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epted on 05.11.2011)Abstra
t. We report simultaneous observations in 5 bands UBV RcIc of the �i
keringvariability of the 
ata
lysmi
 variable V794 Aql. The observations are obtained with theRozhen NAO and Belograd
hik AO teles
opes on 2009 July 23 and on 2010 August 13.V794 Aql has �i
kering sour
e with average (U −B)0 = −0.75± 0.20, (B−V )0 = +0.02±
0.10, (V −R)0 = 0.15±0.05. We �nd for the �i
kering sour
e parameters: Tfl = 10900±600K, R̄fl = 0.10± 0.05 R⊙, and L̄fl = 0.11± 0.02 L⊙ (using a distan
e of d = 690± 105 p
).Key words: stars: individual: V794 Aql � binaries: novae, 
ata
lysmi
 variablesÑèíõðîííè UBVRcIc íàáëþäåíèÿ íà êàòàêëèçìè÷íàòàïðîìåíëèâà V794 Aql: Ïàðàìåòðè íà èçòî÷íèêà íà �ëèêåðèíã�. Ëàòåâ, Ñ. Áîåâà, �. Çàìàíîâ, À. Àíòîâ,Ê. Ñòîÿíîâ, Á. Ïåòðîâ, Ñ. Öâåòêîâà, Á. Ñïàñîâ.Ïðåäñòàâåíè ñà ðåçóëòàòèòå îò 5-öâåòíèòå (UBV RcIc) ñèíõðîííè íàáëþäåíèÿ íà �ëè-êåðèíãà íà êàòàêëèçìè÷íàòà ïðîìåíëèâà V794 Aql, ïðîâåäåíè íà 23 þëè 2009 è 13àâãóñò 2010 ñ òåëåñêîïèòå íà ÍÀÎ �îæåí è ÀÎ Áåëîãðàä÷èê. Ïîëó÷åíèòå ñðåäíè öâå-òîâå íà èçòî÷íèêà íà �ëèêåðèíã ñà êàòî ñëåäâà (U − B)0 = −0.75 ± 0.20, (B − V )0 =
+0.02± 0.10, (V −R)0 = 0.15± 0.05. Çà ïàðàìåòðèòå íà èçòî÷íèêà íà �ëèêåðèíã, ïðèðàçñòîÿíèå d = 690 p
, ïîëó÷àâàìå Tfl = 10900 ± 600 K, R̄fl = 0.10 ± 0.05 R ⊙ è
L̄fl = 0.11 ± 0.02 L⊙.1 Introdu
tionV794 Aql is a nova-like 
ata
lysmi
 variable star. It has been dis
overed asa variable star by Ho�meister in 1936. Szkody et al. (1981) 
lassi�ed it as
ata
lysmi
 variable. It 
onsists of an a

reting white dwarf and red dwarfmass donor with orbital period Porb = 3.68 hours (Honey
utt & Robertson1998). This system is a VY S
ulptoris subtype. The orbital periods of VYS
ulptoris nova-likes are in the e.g. orbital period gap � between 3-4 hours.On the base of spe
tral observations, Godon et al. (2007) derived mass ofthe white dwarfMwd ∼ 0.9M⊙, mass a

retion rate in high state 10−8.5

−10−8M⊙ yr−1, in
lination of the system i ∼ 600, an extin
tion value EB−V = 0.2,and distan
e d = 690±105 p
. UsingMwd ∼ 0.9 M⊙ and mass-radius relation
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Fli
kering of V794 Aql 81for white dwarfs (Madej et al. 2004), we 
al
ulate for the white dwarf radius
Rwd = 7000 km.The �i
kering (sto
hasti
 light variations on times
ales of a few minuteswith amplitude of a few×0.1 magnitudes) is a variability observed in thethree main types of binaries that 
ontain white dwarfs a

