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Optical observations of MAXI J0556-332 and an
indication of a probable neutron star primary

ATel #3116; David M. Russell (Univ. of Amsterdam), Fraser Lewis (Faulkes
Telescope Project, Open Univ., Univ. of Glamorgan), Rosa Doran (EU-Hands on

Universe), Sarah Roberts (Faulkes Telescope Project, Univ. of Glamorgan)
on 20 Jan 2011; 12:59 UT

Credential Certification: David M. Russell (D.M.Russell@uva.nl)
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Tweet

We observed the new X-ray transient, MAXI J0556-332 (ATel #3102, #3103, #3104,
#3106, #3110, #3112) with the Faulkes Telescope South on 17 and 18 January 2011
(MJD 55578.4 and 55579.5). On each date, three 200-sec exposures were taken; one
each in Bessel V, R, and I bands, totalling six images. The suggested optical counterpart
(ATel #3103) was confirmed (ATel #3104) by a brightening and the detection of
hydrogen and helium emission lines in its spectra. 

We detect the counterpart and report magnitudes (calibrated using several USNO-
B1/NOMAD catalogue stars in the field of view) of V ~ 16.7, R ~ 17.0, I ~ 16.5 on 17 Jan
and V ~ 16.9, R ~ 17.1, I ~ 16.6 on 18 Jan. These values may suffer from filter-
dependent systematic errors of several tenths of a magnitude due to uncertainties in the
USNO-B1/NOMAD field star magnitudes. The optical counterpart had therefore
continued to brighten by ~ 0.8 mag in the five days between 12 and 17 Jan (ATel
#3104), peaking ~ 3 mag above its quiescent level of R ~ 19.9 (USNO-B1). In the 24.9
hours between the observations on 17 and 18 Jan the source faded by 0.18 +- 0.03 mag
in V, 0.14 +- 0.04 mag in R and 0.12 +- 0.03 mag in I-band (getting slightly redder as it
faded). For comparison, a slightly fainter field star changed magnitude by 0.01 +- 0.04
between 17 and 18 Jan. 
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The nature of the compact object in this X-ray binary is currently unknown (ATel #3112).
Russell et al. 2006, 2007 showed from a compilation of 44 X-ray binaries that black hole
and neutron star low-mass X-ray binaries (LMXBs) and high-mass X-ray binaries
(HMXBs) occupy different regions of an optical/X-ray luminosity diagram (neutron star
LMXBs are generally ~ 20 times fainter in optical than black hole LMXBs at the same X-
ray luminosity). The X-ray flux measured by Kennea et al. (ATel #3103) was taken just 9
hours before the optical observation reported by Halpern (ATel #3104). We calculate the
intrinsic X-ray and optical fluxes at this time accounting for interstellar absorption
assuming N_H = 9.8+/-0.6 x 10^20 cm-2 (ATel #3103), the relation between extinction
A_V and N_H of Predehl & Schmitt 1995 and the extinction law of Cardelli et al. 1989.
Note that a much higher reported value for the neutral hydrogen column N_H (ATel
#3106) was later found to be likely unphysical (ATel #3110). 

We find that the optical/X-ray ratio of MAXI J0556-332 is typical of a neutron star LMXB
at any distance within the galaxy, but is inconsistent with any known black hole source,
for any given distance within the galaxy (< 20 kpc). The light curve, optical/X-ray
luminosity diagram and finding charts are linked below. If MAXI J0556-332 resides at a
distant ~ 20 kpc or further, its optical/X-ray ratio is similar to some black hole LMXBs in
the soft state, but the Swift XRT observations at this time indicated the source was not in
a soft state (ATel #3103). We can therefore tentatively conclude that the primary is likely
to be a neutron star in this system, but type I X-ray bursts or a dynamical mass
measurement would be required to confirm this. 

We thank the participants of the recent EU-HOU teacher training program for helping
with these observations. The Faulkes Telescope observations are part of an optical
monitoring project of low-mass X-ray binaries (Lewis et al. 2008). The Faulkes
Telescope Project is an educational and research arm of the Las Cumbres Observatory
Global Telescope Network (LCOGTN). DMR acknowledges support from a Netherlands
Organisation for Scientific Research (NWO) Veni Fellowship. FL acknowledges support
from the Dill Faulkes Educational Trust.
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