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o ABSTRACT

NAims. To gain a better understanding of high-energy Galacticcasjrwe observed the Galactic X-ray binary and black holelidate

>XTE J1720-318 in the optical and near-infrared, just afteranset of its X-ray outburst in January, 2003. These obtiens were obtained

(O with the ESQNTT as the Target of Opportunity, in February and April 2003.

2 Methods. We performed an accurate astrometry and analysed phofoaiednd spectroscopic observations. We then produced aureol
magnitude diagram, looked at the overall evolution of thétinmavelength light curve, and analysed the spectralgndistribution.

Q\l Results. We discovered the optical counterpart in the R-band-(R15) and confirmed the near-infrared counterpart. We show foaan

] absorption between 6 and 8 magnitudes, XTE J1720-318 iy li@de an intermediate mass X-ray binary located at a disté&etween 3 and

10 kpc, hosting a main sequence star of spectral type betlasg=B and early G. Our second set of observations took plangitaneously

with the third secondary outburst present in X-ray and refaared light curves. The evolution of its spectral enedigtribution shows that

XTE J1720-318 entered a transition from a high-soft to a lasd state in-between the two observations.

c

(7.) Key words. binaries: close, Hertzsprung-Russell (HR) and C-M diagrarinfrared: stars — X-rays: binaries, individuals: XTE 20-818
—

(b
= 1. Introduction than at optical ones (see, e[g., Chaty f al. P002). Furirerm

- o ) . X-ray binaries have to be studied in a multi-wavelength con-

OO X-ray binaries are constituted of a compact object and a cofast to disentangle all parts of the system emitting at \io
panion star, the fo_rmer_attractlng matter from the latehezi wavelengths: the accretion disc from high-energies to KR,

through an accretion disc or the wind. They are usually dipmpanion star from ultra-violet to NIR, the jets from ratto

0O vided in 2 sub-classes: high mass X-ray binaries and low magsays, etc. (see, e.d., ChHty 2D05).
8 X-ray binaries, hosting early-type and late-type starspee-