reting materialfrom a 
ompanion mass-donor star: 
ata
lysmi
 variables (CVs), supersoftX-ray binaries, and symbioti
 stars (Sokoloski 2003).The �i
kering of V794 Aql has been dete
ted by Meinunger (1979). Usinghigh speed photometer, Warner (1982) observed brightness variations of upto 0.5 mag on a times
ale of minutes with smaller variations on times
ales oftens of se
onds.2 ObservationsOn the nights of 2009 July 23 and 2010 August 13, we observed V794 Aqlsimultaneously with four teles
opes equipped with CCD 
ameras. The 2mRCC teles
ope of the National Astronomi
al Observatory Rozhen equippedwith a dual 
hannel fo
al redu
er (FoReRo2) observed in U and V bands.Table 1. Journal of observations of V794 Aql. In the table are given as follows: the teles
ope,band, UT-start and UT-end of the run, exposure time, number of CCD images obtained,minimum � maximum magnitudes in ea
h band, average magnitude in the 
orrespondingband, standard deviation of the mean, typi
al observational error.Teles
ope band UT exp-time Npts min-max average stdev errstart-end [se
℄ [mag℄-[mag℄ [mag℄ [mag℄ [mag℄2009 July 23 JD24550362.0 m Rozhen U 0:16-1:15 240 14 15.129 � 15.458 15.264 0.089 0.0750/70 
m S
hmidt B 0:04-1:32 180 28 15.973 � 16.542 16.254 0.130 0.062.0 m Rozhen V 0:18-1:19 60 54 15.835 � 16.270 15.992 0.099 0.0260 
m Belogr R 0:38-1:42 60 59 15.356 � 15.756 15.519 0.084 0.0560 
m Rozhen I 0:31-1:19 90 32 15.001 � 15.396 15.134 0.087 0.032010 August 13 JD24554222.0 m Rozhen U 19:06-21:23 300 24 14.407 � 14.675 14.547 0.091 0.03550/70 
m S
hmidt B 19:44-21:26 180 34 15.120 � 15.440 15.286 0.084 0.0252.0 m Rozhen V 19:11-21:26 60/90 100 14.920 � 15.193 15.044 0.069 0.01060 
m Belogr R 19:32-21:28 120 58 14.493 � 14.773 14.651 0.069 0.02160 
m Rozhen I 19:07-21:28 120 70 14.390 � 14.620 14.494 0.058 0.025In the U band a Photometri
s CCD (1024 x 1024 px) has been used, and inthe V band a VersArray (512 x 512, 7.5' x 7.5'). The 60 
m Rozhen teles
opeobserved in the I band (equipped with a FLI PL09000 CCD with 3056 x3056 pixels and 18' x 18'); the 50/70 
m S
hmidt teles
ope of NAO Rozhenin the B band (SBIG STL11000M CCD, 4008 x 2672 px), and the 60 
m



82 G. Latev et al.teles
ope of the Belograd
hi
k Astronomi
al Observatory in the R band (FLIPL09000 CCD with 3056 x 3056 pixels and 18' x 18'). All of the CCD imageshave been bias subtra
ted, �at �elded, and standard aperture photometryhas been performed. The data redu
tion and aperture photometry are donewith standard pa
kages and tasks in IRAF and have been 
he
ked withalternative software pa
kages. The 
omparison star number two from Hendenand Honey
utt (1995) has been used: B = 14.358±0.008, V = 13.736±0.003,
U = 14.51 ± 0.02, R = 13.22 ± 0.01 and I = 12.89 ± 0.01.The results of our observations are summarized in Table 1 and plotted inFig.1 and 2. For ea
h run we measure the minimum, maximum, and averagebrightness in the 
orresponding band, plus the standard deviation of the run.

Fig. 1. Variability of V794 Aql in the UBVRI bands on 2009 July 23.
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Fig. 2. Variability of V794 Aql in the UBVRI bands on 2010 August 13.
3 Fli
kering sour
e parametersAs 
an be seen in Figs 1, 2 and Table 1, during our observations V794 Aqlexhibited �i
kerig variability on a short time s
ale of 1-5 minutes. For the
U , B, V , R, I-band amplitudes we obtain: ∆U=0.33, ∆B=0.57, ∆V = 0.44,
∆R=0.40 and ∆I=0.39 respe
tively (2009 July 23); ∆U=0.27, ∆B=0.32,
∆V=0.27, ∆R=0.28 and ∆I=0.23 (2010 August 13).Bru
h (1992) proposed that the light 
urve (for the run) of CVs 
an beseparated into two parts � 
onstant and variable (�i
kering) 
omponent. Weassume that all the variability is due to �i
kering. In this 
ase the �i
kering



