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ABSTRACT. We present high-speed p h o t o e l e c t r i c observat ions of a 13th-mag 
catac lysmic binary BZ Cam (=0623+71), gathered in 1989 and 1990. The 
data were analyzed by means of the Fourier technigue^ The most prominent 
f ea ture de tec ted in the power spectrum i s a 3 36 per iod which we 
a s c r i b e as being a photometric o r b i t a l modulation. This period i s 
s i g n i f i c a n t l y d i f f e r e n t from the p e r i o d i c i t y p r e v i o u s l y known from 
s p e c t r o s c o p i c observat ions . The power spectrum shows a l s o q u a s i - p e r i o d i c 
o s c i l l a t i o n s of shorter t i m e - s c a l e s but any conc lus ions about t h e i r 
s t a b i l i t y can not be drawn y e t . 

1. Introduct ion 

The BZ Cam system ( p o s i t i o n a l des ignat ion 0623+71), due to i t s complex 
nature , has been an object of severa l s t u d i e s s i n c e i t s d i scovery 
reported by E l l i s e t a l . (1984). I t shows p r o p e r t i e s of a catac lysmic 
v a r i a b l e surrounded by a f a i n t emiss ion nebula. From spec tra published 
by Will iams (1983) , Garnavich and Szkody (1988) deduced some evidence 
for e x i s t e n c e of a disk in BZ Cam. Radial v e l o c i t y observat ions carr ied 
out by Lu and Hutchings (1985) supported the binary nature of BZ Cam and 
led to two most probable o r b i t a l per iods of the v a r i a b l e : 0.1390 and 
0 .1535 . Direct CCD images and l o n g - s l i t spectrograms of the whole system 
have been presented by Krautter e t a l . (1987) . The authors more or l e s s 
d iscarded the p o s s i b i l i t y of BZ Cam being e i t h e r a cen tra l s t a r of a 
p lanetary nebula or an old-nova o b j e c t . Woods e t a l . (1990) found from 
UV spec troscop ic s t u d i e s the e f f e c t s of a h i g h - v e l o c i t y wind in the 
system. The photographic long-time behaviour of the sys tem's br ightness 
completed by Garnavich and Szkody (1988) showed the presence of 
l o w - s t a t e s in BZ Cam and they c l a s s i f i e d i t as a member of VY Sc l group 
of ca tac lysmic v a r i a b l e s . They derived the mean h i g h - s t a t e Β magnitude 
to be 12?7 and the h igh- to l ow-s ta te amplitude about 1?5. 

2 . Observations 

The observat ions were carried out with a 0.6m Cassegrain t e l e s c o p e at 
Mt. Suhora Observatory of the Cracow Pedagogical U n i v e r s i t y , which was 
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equipped with a double beam photometer. A thorough d i s c u s s i o n of the 
instrument conf igurat ion and examples of i t s operat ion has been 
publ ished by Szymanski and Udalski (1989) . The p h o t o e l e c t r i c data of BZ 
Cam were obtained during October 27 and 28, 1989 and October 10, 11 and 
12, 1990. The duration of indiv idual runs v a r i e s from 6 . 9 to 9 .8 hours. 
The data were gathered in white l i g h t (extended S20 j)hotocatode respon-
s e ) us ing 30s i n t e g r a t i o n s . BD+71°352 (Sp. A5, m=10.0) has been chosen 
as the comparison s t a r . The observat ions were reduced in the standard 
way, they were l e f t uncal ibrated and were corrected for d i f f e r e n t i a l 
e x t i n c t i o n us ing mean e x t i n c t i o n c o e f f i c i e n t for Β f i l t e r . An error of 
an ind iv idual observat ion of the var iab le s t a r did not exceed 0?01. 

The o p t i c a l l i g h t curves of BZ Cam are shown in F igs l a and l b . There 
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Figure la and b. The w h i t e - l i g h t curves of BZ Cam obtained on 27th and 
28th October 1989 (a) and on 10th, 11th and 12th October 1990 (b). 

https://doi.org/10.1017/S0074180900122673 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900122673


443 

i s no evidence of e c l i p s e s and a per iod ic modulation of order of hours 
i s ev ident in a l l runs presented. One can n o t i c e that p h o t o e l e c t r i c 
behaviour of the s tar i s qu i t e d i f f e r e n t during the two seasons . During 
1989 season the l i g h t curve shows c l ear and large amplitude v a r i a t i o n s 
on time s c a l e of 20-30 min. Other s t r i k i n g f e a t u r e s are sudden drops of 
l i g h t v i s i b l e in the presented data. During 1990 season the amplitude of 
v a r i a t i o n s i s smaller and the dominant i s only a modulation of order of 
hours. Short-t ime behaviour seems to be more complicated and probably 
f u l l y contaminated by the random f l i c k e r i n g . The comparable d i f f e r e n c e 
between var iab le and comparison s t a r s ( see F igs l a and lb) sugges t s that 
the system was observed in the same s t a t e . 

