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Abstract. The X-ray transient source XTE J1818−245 went through an outburst in 2005 that
was observed during a multi-wavelength campaign from radio to soft γ-rays. We performed new
optical observations with the ESO/NTT telescope at La Silla. The broad-band spectral energy
distribution revealed that the outer parts of the accretion disc had to be irradiated by its inner
parts to explain the optical emission.
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1. Introduction
XTE J1818−245 was discovered at high-energies with RXTE during a bright outburst

that started on August 12, 2005 (Levine, Swank, Lin, et al. 2005). Cadolle Bel, Prat,
Rodriguez, et al. (2009) performed several observations (from radio to soft γ-rays) from
August to September and concluded that the new X-ray transient source is probably a
low-mass X-ray binary and a black hole candidate, located closer to us than the Galactic
centre. We carried out new optical observations with the ESO 3.6 m New Technology
Telescope at La Silla Observatory on August 24, 2005, when the X-ray flux was still
decaying, and when the source was probably in a soft-intermediate state.

2. Spectral energy distribution
Each subset of data (radio/optical/X-rays/hard X-rays) reported in the SED displays

different segments, each approximately power law in shape with different spectral indices.
We focus our interest to the optical emission where different components of the system
may contribute: the outer part of the accretion disc, the companion star, and the jet.

Model 1: Viscously heated accretion disc. The high-energy spectrum of XTE J1818−245
is represented by a combination of an accretion disc modelled with a multi-colour disc, a
broad iron emission line at 6–7 keV, and a hard component modelled with a Comptonisa-
tion model. The fit of this model 1 (gaussian+ezdiskbb+compTT in Xspec), reproduces
correctly the high-energy data with a reduced χ2 of χ2

ν = 1.21 with 29 degrees of free-
dom (dof). However, model 1 fails to reproduce both visible+HE data, particularly the
model being a factor 10 below the visible points (χ2

ν = 1.45 with 34 dof, see Fig. 1 left).
We also added other components to the model to take into account the presence of the
secondary star (temperature of 5 000 K, radius of 1 R� and distance of 3.5 kpc) and a
possible contribution in the visible from a jet (flat power law normalised to the 8.4 GHz
flux). This stellar model gives an emission compatible with the upper limits derived from
2MASS, USNO and REM. The sum of all these different components fails to reproduce
the optical data that show a steeper shape with a spectral index α = 1.15 (in Fν ∼ να ).
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Figure 1. Broad-band SED of XTE J1818−245 using simultaneous VLA(Aug. 24)/NTT/
PCA/ISGRI data. We also show non-simultaneous data from VLA(Aug. 23)/2MASS/REM/
USNO. left: Model 1; right: Model 2.

Model 2: Irradiated accretion disc. Irradiation of the outer parts of the accretion disc
by soft X-rays has been proposed to explain the UV-optical emission in soft X-ray tran-
sients (Hynes, Haswell, Chaty, et al. 2002). We considered an irradiated disc model that
takes into account the emission of the disc, the emission of the Compton component,
and both the irradiation of the inner part of the disc by the Compton tail and that
of the outer part by the inner part (diskir, Gierliński, Done, & Page 2008,2009, and
references therein for a discussion about the irradiation). We fitted the optical+HE data
with model 2 (gaussian+diskir), reproducing well the data with χ2

ν = 1.11 (see Fig. 2
right). The addition of the stellar component and the contribution of the jet in the visi-
ble does not improve the fit. The emission of the jet may contribute to the redder part
of the optical emission, however we cannot assess this statement without simultaneous
radio-infrared observations. The Comptonisation-to-disc ratio of XTE J1818−245 is low
with Lc/Ld = 0.07+0.03

−0.01 << 1 as expected when the soft component in X-rays is im-
portant. Meanwhile, its irradiation fraction is fout = 2.4+1.2

−0.8 × 10−3 which is 2 × fout of
XTE J1817−330 in the intermediate state. The absolute determination of this fraction
is uncertain by a factor 2, but a change by a factor 6 between the soft and hard states
has been observed in other X-ray transients (Gierliński, Done, & Page 2009). Thus, the
irradiation fraction of XTE J1818−245 is compatible with that of XTE J1817−330 when
they are in a similar state. We also derive an inner radius of Rin = (31±9) km (∼ 6×Rg
for a 3.5 M� black hole with Rg ≡ GM/c2), thus an outer radius of Rout ∼ 4 × 1010 cm
which is in agreement with Cadolle Bel, Prat, Rodriguez, et al. (2009).
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Gierliński, M., Done, C., & Page, K. 2008 MNRAS, 388, 753
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