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an apparent QSO pair turns out to be a single quasar
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ABSTRACT

We report on our serendipitous discovery that the objects Q 01323-4037 and Q 0132-4037, listed in the Véron-Cetty & Véron catalog
(2006, A&A, 455, 773) as two diﬀerent quasars, are actually a quasar and a star. We briefly discuss the origin of the misidentification,
and provide a refined measurement of the quasar redshift.
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1. Introduction
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Q 01323-4037 and Q 0132-4037 are listed as two separate quasistellar objects (QSOs) in the last editions of the catalogue of
quasars and active nuclei (Véron-Cetty & Véron 2003, 2006,
2010). According to this catalog, the two objects (A and B for
simplicity) have similar redshift, zA = 2.100, zB = 2.150. Their
angular separation in the sky, as computed from the J2000 coordinates (αA = 01 34 32.5, δA = −40 22 08 and αB = 01 34 32.2,
δB = −40 21 33, respectively), is approximately 35 arcsec, making the seeming QSO pair a suitable candidate for a tomographic
study of the inter-galactic medium along close lines of sight.
We observed the two objects in November, 2010 with
the single target, medium resolution spectrograph X-shooter
(D’Odorico et al. 2006) at the Very Large Telescope (VLT), in
the context of a GTO program. Figure 1 reproduces the finding chart used for our observation, with the position of A and
B according to Véron-Cetty & Véron (2010). We extracted the
1D spectra of the objects for the three X-shooter arms (UVB,
VIS, and NIR) using the release 1.2.0 of the X-shooter reduction
pipeline (Goldoni et al. 2006) and the ESO-MIDAS package.
Figure 2 shows the spectra obtained after flat-field correction,
bias and sky subtraction, and flux calibration. Much to our surprise, the observation revealed that B is not a QSO, unlike A,
which displays a typical QSO spectrum with a strong Lyman α
emission at λ  3820 Å. Apparently, a spurious object has been
included in the Véron-Cetty & Véron catalog by mistake.

2. Origin of the misidentification
We argue that the misidentification of object B as a QSO is a consequence of poorly-constrained measurements on the object A,
which is in fact the only QSO in a radius of 10 arcmin. Diﬀerent
values of position and redshift attributed to A during the years
were interpreted as the presence of two QSOs in this region, one
of which was incorrectly identified with B.
QSO A was first observed by Hoag & Smith (1977) at B1950
coordinates α = 01 32 22.2, δ = −40 37 18. Osmer (1980)
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Fig. 1. Finding chart with the position of object A (a QSO) and object B
(a star mistakenly identified as a separate QSO). The image is centered
on object A (J2000 coordinates αA = 01 34 32.5, δA = −40 22 08).

published the redshift of this objects, z = 2.15 ± 0.011. The QSO
is included in the Automatic Plate Measurement (APM) galaxy
survey (Maddox et al. 1990) and in the catalog by Hewitt &
Burbidge (1993) (labeled as B 0132-406). It is also listed in the
catalog by Iovino et al. (1996), with B1950 coordinates α = 01
1

Quite interestingly, Hoag & Smith (1977) and Osmer (1980) are
quoted in the NASA-IPAC Extragalactic Database as references for A,
and in the SIMBAD Astronomical Database as references for B. This
is a hint that some mismatch occurred in the identification of the two
objects.
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Fig. 2. Spectra of object A (upper panels) and object B (lower panels) obtained with X-shooter. Flat-field correction, bias and sky subtraction, and
flux calibration were performed on both spectra. Vertical dotted lines highlight the main emission features which allow to identify object A as a
QSO. Similar features are totally absent in the spectrum of object B. (Color legend – Blue: UVB arm; black: VIS arm; red: NIR arm.)

32 21.2, δ = −40 37 29 and redshift z = 2.10. Despite the slight
diﬀerences, there is no doubt that the object is the same.
Unfortunately, the finding chart published by Hoag & Smith
(1977) points to object B, not to object A, as the target QSO.
This error (together with the poor accuracy of the published
QSO position) is the most probable cause of the misidentification, which can be traced back to Véron-Cetty & Véron (1996a).
Here the B1950 coordinates of the QSO appear to be α = 01
32 21.12, δ = −40 36 53.7 (corresponding to J2000 coordinates α = 01 34 32.27, δ = −40 21 33.6), quite diﬀerent than
the values previously measured, and coincident with the position of object B. The new coordinates appear in all editions
of the Véron-Cetty & Véron catalog until 2001 (Véron-Cetty
& Véron 1996b; Véron-Cetty & Véron 1998; Véron-Cetty &
Véron 2000, 2001). During this period, all references to Q 01324037 (Barkhouse & Hall 2001; Cutri et al. 2003) point to object B instead of object A.
The real QSO reappears in Véron-Cetty & Véron (2003) as
an additional entry Q 01323-4037, distinct from Q 0132-4037.
The authors cite Iovino et al. (1996) as a reference for the first
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one, and Osmer (1980) as a reference for the second one. The
slight diﬀerence in position and redshift may have led them to
believe there were two diﬀerent QSO, even though both Osmer
(1980) and Iovino et al. (1996) had observed the same object.
The error has been reproduced in the subsequent of the catalog
until today (Véron-Cetty & Véron 2006, 2010).
To summarize: the two entries Q 01323-4037 and
Q 0132-4037 in the last editions of Véron-Cetty & Véron catalog correspond in fact to a single object, QSO A, with J2000
coordinates α = 01 34 32.5, δ = −40 22 08 and redshift z between 2.10 and 2.15. Object B, whose coordinates are associated
with Q 0132-4037, is not a QSO and should not be considered
as such. The spectrum of object B is that of a star with spectral type early M, as seen from weak (but clear) TiO absorption
bands around 620 nm and 710 nm. The spectrum shows a good
resemblance to the spectrum of the M1 III star (Bagnulo et al.
2003).
Hereafter, we suggest to address to object A as Q 0132-4037,
and to stop using the ambiguous identifier Q 01323-4037 introduced by Véron-Cetty & Véron (2003).
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3. Refined measurement of Q 0132-4037 redshift
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A double quasar was the first example to be discovered. quasar. A very-large-redshift object that is almost stellar (point-like) in
appearance, but has a very non-stellar spectrum consisting of broad emission lines; thought to be the nucleus of a galaxy with an
accreting supermassive black hole. superluminal speed. An apparent speed greater than that of light. supermassive black hole.Â active
nuclei are brighter/ more powerful than typical galaxy nuclei. Describe the historical development of the study of quasars, and list their
peculiar properties. In the 1950s astronomers at Cambridge University first observed that some objects emit strong radio wavelengths they were able to pinpoint relatively where these radio wavelengths were coming from (not super precise though).

