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First Results

Currently, we are still in the data reduction process but we 
can already determine whether the BALQSOs of our 

Introduction

Among all quasars about 20% show strong, broad, and 
blue-shifted absorption troughs which are generally 

sample display absorption line variability for the epochs 
we have analyzed so far.
In Table 1 we provide information on the variations which 
we have detected. It turns out that about 75% of our 
BALQSOs appear to show no or only very little variability 
of the broad absorption features (Tab.1, Fig.1). However, 
for 7 of our source we see strong variations (Figs. 2 – 4) 
and for SDSS0835+4352 we have detected a dramatic 
change in the MgII absorption strength (Fig.5) which is
comparable to the change for FBQS J1408+3054 (Hall et 
al. 2011). The MgII line emission has basically vanished 
and a broad and strong MgII absorption feature has 

ascribed to absorption by fast out-flowing material (e.g., 
Murray et al.1995; Proga et al.2000; Weymann et al.1981). 
BALQSOs have been also suggested as an early stage of 
the active phase of a super-massive black hole which is
still embedded in cool gas and dust which are radiatively 
blown out (e.g., Boroson & Meyers 1992; Voit et al. 1993; 
Gregg et al. 2006).
Variations of strength and shape of the broad absorption 
troughs is a well known phenomenon  (e.g., Barlow 1993; 
Turnshek et al.1988). Variations of the absorption strength 
and even changes of the location in velocity space have 
been observed (Gabel et al. 2003; Hall et al. 2007) which a d a b oad a d st o g g abso pt o eatu e as

evolved between November 2001 when the SDSS spectrum 
was taken and May 2011 (KPNO).  

bee obse ved (Gabe et a . 003; a et a . 007) w c
can be interpreted by occultation of the central source by 
orbiting, strongly absorbing material. Recently, Hamann 
et al. (2008) reported the emergence of a high velocity 
outflow in a luminous quasar on a timescale of τ ≤ 4 years.
In recent years, several campaigns have been conducted to 
investigate BALQSO variability in more detail (e.g., Gregg 
et al.2006; Lundgren et al. 2007). Gibson et al. (2008, 2010) 
studied the variations of the broad absorption line features 
in the spectra of a sample of 14 BALQSOs. Based on 
spectra which cover 5 to 7 years with 2 to 4 epochs, they 
found changes in the profile strength and shape but those 
variations appear to follow no clear pattern

Fig.3 – For Q1246-0542 we can compare data taken in
Apr.1989 (black) and in Mar. 2011 (blue). It         
can be seen that the absorption strength is 
weaker in Mar.2011 than in Apr.1989.             

variations appear to follow no clear pattern. 
It is possible that those changes happen gradually, but they 
can be dramatic as has been observed by Hall et al. (2011) 
for FBQS J1408+3954. The broad and deep FeII UV 
absorption troughs basically vanished completely over a 
period of between 1 and 9 years.
However, for a better understanding of the physical cause 
for those variations, monitoring with a higher sampling 
rate than previously is required.

Fig.1 – SDSS0228+0002 shows basically no difference  
between the spectra taken in Nov.2000 (black)
and in September 2011 (blue).

Fig.4 – Q1232+1325 exhibits a significant difference between  
the spectrum taken in Apr.1989 (black) compared to

Observations

We are observing a sample of 30 BALQSOs using the MDM the spectrum taken in Apr.1989 (black) compared to 
the one observed in May 2010 (blue). 

Fig.2 – SDSS1724+5710; from Sep.2000 (black), over  
May 2010 (blue) until Sep.2011(red) small  
variations of some absorptions features are visible. 

We are observing a sample of 30 BALQSOs using the MDM  
observatory 2.4m telescope with OSMOS (spectral resolu-
tion Δ v ≈190 km s-1) and the KPNO 4m telescope with RC
CCD Spec (spectral resolution Δv ≈ 400 km s-1) to record 
optical spectra (Table 1). The targets have been selected for 
(i) brightness (mr ≤ 19.0),  (ii) access to existing spectra for 
comparison (e.g. Corbin & Boroson 1996; Dietrich et al.  
2002; Reichard et al.2003; Sargent et al. 1988; Weymann et 
al.1991), and (iii) redshift, i.e. z = 0.5 to 1.1 (to cover the 
MgII λ2798 – FeII UV range) and z = 2.0 to 3.0 (to cover the  
CIV λ1549 range). In addition, almost all of the BALQSOs 
have X-ray detections either with Chandra or XMM. 
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Fig.5 – Comparison of the SDSS spectrum of SDSS 0835+4357 
which was taken in November 2001 (black) and the 
spectrum we observed in May 2011 at KPNO (red). The 
blue and green spectra a slightly differently scale versions
of the May 2011 spectrum.

Table 1 – Overview of the BALQSO sample, the dates when spectra have been
observed (obs) and the current status of the data reduction (red).