Otively. Since accretion and ejection phenomena usuallyiocc  On January 9, 2003, the All Sky MonitoASM) of the
in these objects, they are ideal laboratories for studyéta-r Ross-XTE satellite discovered a new source in the X-ray
1 tivistic phenomena and the formation and evolution of corgky: XTE J1720-318, in the direction of the Galactic bulge
"0 pact objects in binaries. However, to study them, we firsehafRemillard et a.[2043). The 2-12 keV flux was initially
() to derive the important parameters related to the natuteeskt 130 mCrab and reached 430 mCrab on January 10, 2003.
systems, i.e. the distance, nature of the compact objegt: spSpectroscopic observations widkiVIM-Newton were carried
tral type of the companion star, type of accretion, orbi@l pout on February 20, 2003, allowing to estimate the column den
rameters, etc. Because of the way they are formed, most of g of hydrogen on the line of sighNy = 1.33x 1072 cm2
observed Galactic X-ray binaries are located in the GalacfMarkwardf{200B). An iron line was detected at 6.2 keV with
plane or even towards the Galactic centre, and therefore asys eV equivalent width, and no low or high frequency oscilla-
ciated with very high absorption (up #, ~ 50 magnitudes) tion was detected (Markwal{it 2003). The 2-10 keV flux was
because of the presence of gas and dust in this region. In $dsimated to be.6x 10~° erg cnt?s* (Gonzalez-Riestra etlal.
case, near-infrared (NIR) observations prove to be paatityu )_ The source was not detected dudNFEGRAL/IBIS
useful, since the radiation is less absorbed at NIR wavétsngobservations on February 28, 2003, but became visible at the
end of the burst duringBIS surveys of the Galactic centre
Send offprint requests to: S. Chaty from the end of March 2003 (Goldoni et &l. 2003). The source
* Based on ESO observations through programme # 070.D-0340eached~ 25 mCrab in the 15-40 keV band and became de-
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tected in the 40-100 keV energy band-e80 mCrab on April 6 Sofl observations ~ Emmi observations
and 7, 2003, indicating that the source had undergone a ehand-ebruary 28, 2003 Z; = 2.229+ 0.009
of state, as suggested oy Goldoni gtfal. (2003). The highggne MJD 52698 Z, = 2.259+ 0.007
observations suggest that the compact object is a black hole Zy, = 2.862+ 0.006
first because of its early spectral evolution that was vemj-si ~ APril 24,2003 Z; = 2.268+0.007  Z, = 2527+ 0.03
lar to black hole X-ray transients (Remillard efjal. 2003)da MJD 52753 Zn=2451+0009  Z,=2598+001
also because of X-ray spectral parameters (Cadolle Bell et al % =2999£0011 2 =2621+002
. . Zi = 2557+ 0.03
p004) and the presence of an iron lifie (M 003). _ _
A radio counterpart was discovered with the VLA Or;I_'able 1. Zero-points derived from Sofl and EMMI observa-
January 15, 2003, and confirmed with ATCA on January 1#0NS- MJD=JD -2400000.5
2003: only one radio source included in tRessi-XTE error
box significantly varied from 0.32 0.04 to 4.9+ 0.1 mJy at
4.9 GHz [Rupen et &|. 2003). Radio observations took plaagth 2 s integration time each. We binned the images by three
from January to August 2003, allowing us to study the cofrelasing a median filter, and we carried out aperture photometry
tion between radio and X-ray fluxgs (Brocksopp éf al. 2005).  Concerning the optical observations, we acquired 300 s ex-
A NIR counterpart was discovered then py Nagata ¢t @losures in each filter, except for the B-band (200 s), using a
(003) on January 18, 2003. Thirteen observationk , and 2x2 binning to increase the sensitivity. We observed the-sta
Ks, until May 21, 2003, allowed to measure the exponentidérd star RU152 in R- and I-bands. Since we did not have any
decay following the burst, which was equal to 60 days (Nagastandard star observations in the B and V filters, we used mean
et al.[200B). zero-points taken from the EMMI webstte
In this paper, we will first describe our optical and NIR  We used the Image Reduction and Analysis Facility (IRAF)
observations and data reduction in Sgkt. 2, then report on uite to perform data reduction, carrying out standard pro-
astrometry, photometry, and spectroscopy results in @ct_cedures of optical and NIR image reduction, including flat-
We will then focus on constraining the companion star spefgelding and NIR sky subtraction. The zero-points we obtdine
tral type in Sect[J4, and finally we will analyse the evolutafn are reported in Tablg 1. As we had only one standard star ob-
the XTE J1720-318 light curve and spectral energy distidiout servation available for each night, we used charactergstic
(SED) in Sect[b_ tinction codficients at la Sillaextg = 0.214,exty = 0.125,
extr = 0.091,ext; = 0.051,ext; = 0.08,exty = 0.03, and
extgs = 0.05, to transform instrumental magnitudes into appar-
2. Observations and data reduction ent magnitudes. The observations were performed through an
) _ airmass between 1 and 1.4.
Our obse_rvatlons were carried out as part of the Target of Concerning the NIR spectroscopy, we took 12 spectra, half
Opportunity (ToO) programme 070.D-0340 (PI: S. Chaty) degt them with an dFset of 30” from the other half, to subtract the
icated to the study of new Galactic high-energy sources@ndjjank NIR sky, giving a total integration time of 180 s. To ex-
sources. They were triggered so as to be conducted at the sgg spectra and perform wavelength and flux calibratiuses,
time asINTEGRAL ToO observations, and we asked for twoiseq the RAF noao.twodspec package. We used the standard
periods of observations. The first set of observations t0@tep giar 5j9157 already mentioned above to perform flux calibra-
on February 28, 2003, and the second one on April 24, 2093y, Since the spectral type of this star is unknown, we used
On February 28, 2003, we obtained NIR photometry4yH-,  the calibrated, H, andK s magnitudes of Persson e{ 4. (1098)
and Ks-bands with the spectra-imager Sofl, and optical phgs geduce its spectral type by using a colour-colour diagram
tometry inB-, V-, R-,_ andl-band_s wnh_l_EMMI, bof[h installed 5xen from Cok[(2090) and assuming a main sequence star with
on the NTT. On April 24, 2003, in addition to optical and NIR,ggjigible interstellar absorption on the line of sight. Wen
photometry, we also carried out NIR spectroscopy with Sof|nihesised a blackbody spectrum witfeetive temperature,
between 0.9 and.@um. We used the large field imaging ofcorresponding to the determined spectral type. This flui cal
Sofl's detector, giving an image scale of 0.288" piXeand a pyation is quite crude, since NIR stellar spectra often gmes

field of view of 494’ x 4.94, and the EMMI detector with an a4 absorption features; however, it gives a good inidicat
image scale of 0.32” pixet and a binning % 2, giving a field ¢ the flux.

of view 0of 9.9’ x 9.1".