3 . Fourier Analysis 

The data have been analyzed using Kurtz* (1985) modified algorithm of 
the Deeming (1975) Di scre te Fourier Transform technique. For each night 
an average of a l l observat ions was c a l c u l a t e d and subtracted from 
ind iv idua l data to remove the e f f e c t s of v a r i a b i l i t y on time s c a l e s >1 
day. Next, the Fourier power spectra were computed for separate runs as 
w e l l as for a l l n ight s of the season together , in the frequency range 
from 0 to 300 c /d . The seasonal power spectra are presented in Figs 2a 
and 2b. Addi t iona l ly , we computed power spec tra for uncorrected 
comparison and var iab le s tar observat ions to check i f there i s any 
evidence of i n t r i n s i c v a r i a b i l i t y of the former s t a r . Apart from the 
atmospherical e f f e c t s we found no such v a r i a b i l i t y . 

The most prominent feature we de tec ted i s the 3 . 6 hour ( fo=6.7 c/d) 
modulation as we l l as frequencies at i t s 1st and 3rd harmonics (2 fo=13 . 4 
c/d and 4fo=26.8 c/d r e s p e c t i v e l y ) . The peaks corresponding to these 
per iods appear in a l l individual n i g h t ' s power spec tra . The appearance 
of harmonics ind ica te the nonsinusoidal shape of the main modulation. 

Figure 2a and b. Fourier power spectra of BZ Cam for observat ions 
obtained in 1989 ( a ) and 1990 ( b ) . Inset : the s p e c t r a l windows. 
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The l e a s t squares s ine-curve f i t t e d to the data provides the fo l lowing 
ephemerides of the 3 .6 hour period for 1989 and 1990 seasons: 

1989: HJD Max = 2447827.581(14) + 0?15006(25) Ε 
1990: HJD Max = 2448175.436(10) + 0^15011(25) Ε 

The obtained f i t s y i e l d a l s o a w h i t e - l i g h t amplitude of t h i s modulation 
being 0?045(2) in 1989 and 0?023(2) in 1990. 

Because we found no d i screpanc ies between these two above per iods we 
f i t t e d the s ine -curve to a l l data a v a i l a b l e . The most l i k e l y period we 
found i s equal to : 0 .1500023(7) . We must point out here the discrepancy 
between the spectroscopic e s t imat ions of the o r b i t a l period and our 
r e s u l t s . We t r i e d to phase the spec troscop ic observat ions publ ished by 
Lu and Hutchings (1985) with our period but the s c a t t e r of such phased 
data was much larger than those phased with the o r i g i n a l per iods . Thus, 
we b e l i e v e the discrepancy i s r e a l . This phenomenon i s t y p i c a l of 
intermediate po lars and SU UMa groups of catac lysmic v a r i a b l e s ( see e .g . 
Udalski 1988, Udalski and Schwarzenberg-Czerny 1989). 

We searched a l s o for other p e r i o d i c i t i e s in the data. The ~3 c /d peak 
corresponds to the length of data and a r i s e s from atmospheric e f f e c t s 
and a crude reduct ion procedure used for taking i n t o account atmospheric 
e x t i n c t i o n . A quas i -per iod ic o s c i l l a t i o n s are d e t e c t e d on t i m e - s c a l e s 
l e s s than an hour (~40-80 c /d) but they are not present in a l l the 
n i g h t s analyzed or/and they are not s t a b l e in the frequency domain. 
Because of i n s u f f i c i e n t observat ional data we are not ab le to draw any 
general conc lus ions about the short-term v a r i a b i l i t y in BZ Cam y e t . 

4 . Conclusions 

The d i f f e r e n c e between the o r b i t a l and photometric p e r i o d s , the e x i s t e n -
ce of d i s c around the white dwarf, the length of the period ( longer than 
2 . 5 corresponding to the period gap) and the long term behaviour suggest 
that BZ Cam could be c l a s s i f i e d as an intermediate po lar . S ince the ro-
t a t i o n frequency of the white dwarf i s unknown, as we l l as there i s no 
a d d i t i o n a l information a v a i l a b l e from X-ray and p o l a r i z a t i o n measure-
ments, the c l a s s i f i c a t i o n character of the system i s s t i l l ques t ionable . 
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