHHble Ha cyTHHKAaX PXTE n
HUHTEI'PAJI, nokasanu cripaBeJIMBOCTh MOCIEAHETO MPEANOI0KeHUs. B naHHOI paboTe MpeacTaBiIeHbl pe3yIbTaThl HCCIICIO0-
BaHusi Mopdosoruu GpoHoBOro M3nydeHus ['anaktuku ¢ nomoribko teneckomna IBIS o6ceparopun MHTEIPAJI. Kapra pacmpe-
JeTIeHHs MHTEHCUBHOCTU ()OHOBOT'O M3ITyUEHHUs XOPOIIO COTJIACYETCsl C paclpe/ieIeHueM 3Be3AHOI Macchl I amakTUKH, OJTyYeH-
HOM u3 HaOmoaeHuil Ha anuHax BoiH 3.5—4.9 mxm. PopmMa criekTpa u3nydeHus B quanaszone sueprui 17-130 kB coBnanaer co
CHEKTPOM THITMYHBIX ABOWHBIX CHCTEM Majloil pEHTT€HOBCKOW CBETUMOCTH, M3TydYaloOlIUX B 3TOM AWANa3oHe SHEPrui, — aKKpe-
MUHPYIOMMX Oenblx KapiukoB. C HCIOIB30BAaHUEM HM3BECTHOH CBETHMOCTH LEHTPAIBHOM dacTH ['alaKTWKH B CHEKTPAIbHOM
obmacta 3.5-4.9 MKM moJIydeHa OLEHKAa CBETHMOCTH ()OHOBOTO M3JIyUCHHUS B PEHTT€HOBCKOM JHAIa30HE SHEPrui ~10% apr/c
(17-60 x3B). Ilpu Takoif cBeTHMOCTH 00IIee KOJMYECTBO aKKPEIUHPYIOIUX OCNBIX KapIUKOB B JIBOWHBIX CHCTEMaxX ¢ Mayol
PEHTIeHOBCKOM cBeTMMOCTHIO (>10°% apr/c) cocrapmser 10°.

We present results of study of the Galactic ridge X-ray emission (GRXE) in hard X-rays performed with IBIS telescope
aboard INTEGRAL. Imaging capabilities of coding aperture telescope make it possible to account for flux from bright Galactic
point sources and wide field of view permits to collect large flux from underlying GRXE emission. Extensive study of the
IBIS/ISGRI detector background allowed us to construct the model which predicts the detector count rate with ~1% accuracy in
the energy band 17-60 keV. Derived longitude and latitude profiles of the ridge emission are in good agreement with Galactic
distribution of stars obtained from infrared observations. This along with obtained hard X-ray spectrum of the Galactic ridge
emission strongly indicates its stellar origin which support findings of [1]. Derived unit stellar mass emissivity of the ridge in the
energy band 17-60 keV ~1.0x10? agrees with that obtained for accreting magnetic white dwarf binaries - dominant contributors
to the GRXE at these energies. At energies higher than 70-80 keV no additional contribution to the total emission of the Galaxy
apart from detected point sources is detected.

Intoduction

Emission of our Galaxy in different spectral bands
has very different origin. For example, in near infrared,
optical, and ultraviolet spectral bands the Galactic emis-
sion is dominated by stars. In hard gamma rays the Ga-
lactic emission is due to interactions of high energy
cosmic rays with the Galactic interstellar matter (ISM).
In X-ray and soft gamma ray energy bands the emission
of the Galaxy is dominated by some hundred bright
compact sources (accreting neutron stars and black
holes). An additional weak X-ray component was de-
tected, which was not resolved into point sources in
existing observations. This glow was called the Galactic
ridge X-ray emission (GRXE), because it concentrates
towards the Galactic plane forming something like a
ridge of X-ray glow.

In order to determine the origin of the hard X-ray
Galactic background it is very important to investigate
whether the GRXE in hard X-rays is distributed similar
to the stellar distribution, indicating its stellar origin, or
it more closely follows the interstellar gas density dis-
tribution, thus connecting to the high energy gamma ray
background seen e.g. by EGRET. Does the spectrum of
the GRXE have a cutoff at energies ~30-50 keV due to
the typical cutoff in spectra of magnetic CVs [2], or it
has a power law spectral shape up to higher energies as
would be expected if the Galactic background emission
were induced by cosmic ray electrons?

In this paper we present results related to the spatial
distribution of the GXRE, investigation of the spectrum
can be found in [5].

Method

The method of the sky reconstruction employed in
the IBIS telescope (coded mask imaging) does not allow
one to study directly diffuse structures that are signifi-
cantly larger that the size of the mask pixels. Therefore,
in order to study large scale structures, such as the
GRXE, we should use IBIS/ISGRI as a collimated in-
strument. The detector collects photons from point
sources and diffuse emission. Measurement of the point
sources contribution to the total detector count rate
makes it possible to recover the flux of the GRXE. The
success of such approach strongly depends on the accu-
racy of the instrumental background modelling.