Concerning the NIR observations, we repeated one set of
observations for each filter with 9 férent 30” dfset posi- 3. Astrometry, photometry, and spectroscopy
tions, including XTE J1720-318, with an integration time96f results
seconds for each exposure, following the standard jitteceyr We used theKs image of the XTE J1720-318 field taken
dure that allows us to cleanly subtract the blank NIR sky emis January 21, 2003[(O'Brien et Jal. 2003) to identify
sion. We observed two photometrical standard stars of the f TE J1720-318 ’in our NTT images We.then determined the
NIR standard star catalogue|of Persson g{ al. (1998): sjem5 i f the XTE J1720-318 NIR ‘ by derivi
February 28, 2003, and sj9172 on April 24, 2003. We also p rc_)smon of the , . counterpart by derving
formed rapid photometry in thée-band for half an hour to de- e astrometric solution, using12 stars taken from the GSC2

tect rapid variations of magnitude by taking a set of 90 insage! www.Is.eso.orgasillg/sciopgntyemmyj
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catalogue: the position we measured was: 17"19"58°088+
0%008;6 = —31°4501721 + 0715 (equinox J2000). This posi-

30

Nagata et gl{(2003R > 18 andl > 16.5. We give a lower limit ~ '°
for the B- and V-bands, as we did not detect any counterpartin
these bands. i MW%{ i

Since XTE J1720-318 is located close to the Galactic cen- o ;@%‘%“ QL;O
tre, we had to perform crowded field photometry to obtain pre- % T s I
cise NIR magnitudes, using theao.daophot package. This 5.265x10" 5.270x10" 5.275x10* 5.280x10*
procedure, described in Massey & Davis (1992), consists of w

creating an empirical point-spread function with isolateidht Fig.1. Multi-wavelength XTE J1720-318 light curve. From

stars, applying this model to the whole field, cancellingdbie- bottom to top:Rossi-XTE X-ray light curve (indicated by di-

tributions of neighbour stars, measuring the flux of the db]eamonds); NIR J, H, ankL; light curves, respectively. NIR data

itself, and then applying aperture correction (due to theafs taken from{Nagata et hlf (2003) are reported with and data
a smaller aperture for measuring XTE J1720-318 magnituﬁ?gm this paper with . MJD = JD - 2400000.5

than for standard stars). This procedure allows us to get pho
tometry with better than 1% accuracy. We present the appar~- |
J, H, andKs magnitudes measured in February and April 20(

in Table[B. Uncertainties were determined from CCD readc?-"&-16
and signal noise. We note that we do not include khband
observation of February 28, 2003, here because of bad sky ¢
traction. 10016 - 4

Our NIR photometrical observations are reported in Fi
fl, where we also included results frqm Nagata ¢t[al. (200
Our magnitudes, indicated by'; are consistent with measures
from Nagata et 41[(20p3). We notice the similar behaviour
X-ray and NIR light curves, particularly during the first max
imum when the coverage is more complete, and we point ¢
that we observed an increase in NIR on April 24, 2003 (MJ1.00e-16 = 7
52753), observed by chance at exactly the same time as ar | | | |
ray increase seen on the light curve. 10000 12000 14000 16000

To analyse the rapi&ks photometry, we performed aper- et fansston
ture photometry of XTE J1720-318 and three other stars bifg- 3. NIR Ks-band spectrum of XTE J1720-318. The flux is
different magnitudes in the field. We show the results @ivenin ergcm? stA-2,
the left panel of Fig[|2: we see the same type of variabil-

ity for XTE J1720-318 as for comparison stars, showing that _ i
this variability is more likely due to sky variations than to Finally, concerning the spectroscopy, we show the flux

the X-ray binary itself. Dividing XTE J1720-318 flux by thend wavelength calibrated spectrum we obtained in Hig. 3.
means of comparison star fluxes, we corrected the NIR light"ough the signal-to-noise ratio was too small to detest a
curve of XTE J1720-318 from this sky variability, to detectn€: the spectrum allowed us to estimate an upper limit to
XTE J1720-318 intrinsic variations, if any. The correctigtht <1 E J1720-318 flux> 2x 10" erg cm*® s A