84 G. Latev et al.light sour
e is 
onsidered 100% modulated. Given these assumptions, we 
an
al
ulate the �ux of the �i
kering light sour
e as Ffl = Fav − Fmin, where
Fav is the average �ux during the run and Fmin is the minimum �ux duringthe run (
orre
ted for the typi
al error of the observations). Ffl has been
al
ulated for ea
h band, using the values given in Table 1 and Bessel (1979)
alibration for the �uxes of a zero magnitude star. Using the Pogson formulawe estimate the magnitudes and 
olors of the �i
kering sour
e (
orre
ted forinterstellar extin
tion):2009 July 23 : U = 16.224, B = 16.999, V = 16.971,R = 16.755,
I = 16.400, (U − B)0 = −0.775, (B − V )0 = 0.028, (V − R)0 = 0.216,
(R− I)0 = 0.355 mag.2010 August 13 : U = 15.926, B = 16.653, V = 16.638,R = 16.552,
I = 16.489, (U − B)0 = −0.727, (B − V )0 = 0.015, (V − R)0 = 0.086,
(R− I)0 = 0.063 mag.The range of errors is 5�15%.In Fig.3 we plot the �i
kering sour
e �ux versus the wavelength. The dataare approximated with a bla
k body �t in IRAF (nfit1d task). Using d =
690± 105pc (Godon et al. 2007) we 
al
ulate the �i
kering sour
e parameters(temperature, size and luminosity):2009 July 23 : Tfl = 10340±200 K; Rfl = 0.098±0.005 R⊙; Lfl ∼ 0.09L⊙.2010 Aug 13 : Tfl = 10760± 200 K; Rfl = 0.105± 0.005 R⊙; Lfl ∼ 0.13L⊙. Using all data normalized to V band (Fig.4) we estimate Tfl = 10900±600K. On August 13, 2010 the average magnitude in V-band is about 15 magwhi
h is very 
lose to the magnitude in high photometri
 state (V = 14.8mag). On July 23, 2009 the V-magnitude is about 16 mag with variations. Inother words, the brightness in V is about 2.5 times weaker.We adopt that in high state the a

retion rate is 10−8.5 M⊙ yr−1 (Godonet al. 2007). The total a

retion luminosity, Lacc, is :

Lacc = GMwdṀaR
−1

wd
, (1)where Mwd ∼ 0.9 M⊙ and Rwd = 7000 km s−1 (see Se
t.1).We 
al
ulate Lacc = 3.52 L⊙, and for the ratio Lfl/Lacc ∼ 0.025 (July23, 2009), and Lacc = 8.8 L⊙ and Lfl/Lacc ∼ 0.014 (August 13, 2010). The�i
kering sour
e 
ontributes about 2% of the total a

retion luminosity.4 Time interval between nova eruptionsAt a

retion of hydrogen ri
h material on the white dwarf surfa
e the pressurein the base of envelope in
rease. When the pressure at the base of the envelope(Pbase) ex
eeds a 
ertain 
riti
al value Pcrit ≈ 2 × 1019 dyne 
m−2 undersu�
iently degenerate 
onditions an ignition does o

ur, resulting in hightemperatures and velo
ities and leading to a nova eruption phenomena (Livio
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Fig. 3. Dereddened �uxes of the �i
kering sour
e of V794 Aql.
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Fig. 4. All data normalized to V band and plotted together. The �t is Tbb = 10900 K.1983). The pressure at the base of the envelope in
reases as:
Pbase =

GMwd∆M

4πR4
wd

, (2)where Mwd and Rwd are the white dwarf mass and radius respe
tively, ∆Mis the mass of the a

reted material and G is the gravitational 
onstant. Themass of the envelope in
reases in the time as:
∆M = Ṁa t (3)Using these two formulas and adopting average Ṁacc = 10−8.5

− 10−9.5M⊙ yr−1, we estimate the time interval between nova eruptions of V794 Aqlof about 8× 104 − 8× 105 yr.5 Con
lusionsWe report our CCD observations of the �i
kering variability of the nova-likevariable V794 Aql. The observations are performed simultaneously with 4teles
opes in the UBVRI bands. Our 
al
ulations show that:(1) V794 Aql has a �i
kering sour
e with average 
olors (U−B)0 = −0.75,
(B − V )0 = 0.02, (V −R)0 = 0.15 and (R− I)0 = 0.21 mag.



Fli
kering of V794 Aql 87(2) For the �i
kering light sour
e in V794 Aql, we estimate Teff = 10900±
600 K, whi
h is similar to the temperature of the bright spot in CVs;(3) Using a distan
e of d = 690 p
, we �nd average size R̄fl = 0.10± 0.05R⊙, and luminosity L̄fl = 0.11 ± 0.02 L⊙ of the �i
kering sour
e.(4) In addition, we also estimate radius of the white dwarf Rwd ≈ 7000 kmand time between nova eruptions ∼ 105 yr.6 A
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