At any given time the detector count rate of
IBIS/ISGRI consists of:

— Cosmic X-ray Background (CXB),

— Emission from point sources,

— Galactic ridge X-ray emission, if the field of view
of the telescope is directed towards the Galactic plane,

— Detector internal background, caused by different
processes including activation of different elements of
the spacecraft, interaction of the detector material with
cosmic-rays, etc.
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The Cosmic X-ray Background contributes ~0.5
Crab in the energy band 17-100 keV and can be con-
sidered very uniform over the sky. The contribution
of point sources to the detector count rate can be al-
most perfectly predicted using the telescope coded
mask imaging technique. The list of detected sources
used in our subtraction procedure includes more than
360 sources on the entire sky. Typically the detection
limit for regions near the Galactic plane is at the level
of ~1 mCrab.

The possible remaining contribution of undetected
point sources on the detector can be estimated using the
luminosity function of Galactic X-ray sources [4]. The
majority of the inner Galactic plane was observed by
INTEGRAL/IBIS for more than 0.5-0.8 Ms. Such an
exposure corresponds to an IBIS/ISGRI detection sensi-
tivity . 1 mCrab . 10" erg/s/cm” in the energy band 17—
60 keV, which in turn corresponds to a source luminos-
ity . 10** erg/s for the Galactic Center distance. The con-
tribution of sources brighter than this limit was sub-
tracted from the detector count rate. Therefore, from
Fig.12 in [3] we can conclude that the contribution of
undetected point sources does not significantly affect
the emission of the GRXE.

To predict the detector count rate not caused by pho-
tons arriving from the sky we have used a specialy con-
structed background model (see [5] for details).

Results

We constructed longitude and latitude profiles of the
integrated emission from point sources and of the hard X-
ray Galactic ridge emission. For construction of the longi-
tude profile of the GRXE we selected those INTEGRAL
observations where the IBIS axis was directed within 5
degrees of the Galactic plane and then averaged the ob-
tained GRXE (see Fig. 1 and figures in [5]).

In order to extract information about the three dimen-
sional structure of the Galactic ridge in hard Xrays we have
compared the profiles of GRXE proxies (with known
properties) with those obtained by us from INTE-
GRAL/ISGRI data. In particular, the current understanding
of the GRXE morphology implies that the best tracer of the
GRXE is the near infrared surface brightness [1].

The map of the NIR intensity was then convolved
with the IBIS/ISGRI collimator response function. The
resulting longitude and latitude profiles of the
COBE/DIRBE NIR intensity are shown by the solid line
on Fig.1. We also constructed a map of the IBIS/ISGRI
surface brightness distribution of the GRXE in the 17-
60 keV energy band (see Fig. 3). The map of the NIR
intensity is shown by contours.

It is clearly seen that the GRXE intensity distribu-
tion very closely follows the NIR intensity distribution
and thus traces the stellar mass density in the Galaxy. In
order to show that the correlation of the hard X-ray
GRXE with the cosmic—ray induced gamma-ray back-
ground emission is not nearly as good as its correlation
with the NIR intensity, we present Fig.2. Here one can
see the distributions (convolved with the IBIS/ISGRI
collimator response function) of the EGRET gamma-
ray background, Galactic neutral hydrogen (HI), and
molecular gas (CO emission).
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Fig. 1. Longitude profile of the GRXE measured by IN-
TEGRAL/IBIS/ISGRI (histogram and shaded region) in the
17-60 keV energy band along with the intensity profile of the
Galactic NIR emission obtained by COBE/DIRBE at 4.9 pm
(solid line). The NIR map was convolved with the IBIS colli-
mator response.
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Fig. 2. Profile of the GRXE in hard X-rays (17-60 keV)
observed by IBIS/ISGRI along with the profiles of EGRET
gamma-ray background, neutral hydrogen (HI) emission, and
molecular gas (CO) emission. All the profiles were convolved
with the IBIS/ISGRI collimator response function and arbi-
trary normalized for better visibility.

Fig. 3. Map of the Galactic di_use emission observed by
INTEGRAL/IBIS/ISGRI in the energy band 17-60 keV. The
map was convolved with a gaussian filter (sigma=1.3). Con-
tours represent the near infrared intensity measured by
COBE/DIRBE at 4.9um. NIR contours were convolved with
the IBIS collimator response function.
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Conclusion

We have shown that the surface brightness distribu-
tion of the GRXE in the energy band 17-60 keV very
closely follows the near infrared surface brightness dis-
tribution throughout the Galaxy which is well known
tracer of the stellar mass of the Galaxy. The surface
brightness distributions of the gamma-ray background
(EGRET data, 30 MeV—-10 GeV), neutral interstellar
matter (HI map), and molecular interstellar gas (CO
map) do not show such correspondence with the hard
GRXE intensity. The hard X-ray (17-60 keV) emissiv-
ity of the Galactic ridge, recalculated per unit stellar
mass is (0.9-1.2) .10%7 erg/s/Msun. The total Galactic
hard X-ray luminosity of the GRXE is (4.2-0.3) 10*’
erg/s in the 17—60 keV energy band.

GRXE in hard X-rays traces well the stellar mass
density distribution, thus providing strong support to the
idea that the bulk of GRXE is provided by weak compact
sources. In particular, for the considered 17-100 keV
energy band, the dominant contribution to the GRXE
should come from accreting white dwarf binaries. This
result was further strengthened by the detection of a
high energy cutoff in the rigde spectrum [5].
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