curve is presented in the right panel of Fﬁlg 2. The meanunstr

mentaIKs magnitude,_obtained by median-filtering falllimagegt_ Constraints on the companion star spectral type

is 1893 + 0.04 magnitudes, and the standard deviation of all

measures is- 0.11 magnitudes. We can see a periodicity dfe will now try to constrain the nature of the companion star,
~ 600 s in Fig.[R; however, since the interval of magnitud@st with a colour-magnitude diagram, then by modelling the
variation is around 0.3 (8), it is not significant enough to in- optical and NIR spectral energy distribution (SED).
terpretitas XTE J1720-318 intrinsic variations. Furthere) a
discrete Fourier analysis of these data does not give signifi
evidence of periodicity. Absence of significant varialikit the
level of +/- 0.1 mag is consistent with the similar analysis donéTE J1720-318 optical and NIR magnitudes allow us to con-
earlier in the outburst by O’Brien etal. (2003). strain the nature of the binary system by comparing its abso-

tion is consistent with other determinations (Tgjle 2). . By Frr g 525
We discovered the optical counterpartin the R- and I-bands'®F * == . : . ]
ata = 17'19"58%994 + 05007,6 = —-31°4501746 + 0715 S, L T s b ksg20
(equinox J2000), a position that is consistent with the NIR /|- bt Tes E: % T
counterpart. We prese@VRI magnitudes in Tablf] 3. The R > | 3 Ty ] ¢
and | magnitudes are consistent with detection limits glvgn 5 ¢ I # 1.3
€ E } J 10 9
; e i f
i F3® g, ]

rot
ot

4.1. Colour-magnitude diagram




4 S. Chaty & N. Bessolaz: OptigalIR observations of the black hole candidate XTE J1720-318

This paper [ Nagata etfal. (2003) | O’Brien e} gl. (4003)
o 177197583988+ 05008 17197595000+ 05014 17'19758%994 + 05004
6 —31°4501/21+ 0715 -31°450172+ 0”2 -31°4501725 + 0.05

Table 2. Summary of astrometry results (equinox J2000) for the XTE201318 NIR counterpart.

Date MJD B \' R I J H Ks
2003 0228 52698 17.47+0.05 - 1600+ 0.06
20030424 52753 >232+04 >231+04 215+03 206+01 1766+0.05 1699+0.07 1634+0.05

Table 3. Apparent B, V, R, I, J, H, an#s magnitudes of XTE J1720-318 (MJ®JD - 2400000.5).
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Fig.2. Left panel:Ks light curve of XTE J1720-318 and three comparison stars effigld. Right panelKs light curve of
XTE J1720-318 corrected from sky variations (the y-axisiigstrumental magnitude).

lute magnitudes with those of well-determined spectraktyfimit for the companion star spectral type by assuming that t
stars (see, e.g,, Chaty efl al. 2p02). For this purpose, we aseretion disc emission reddens the NIR flux.
template absolute magnitudes related to spectral typksn(ta T ; ;

Ruelas-Mayordh 19 o derive the possible spectral types, we computed the ab-
"0’.“ RueIas—ngor 19p1 for the. NIR aOOO fqr th§olute magnitudes of XTE J1720-318, taking various distanc
optical, respectively). The conversion of apparent mamgigis

m to absolute magnituded depends on both distanceand fj::ind absorption in the visibl®,. The results are reported with

. X ROl +" in the (J — K, Ks) colour-magnitude diagram (CMD) pre-
g?:i?:?r: a?ﬁgriﬂ?sz}lél\llzﬁ.z;\:l)s;rn:i;ng) ;vslﬁg(\j/(ep?\r_ é’é\;dl sented in Fig[]4. The distance was computed between 1 and
ont estima%eS' FirstXMM-Newto: sppect’roscopy obtained in10 kpc (from bottom to top, respectively) and the absorption

