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AA 59m photometri c perio d in the dwar f nova V485 
Cen n 

T.. Augusteijn, M.H. van Kerkwijk, and J. van Paradijs 
AstronomyAstronomy & Astrophysics 267, L55 (1993) 

Abstrac t t 

Wee present time resolved V-band CCD photometry of the dwarf nova V485 Cen. 
I tt is found that the optical brightness during quiescence is modulated with a period 
off  59m. Brightness variations with the same period may also by present during 
outburst.. The observed spectrum in quiescence is fairly typical for a dwarf nova. 
However,, we find that the He I line at 5876 A is much stronger relative to Ha than 
iss the case in other cataclysmic variables. We discuss the nature of the 59m period 
inn terms of (i) the rotation period of the white dwarf; (ii ) the orbital period of the 
system. . 

8.11 Introductio n 

Inn this Letter we present spectroscopy and time resolved CCD photometry of the cataclysmic 
variablee (CV) V485 Cen. This system is classified in the General Catalogue of Variable Stars 
(Kholopovv et al. 1985) as a U Gem type dwarf nova. Some monitoring of this source has 
beenn done by members of the Variable Star Section of the Royal Astronomical Society of New 
Zealandd (e.g. Bateson 1979,1982). About twenty outburst have been observed with a duration 
off  between ~ 1 and ~ 7 days. During outburst the system reaches V~ 14 mag. Due to its 
relativee faintness many outbursts probably have remained unobserved. 

8.22 Observations and Analysis 

8.2.11 Photometry 

Wee observed V485 Cen during three nights with a GEC CCD attached to the 91cm Dutch 
telescopee at the European Southern Observatory in Chile. The source was monitored, using a 
Besselll  V filter, for 6.8 hrs on March 31st starting at 2:13 UT, for 5.7 hrs on April 3r d starting 
att 1:13 UT, and for 3.0 hrs on April 4t h starting at 1:17 UT. We obtained a total of 187 V filter 
exposuress with an integration time of 4m each. Two Bessell B filter exposures of 5m each were 
takenn on March 31st and April 3r d starting at 5:11 and 0:56 UT, respectively. 

I l l l 
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Figuree 8.1. The differential V 
magnitudee of V485 Cen with re
spectt to a nearby comparison star 
ass function of Heliocentric Julian 
Date.. The magnitude of the com
parisonn star is Vcornp=15.04(2) mag 

15.66 15.7 15.8 16.6 

Timee (JD0-24487OO.) 

Duringg the observations a near-real t ime analysis of the raw CCD frames using aperture 
photometryy software was performed. Al l data were differentially reduced with respect to a 
comparisonn star (V=15.04(2), (B-V)=0.64(4)) located ~ 5 0" W, and ~ 1 0" S with respect to 
thee source. 

Absolutee calibration was obtained from observations of two Landolt CCD fields. Each con
ta inss a number of stars with a large range in B - V colours. The calibrations determined from 
thee two fields separately were in excellent agreement, differing by only 0.002 mag in V and 0.020 
magg in B. The s tandard magni tudes of the comparison star were determined differentially from 
thee comparison of several images of the V485 Cen field which were taken close in t ime and in 
a i rmasss to observations of one of the standard fields. Al l the errors in magnitudes and colours 
quotedd in this Letter are est imates determined from the rms values of the observed values, and 
shouldd be considered as a rough indication of the 1-<T errors in these values. 

I nn Fig. 8.1 we show the differential magni tude of the source with respect to the compar
isonn star as function of Heliocentric Julian date. Clearly, the source was in outburst during 
thee first night of observations. Unfortunately the weather during the following two nights pre
ventedd observing. By the last two nights the source had reached a constant brightness level 
superposedd on which are relatively large variations (Fig. 8.1). Using the absolute calibration 
describedd above we derive for the outburst and the quiescent state V=15.61(4), (B -V)=0 .01 (6) 
att JD@ =2448712.7300, and V=18.04(9), (B -V)=0 .04 (11) at JD0=2448715.5461 respectively 
( thee colours are rather uncertain as the B and V frames are not taking simultaneous and [peri
odic]]  colour variations could be present). 

Too look for periodic variations we performed a Fourier spectrum analysis using the Lomb-
Scarglee method (see Press and Rybicki 1989 and references therein) of the observations from 
eachh night separately. The clear t rend seen in the observations of the first night was removed by 
subtract ingg a low-order polynomial before analysing the data. The individual frequency spectra 
aree presented in Fig. 8.2. During the last two nights a strong peak is found at a period of ~ l h 

(~244 cy /day). The frequency spectrum for the first night does not show any such strong peaks, 
butt the highest peak (at ~49 cy/day) is consistent with being the second harmonic of the ~24 
cy /dayy frequency. The second (and the th i rd) harmonic of the ~24 cy/day frequency is also 
presentt in the frequency spectrum for the second night. 

Thee frequency spectrum of the second night also shows a peak at a period of ~2.6 . No 
clearr peak at this period is seen in the other nights (however, during the last night the source 
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F iguree 8.2. Frequency spectra for 
(fromm top to bottom) the observa
tionss of each night separately, and 
thee last two nights combined. The 
observationss of the first night have 
beenn corrected for the trend present 
inn the data. The ordinate indicates 
thee power, normalized on the to
tall  variance of the data, as func
tionn of frequency. Indicated are the 
expectedd positions of peaks of the 
fundamentall  and harmonics for a 
periodd of 0.041096 days, or 24.333 
cy/dayy (see text) 

500 100 
Frequencyy ( cy /day ) 

wass observed for only 3h) . The ~ 2 . 6h period might be due to slow atmospheric variations in the 
differentiall  magnitudes as a result of the colour difference between V485 Cen and the comparison 
star.. However, no clear variation is found in the differential magnitudes of the comparison star 
wit hh respect to a second comparison star with V=15.03(2), ( B - V ) = 1.00(4). Still , we stress that 

AA period, should be considered very tentat ive att the present the ~ 2 . 6h period, contrary to the 
att best. 

Alsoo shown in Fig. 8.2 is the frequency spectrum of the data from the last two nights 
combined.. The peaks present in the transforms of the individual nights are now split into several 
peakss as a result of the 1-day spacing between the observations. The highest peak corresponds 
too a frequency of 24.307(77) cy/day, but frequencies corresponding to the two peaks on either 
sidee of the highest peak can not be excluded. However, in all cases that significant harmonics 
aree detected, they agree best with the above frequency being the fundamental. Especially, the 
highestt peak in the transform of the first night corresponds to a frequency of 49.00(58) cy/day, 
whichh excludes the fundamental frequency being either 23.307 or 25.307 cy/day at the 4.0 and 
2.77 <r level, respectively. 

Sinusoidall  fits with a fixed period of 0.04114 days to the observations in the last two nights 
separatelyy give arrival t imes of max imum light of JD®=2448715.6743(14) and 2448716.6195(17) 
respectively,, wi th a corresponding period of 0.041096(96) days (the 1-day aliases being a period 
off  either 0.039383(92) or 0.04296(10) days, see above). In Fig. 8.3 we show the observations of 
thee last two nights modulo the 0.041096 day period. Two cycles are shown for clarity. 

Wee also performed sinusoidal fits to the observations from the first and second night with 
halff  the 59™ period. Unfortunately the errors in the arrival t imes and in the fundamental period 
aree too large to determine if the brightness variations at the first harmonic during the first night, 
whenn the source was in outburst, were in phase with the brightness variations at the same period 
duringg the second night. 












