
Intra-night opti
al monitoring of a sampleof X-ray/radio sele
ted AGNs: �rst resultsLyuba S. Slav
heva-Mihova, Boyko M. MihovInstitute of Astronomy and NAO, Bulgarian A
ademy of S
ien
es, BG-1784, So�alslav�astro.bas.bg(Submitted on 15.06.2012. A

epted on 10.07.2012)Abstra
t. We present �rst results from the intra-night opti
al monitoring of a sample ofX-ray/radio sele
ted AGNs. We dis
uss the results for the radio-quiet quasar PG 0157+001.The quasar showed no intra-night opti
al variability during our monitoring. We obtaineda rough estimate of 38% for the quasar duty 
y
le.Key words: quasars: individual (PG 0157+001) � te
hniques: photometri
Introdu
tionFlux variability is a 
ommon property of a
tive gala
ti
 nu
lei (AGNs). It
ould be e�
iently used to study the stru
ture and physi
al pro
esses inAGNs; for example, the time s
ale of the �ux variations 
ould 
onstrain thesize of the emitting region and the vis
osity parameter of AGN a

retion disks(e.g., Siemiginowska & Czerny 1989; Xie et al. 2009). The time s
ales of AGNvariability 
ould be divided into intra-night (minutes to hours), short-term(days to weeks), and long-term (months to years).Intra-night opti
al variability (INOV) in radio-loud AGNs is a well es-tablished phenomenon and is widely believed to be 
onne
ted with physi
alpro
esses in relativisti
 jets. On the other hand, INOV is rare in radio-quietAGNs, with duty 
y
les1 mu
h lower than those in radio-loud AGNs (Cariniet al. 2007). However, some studies suggest that INOV in quasars does notdepend on their radio properties (e.g., Stalin et al. 2005; Ram��rez et al. 2009).The nature of the observed INOV of radio-quiet AGNs is not 
lear yet. Forinstan
e, Czerny et al. (2008) asso
iated it with the presen
e of a weak blazar
omponent. However, Joshi et al. (2012) found no eviden
e of this hypothesis.In
reasing the number of radio-quiet AGNs monitored intra-nightly 
ould bevery helpful in spe
ifying the nature and 
hara
teristi
s, in
luding the duty
y
le, of their INOV, as well as in 
omparing their INOV properties withthose of radio-loud AGNs. In this 
ontext, we undertook a long-term intra-night opti
al monitoring programme of a sub-sample of radio-quiet AGNssele
ted from the RBSC-NVSS sample (Bauer et al. 2000). Here we presentthe �rst results 
on
erning the quasar PG 0157+001.1 PG 0157+001 (Mrk 1014, z = 0.163110, rSDSS = 15.
m
58)The intra-night opti
al monitoring of this radio-quiet quasar was performedon O
t. 2nd, 2010, with the 4096×4096 FLI PL16803 CCD 
amera atta
hedto the 50/70 
m S
hmidt teles
ope (with a s
ale of 1.′′079/px) of the Rozhen1 Duty 
y
le is the fra
tion of time when an obje
t displays intra-night variability (Romeroet al. 1999). Bulgarian Astronomi
al Journal 18(3), 2012
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Fig. 1. Seeing and airmass distribution during the intra-night monitoring.National Astronomi
al Observatory (NAO), Bulgaria. The duration of themonitoring was 4.h58 through Cousins R �lter � we 
olle
ted a total of 101data points with typi
al exposure times 150 � 180 s. The median FWHMis 2.′′76 (with a standard deviation about the median of 0.′′19). The target
ulmination was at airmass of 1.329. The distribution of the FWHM andairmass during the intra-night monitoring are shown in Fig. 1.We sele
ted 8 referen
e stars (denoted as R1 �R8 in Fig. 2) and a 
ontrolone (marked as C) in the �eld of PG 0157+001 (marked as T). The referen
estars were 
hosen to be bright, while the 
ontrol star � 
lose in brightnessto the target. Neither the referen
e stars, nor the 
ontrol one 
oin
ide withknown variable stars a

ording to SIMBAD. The �ux measurements wereperformed using DAOPHOT pa
kage (Stetson 1987) run under IDL 7. Theaperture radius was �xed to 5′′.We 
omputed the ensemble magnitude, mens, of the referen
e stars addingup the individual stellar �uxes. The di�erential light 
urves (DLCs) of thetarget, mT−mens, and 
ontrol star, mC−mens, with respe
t to the ensemblemagnitude are shown in Fig. 3. Both DLCs show no 
orrelation with theseeing, as well as with the airmass variations. The weighted standard deviationabout the weighted mean is 0.m014 for the target DLC and 0.m012 for the
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EFig. 2. Finding 
hart for PG 0157+001 (T), 
ontrol star (C), and referen
e stars (R1 �R8),numbered in order of in
reasing de
lination.
ontrol star DLC. We performed F -test to sear
h for INOV of the targetfollowing Howell et al. (1988):
Ftest =

σ2
T−ens

Γ 2σ2
C−ens

,where σ2
T−ens

/σ2
C−ens

is the varian
e of the target/
ontrol star DLC and the
Γ 2 fa
tor a

ounts for the di�erent brightness of the target and 
ontrol star(see Howell et al. 1988). To reje
t the null hypothesis (whi
h states thatthe target is not variable) at the 
on�den
e level α = 0.05, we must have
Ftest > F (1 − α;nT − 1;nC − 1), where nT and nC are the number of datapoints of the target and 
ontrol star DLCs, respe
tively. We got Ftest = 0.907,whi
h is less than the 
orresponding 
riti
al value F (0.95; 100; 100) = 1.392.Therefore, PG 0157+001 does not show INOV at this 
on�den
e level.
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Fig. 3. DLCs of the target (�lled 
ir
les) and 
ontrol star (�lled squares). The dashed linemarks the weighted mean value of the 
ontrol star DLC.2 Dis
ussionWe have presented the results of the intra-night opti
al monitoring of theradio-quiet quasar PG 0157+001. It showed no variability.In previous intra-night monitoring 
ampaigns of PG 0157+001 (Jang &Miller 1997; de Diego et al. 1998; Ram��rez et al. 2009), INOV was dete
tedonly by the �rst authors (with an amplitude of about 0.m08). Taking intoa

ount the �rst two 
ampaigns, as well as ours, we estimated a duty 
y
le of38% (we did not 
onsider Ram��rez et al.'s 
ampaign as they did not list themonitoring duration).Leipski et al. (2006) reported a weak jet-like radio feature in PG 0157+001,whi
h 
ould be helpful in explaining the possible INOV of this quasar.A
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e, as well as IDL Astronomy Library atidlastro.gsf
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