: g bet 6and 8 itudes (f ight to left, tjvel
February 2003 gavily = 1.24+0.02x 107 cmi™2 (Cadolle Bel etween 6 and 8 magnitudes (from right to left, respectjvely

et al.[2004). This column density corresponds to an absorpti  From this CMD, we first derive that, in any case, the com-
of A, = 6.9 magnitudes using the relatidy = 5.59x 10°22Ny panion star must belong to the main sequence. Furthernfiore, i
(Predehl & Schmit{ 1995). Seconld, Nagata gt [al. (P003) ol interstellar absorption is high, ~ 8 magnitudes, the spec-
tainedA, = 8 by assuming a high temperature blackbody emi#al type would be between late B and early A, and the source
sion just after the X-ray burst. They also noted that exiamct far away, between 6 and 10 kpc. With an intermediate value
derived from the 2MASS survey &, ~ 6. of the interstellar absorptiod, ~ 7 magnitudes, the spectral
type would be between late A and early F, and the distance be-
tween 5 and 7 kpc. Finally, with a small interstellar absiomt
Here, we will use only one observing epoch, on April 244, ~ 6 magnitudes, the spectral type would be between late F
2003, when the source is fainter, to minimise the accretist dto early G, and the distance between 3 and 6 kpc. Therefore,
contribution in the observed NIR flux. Even if the object wase can conclude that, for an absorption between 6 and 8 mag-
still far from quiescence, in this way, we determine a lowenitudes, the XTE J1720-318 companion star is a main sequence
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Fig. 4. Colour-magnitude diagram showing characteristic abseig. 5. Minimisation of the discrepancy between apparent and
lute magnitudes of various spectral types and XTE J1720-3d@mputed magnitudes, versus the blackbofilgative temper-
absolute magnitudes computed for interstellar absorptipn ature and interstellar absorption in the visible, given igmi-
between 6 and 8 magnitudes’(from right to left) and dis- tudes below each curve.

tance between 1 and 10 kpe'(from bottom to top). We used

the April 24, 2003, observations, when the object was faint&) parameterized by absorptiok, (varying between 5.5 and
to reduce the accretion disc contribution in the NIR flux.riro g 5 magnitudes).

this CMD we can conclude that XTE J1720-318is an interme- \ne find that the best convergence, minimizing S, is found

diate mass X-ray binary located at a distance between 3 3pglards the values of the parametefs (~ 6, T ~ 4300K),

10 kpc, and that the companion star is a main sequence gigfresponding to an XTE J1720-318 companion star spectral

of spectral type between late B and early G (see text for mq{ge of late F — early G;4y ~ 7, T ~ 560(K), corresponding

details). to late A — early F; and finallyAy ~ 8, T ~ 810(K), corre-
sponding to late B and early A. This is, therefore, consisten

with the results given by the CMD.
star of spectral type between late B and early G, locatediat a d

tance between 3 and 10 kpc. This estimate of distance make .
the source closer than suggested by Nagatalet al.|(2008): it'i Evolution of XTE J1720-318 SED

therefore possible that the source is not located in thedBala In Fig. [§, we show the overall light curve of XTE J1720-318
bulge. We point out that from this analysis, XTE J1720-318 cdrom mid-January to the end of August 2003. First we can
be added to the list of intermediate mass X-ray binaries, liksee that the light curve grossly has the form of a Fast-Rise
e.g., V4641 Sgr|(Chaty etfql. 2003a). Exponential-Decay light curve (so-called FRED), but sirper
posed on this FRED, the source exhibits a complex behaviour:
. . after the main outburst on January 16 (MJD 52656), we can see
4.2. Temperature and interstellar absorption both in X-rays and in NIR a secondary outburst on January 29
We now try to further constrain the absorption and spectrf@lJD 52669), then a second one on February 22 (MJD 52693),
types by modelling XTE J1720-318's SED by an absorbeund finally a third one on April 24, 2003 (MJD 52753), ex-
blackbody corrected from interstellar absorption. Fohdam-  actly at the time of our second epoch NIR observations. The
perature, we calculate the associated blackbody spectraim tnain outburst and the last event are also associated wiit rad
we multiply by the transmittance filter. Taking the intelisbe outbursts, and therefore with ejection events. We inditiate
absorption in the visible, we then derive absorption vafoes time of these events in Fi§] 6 by O, 1, 2, and 3, respectively.
each wavelength, usirlg Cardelli et &l. (1989), and comate There are other sources that exhibit clear secondary maxima
magnitudes in each band. in their X-ray light curves, such as A0620-00, GS 1124-68,
We now want to compare these RIJHK magnitudes, cofRO J042232 (Chen et 4I[ 1997), 4U 1543-47 (Buxton &
puted for diferent éfective temperatures and interstellar ag3ailyn 2004), and XTE J1550-56 (Jain effal. 2001). However,
sorption, with apparent magnitudes. To do this, we caleul2fTE J1720-318 seems to be the second source after A0620-
the discrepancy in each band by taking Kneapparent magni- 00 to exhibit clear multi-secondary maxima in the opfieéR,
tude and computing the quantity correlated with the X-rays, as seen in Fﬁb 6.
We also report the SED of XTE J1720-318 in F@. 7
S = (R— Robs)? + (I — lobs)? + (J — Jobs)? + (H — Hobs)?>  for the two observing epochs+( for February 28, 2003,
and ' for April 24, 2003, respectively), where we put to-
for the R-, I-, J-, and H-bands, for all considered tempeestu gether ESENTT opticafNIR observations from this paper,

