Discovery of IGR J00370+6122
a new High-Mass X-ray Binary
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Studies of gamma-ray sources require very long observations. These can be done
with INTEGRAL, ESA's currently operational high-energy satellite. INTEGRAL's
wide field of view, wide spectral coverage from a few keV up to MeV energies and
excellent point source positioning gives us a strong tool to search for counterparts
unidentified EGRET sources, for weak serendipitous sources, or to monitor in detai
known (variable) sources in the hard X-ray/ soft gamma-ray domain. INTEGRAL h4g
observed the Cassiopeia region for ~1.2 Ms in 2003. In this poster we will present t
discovery of a new HMXB IGR J00370+6122.

Fig. 1. INTEGRAL-IBIS/ISGRI map in 20-60 keV energy band)

We report the discovery of a new variable hard X-ray source, IGR J00370+6122, in an 1.2
INTEGRAL observation of the Cassiopeia region. The source was detected twice while anal
the data in separate stretches of ~200 ks. It has a maximum significance of 11.2 sigma in an|
INTEGRAL-IBIS/ISGRI map (fig 1) in the 20-60 keV energy band between MJD 53000.29
and 53002.86. The source position is R.A. = 0h 37m 05.4s, Decl. = +610 22' 13" (J2000) wit
an estimated 2" error radius.

Fig. 6. IGR J00370+6122 at 6 epochs. Two detections are visible.
Included are the phases as described by the ASM ephemeris.

Archival searches yielded a ROSAT X-ray counterpart

located at 0.86' from the INTEGRAL position and a
spectroscopically classified ~10th magnitude (B and V)

B1lb supergiant, BD +60 73 (fig 2). The supergiant is within
the 17" error radius of the ROSAT source. An NH estimate
from the E(B-V) = 0.76 results in 4.5E21 cm”-2. A distance
estimate from the observed and standard absolute magnitudes
results in an approximate distance of ~6 kPc.

Fig. 2. DSS optical image

Newly obtained data from the RXTE All Sky Monitor (ASM) (1.1-12.1 keV) show a mean flux|
~1 mcrab (after subtracting the 1 mcrab bias) and a periodicity of 15.665 +/- 0.006 days (fig
The folded light curve (fig 4) shows a quiescent level of less than 1 mcrab and a single peak|
peak flux of ~3.3 mcrab. The epoch of maximum flux during the INTEGRAL and contempora
ASM observations is MJD 53001.7 +/- 0.3. Figure 5 shows the folded light curve plotted in t
energy bands of 1.1-3 keV (a), 3.0-5.0 keV (b) and 5.0-12.1 keV (c) respectively.

The INTEGRAL detections are consistent with the epochs of maximum flux as derived in thig

ephemeris (fig 6).
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Fig 4. ASM folded light curve (incl. ~1 mcrab bias) Phase

Fig. 5. Three separate ASM LCs

J. Vink (1), R. Remillard (4), M. van der Klis
(1 SRON, Utrecht; 2 NASA/GSFC and USRA, 3 University of Amsterdam; 4 MIT)

Iglsgrtog@sron.nl

The BeppoSAX Wide Field Cameras detected IGR J00370+6122 on four occasions betwee
Jan 28 1997 and Jul 12, 1999 with one-day averaged fluxes between 3.0 +/- 0.7 and

14.9 +/- 2.1 mcrab (2-28 keV). The BeppoSAX detections also fall within 0.1 in orbital phasq
from the expected epoch of maximum flux as determined from the ASM ephemeris.
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Fig. 7. BeppoSAX and INTEGRAL unfolded spectrum

The spectrum taken with INTEGRAL is consistent with a power law with a photon
index of 2.7 +/- 0.3. If the Galactic hydrogen column (NH) is assumed to be the same
as the estimated NH for the B1lb supergiant, the BeppoSAX spectrum (2-28 keV)
can be described by a power law with photon index 1.65 +/- 0.13. Figure 7 shows the
unfolded BeppoSAX and INTEGRAL spectrum fitted simultaneously with a

power law with a photon index of 1.53 +/- 0.15

We are working on a multi-wavelength follow-up for this source. Most important is a
RXTE-PCA follow up to search for an underlieing X-ray pulsar, which is not uncommon
in a B-class HMXB. Also we are trying to confirm the possible counterpart with new
optical observations in the near future.

The candidate optical counterpart and the X-ray periodicity suggest that
IGR J00370+6122 is a supergiant high-mass X-ray binary with an orbital period
of 15.665 days. New observations must lead to full understanding of this source.

Search for unidentified EGRET sources:

There are only 3 unidentified EGRET sources in the Cassiopeia region, namely

3EG J0010+7309, 3EG J2206+6602 and 3EG J2227+6122. None of them have been
detected in this preliminary analysis by INTEGRAL. Upper limits for these sources are
of the order of a few mcrab in the 20-60 keV energy band.




