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ABSTRACT

We report the detection of the Low Mass X–ray binary
(LMXB) 4U 1254-690 withINTEGRAL. We have ana-
lyzed all the available pointings on this source with the
JEM-X and IBIS instrument on board the satellite. The
observation cover the period from 2003 January to 2006
March. The light curve in different energy bands re-
veal that the source doesn’t show any flux variation dur-
ing the whole observation, so no spectral variation is
present. The broad band spectrum obtained is well fit-
ted by a blackbody model with temperature of 0.4 keV
plus a comptonizing plasma with electrons temperature
that correspond to 5.4 keV and an optical depth of 1.8.
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1. THE DIPPER AND BURSTER 4U 1254-690

The source 4U 1254-690 is one the LMXB system that
exibit periodic dips and thermonuclear X-ray bursts. The
dips are decreas of the soft X-ray flux as result of the
obscuration of the X-ray source by the edge of the ac-
cretion disk, under high inclination of the ligth of sigth.
The type 1 X-ray bursts are thermonuclear flash on the
neutron star surface caused by the burning of the material
coming from the companion trougth the accretion disk.
Like most of the LMXB characterized by burst emission,
4U 1254-690 is classified as Atoll source by the track ob-
served in the color-color diagram. It is then expected that
this source could be show flux variation corresponding to
spectral state change. But, so far, only one spectral state
has been reported which correspond to the Hard state.

2. DATA ANALISYS

For the data analysis we used all the public point-
ing in which 4U 1254-690 was within the IBIS/ISGRI
[7] and JEM-X fully coded field of view (9◦×9◦, and
4.8◦×4.8◦). The observations cover the period from 2003

January 29 to 2006 March 8 for a total of 49 Science Win-
dows (Scws, which are pointings lasting about 2000 sec-
onds) for IBIS and 9 for JEM-X. We used the 5.1 version
of the Off-Line Scientific Analysis (OSA) [2] of the soft-
ware. The spectral analysis was done with the XSPEC
package v. 11.3 and a 0.02 systematic error was added to
the data.

3. THE OBSERVATIONS

During the observation period the source was repeatedly
detected from JEM-X. Fig. 1 shows the light curve of
theRXTE/ASM1 in the 1.5–12 keV band with a time bin
of 1 day. In the same light curve the JEM-X detections
are overplotted, in the 4–10 keV band with ligth green
diamonds, and with the dark green diamonds in the 10–
20 keV, both with a time bin of the pointing (1 ScW) at a
signal to noise ratio grater than 3σ.

Figure 1. 4U 1254-690 light curve with ASM, in the 1.5-
12 keV band (black) with 1 day of time bin, and JEM-X,
in the 4-10, 10-20 keV band (ligth green and dark green
diamond respectively) with time bin of 1 pointing.

We also extracted the light curve with a time bin of 1
second but unfortunately no dips or bursts have been de-
tected during the observation of JEM-X. We extracted the

1public data available at http://xte.mit.edu/ASMlc.html.



Figure 2. IBIS 20–40 keV image of 4U 1254-690 with the
exposure time of about 124 ks.

spectrum from all pointings and sum them into the same
spectrum for a total time of 11 ks.

With the IBIS instrument, the source was detected in the
mosaic image, up to 100 keV, constructed by all the point-
ings. The Fig. 2 shows the 20–40 keV image (with the ex-
posure time of 124 ks) in which the source is detected at
6.3 sigma. On the contrary, in the single energy band (we
choose 20–40, 40–60, 60–120 keV) of the single pointing
the source was not revelaled except for some pointings.

4. SPECTRAL ANALISYS

We have extracted the spectrum from all pointing and
sum into an average spectrum. The total exposure time
is 11 ks for JEM-X and 90 ks for IBIS. We tried to fit the
spectrum with different spectral model. First, we used

Table 1. Spectral fitting parameters of the IBIS and JEM-
X data of 4U 1254-690̇The best fit is a sum of comptoniza-
tion (CompTT) and blackbody (bb) models. In the bottom
there are the flux values in two energy range

Parameters value
T0(keV) 1.19+0.58

−0.17

kTe(keV) 5.39+3.35
−2.30

τ 1.85+1.20
−1.78

normcomptt 3.30+2.18
−3.15×10−2

kTbb(keV) 0.36+0.60
−0.25

normbb 5.88+1.53
−5.58×10−2

χ2
r(d.o.f) 1.09 (26)

Flux
4−20 keV 7.3×10−10erg cm−2s−1

Flux
20−100 keV 2.6×10−11erg cm−2s−1
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Figure 3. IBIS and JEM-X everage spectrum of 4U 1254-
690 in energy (top) and in counts with the residuals of the
data to the model (bottom). The model is a comptoniza-
tion model plus a blackbody model. See Table 1 for the
best fit parameters.

the compTT model [6] but the residual shown a soft ex-
cess (below 6 keV) so we added a black body component
[5]. An F-test indicates that the addition of this com-
ponent improved the fit but with good statistical signif-
icance (probability of chance improvement 0.163). The
parameter of the best fit model are reported in the Table
1. By changing the black body model with a disk black
body model [4] the fit didn’t improve and the parameters
of the fit are similar: the inner temperature of the disk,
kTin, was 0.55±0.25 keV, the temperature of the seed
photons,kT0, was 1.21±0.28 keV, the electron tempera-
ture,kTe, was 4.48±1.84 keV, and the optical depth,τ ,
was 2.34±1.54. Fig. 3 shows the enegry spectrum with
the best fit model.

5. DISCUSSION AND CONCLUSION

The INTEGRALlong monitoring of the source 4U 1254-
690 shows that the spectrum of this dipper extend up the
60 keV and is well described by a thermal comptoniza-
tion with the temperature of the electrons,kTe, of 5 keV
and optical depth,τ , of 1.8, plus a blackbody compo-
nent of temperature 0.4 keV. The soft black body com-



ponent approximates the spectrum of an optically thick,
geometrically thin accretion disk and/or the neutron star
surface. At higher energy the comptonization component
is due to repeated inverse Compton scattering of the soft
photons by hot electrons plasma with a thermal distri-
bution of velocities which could originate in a spherical
corona or boundary layer of optical depthτ surrounding
the neutron star. The observed everage unabsorbed flux
in the 4–100 keV energy range is 7.55×10

−10 ergs cm−2

s−1 which corresponds to an unabsorbed luminosity of
8.93×10

36 ergs s−1 (for a distance of the source of 10
kpc [1]) that is equal to a L/LEdd ratio of 0.3. During the
observations the source didn’t show the hard excess (>30
keV) as reported during the BeppoSAX observations on
1998 December 22 and 23 [3]. This hard excess was fitted
with the addition of a bremstrahlung components to the
comptonizations and blackbody components, suggesting
the presence of an extended otpically thin accretion disk
corona, ADC [8], probably formed by evaporation of the
outer layers of the disk illuminated by emission of the
compact object. The lack of this component in the IN-
TEGRAL monitoring indicates that this feature is only
occasionally presents. This could be probably due to a
different system geometry (line of sigth). For this rea-
son continuous INTEGRAL monitoring of this dipper is
important.
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