and absorptions. In Fiﬂ. 5, we show the various curvéswdr-  INTEGRAL/IBIS high-energy observationg (Cadolle Bel &t al.
sus éfective temperatures (varying between 3300 and 930), and ATCAVLA radio data [Brocksopp et HI. 2005). We
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"«": this paper); Middle panel: high-energy observations:(’ tions were taken nearly simultaneously with the VLA in the
RXTE/ASM, 'A”: INTEGRAL/BIS [Cadolle Bel et dl[2004); radio (Brocksopp et al. 20p5), the NJEMMI and SOFI in
Bottom panel: radio VLAATCA observations ('x’: Brocksopp the optical and NIR (this paper), antlTEGRAL/BIS in the
et al.). We indicated at the top the times when the maiigh-energy[(Cadolle Bel etldl. 2Q04). For the first epoch, th
outburst (O) and the three secondary outbursts (1, 2, 3cespéLA data were taken on February 26, 2003, NFDFI data on
tively) occurred. MJD= JD - 2400000.5 February 28, 2003, antNTEGRAL/IBISdata on February 28 —
March 2, 2003. For the second epoch, VLA data were taken on
April 26, 2003, NTTSOFI data on April 24, 2003, NTEMMI
will now describe the light curve and both SEDs and anabn April 27, 2003, andNTEGRAL/BIS data on February 28
yse XTE J1720-318's evolution between these two observiagviarch 2, 2003. The February 28, 2003, observations corre-
epochs. spond to the high-soft state: high and soft X-ray flux and no
radio emission. On the contrary, the April 24, 2003, observa
tions correspond to the low-hard state: low and hard X-ray flu
and detection of radio emission. Optical and NIR fluxes were
Observations obtained witKMM-Newton, INTEGRAL/BIS, de-reddened, assuming an interstellar absorption in giblei
andRossi-XTE in February 2003 showed that the source speet A, = 7 magnitudes. It is remarkable that they remain the
trum was very soft (power law index &f = 2.7): while the 2- same in both states.
12 keV flux was~ 100 mCrab]BlISdetected a source at only
~ 2.1 mCrab in the 20-120 keV banf (Cadolle Bel g{ al. 2004).
XTE J1720-318 was not detected in radio §.27 mJy at 4.8 the analysis of the SED (data of this second epoch are reporte
GHz,|Brocksopp et @|. 20P5), which is consistent with typicavith '+’ in Fig. [}): the source shows all the usual signs of the
high-soft state (see, e.d., Chaty et[al. 203b). This isoterr low-hard state. Firstly, we immediately notice that therseu
orated by the analysis of XTE J1720-318 SED from Februanardened in the high-energy domain with a high-energy power
28, to March 2, 2003 (reported witk" in Fig. I]), where we lawindex ofl" = 1.8. Secondly, the radio emission is usually in-
notice the characteristic shape of the accretion disc énissterpreted in this state as synchrotron emission emanatimg f
in X-rays (strong flux and soft spectrum), and the absenceafet. From the SED, we can derive the power law indein
radio emission. S, «< v¥): ~ =0.3 in the radio and- 1.6 in the opticalNIR.
Therefore, the extrapolation of the radio flux towards thé-op
ca/NIR domain is significantly fainter than the observed opti-
calNIR flux. This strongly suggests that the synchrotron emis-
On the other hand, after March 25, 2003 (MJD 527233ion from the jet is contributing only for a small part, if any
XTE J1720-318 hard X-ray flux as seen BYTEGRAL/ABIS in the NIR emission. It seems also likely that there is no con-
increased by a factor of 100 with respect to the high-sofestdribution from the accretion disk in the optighllR domain,
(Cadolle Bel et 4[ 2004), while the soft X-ray flIURXTE/ASM)  since the slope in the NIR and optical remarkably remains the
remained constant, as seen on the light curve of[Fig. 6. Besidsame in both observing epochs, while the X-ray decreased at
we also observed a radio burgt (Brocksopp €t al. P005), simtile same time. Therefore, the NIR emission is dominated by
taneous with an X-ray burst and an increase in the NIR fluae contribution of the companion star, which is consistetit
Therefore, XTE J1720-318 seems to have entered a transitfobE J1720-318 being an intermediate mass X-ray binary.
towards a low-hard state in-between these 2 observing gpoch To further understand this source, it would be useful i)
as suggested by Goldoni ef] al. (2p03). This is confirmed by get spectroscopic observations of XTE J1720-318 in quies

5.1. The February 2003 epoch: high-soft state

5.2. The April 2003 epoch: low-hard state
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cence to better characterise the companion star when the ghox, A. N. 2000, Allen’s astrophysical quantities (Alleras-
tospheric flux of the star dominates and ii) to observe thatad trophysical quantities, 4th ed. Publisher: New York: AIP
velocity of the binary system to derive the mass function andPress; Springer, 2000. Editedy by Arthur N. Cox. ISBN:
orbital parameters. With these parameters we will be able t00387987460)
further analyse its SED (as in, e.fJ., Chaty ¢t al. 2D03b vki¢h tGoldoni, P., Goldwurm, A., Kuulkers, E., et al. 2003, The
source XTE J111:8480). Astronomer’s Telegram, 153

Gonzalez-Riestra, R., Rodriguez-Pascual, P. M., Saniss-L

M., et al. 2003, IAU Circ., 8080, 1

6. Conclusions Jain, R. K., Bailyn, C. D., Orosz, J. A., McClintock, J. E., &

. , Remillard, R. A. 2001, ApJ, 554, L181
We have reported optical and NIR observations of the X-r arkwardt, C. B. 2003, The Astronomer's Telegram, 115, 1

binary XTE J1720-318, taken as Target of Opportunity obser- . : .
vations following the January 2003 outburst of this source.issgérsétf‘y[\?v?t\aslhlxgggz’ A User's Guide to Stellar CCD
By performing accurate astrometry, we discovered the apti

counterpart in the R-band (R 21.5) and confirmed the near—?gfigata’ T.',<Katc<:)|, Dk" Baé)a, E (;tal. 2503' I:ASIJ’ ggblé?sTh
infrared counterpart. From photometric observations|yaisa Anten' o ‘?rl e 11e7n er K. et al. ' €
of a colour-magnitude diagram, and a basic modelling of i|t§ S rono;neés l\/? egLamb C. K inski W, Roth. M. &
SED, we found that, for an absorption between 6 and 8 mage-lsssn’ M. ] .,199lijsrpA3/,11.6 .2,47r52em|ns L W., koth, M.,
nitudes, XTE J1720-318 is likely to be an intermediate marlgs ('je h?’P .&.S h ',tt J’ 199’5 AGA. 293. 889

X-ray binary, hosting a black hole and a main sequence sta f '(TI ’d .R AC Ir_m D A M, M ' ,E 4. Smith. E. &
spectral type between late B and early G, located at a dista esn\qnl/a?]rk ’J '20(')’3 TX‘S%"C' 8.(,)5Oorgan, - M Smih, £,
between 3 and 10 kpc. We also analysed the XTE J1720-318 X ' ’ - ; . .
ray and near-infrared light curves: this source exhibitege uelas-Mayorga, R. A. 1991, Revista Mexicana de Astronomia

: Astrofisica, 22, 27
secondary outbursts, and our second set of observatioks t o L . .
place simultaneously with the third one. Comparing the SEI‘_E)J%:KE”(’:M' Pé(?gZ)CkSOpp’ C., Mioduszewski, A. J., etal. 2003
during and after its outburst, we confirm the change of sthte o Ire.,
this source, from high-soft to low-hard state.
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