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Summary. Eight cataclysmic variable stars were observed at 6cm
wavelength using the Very Large Array (VLA). The objects were:
CN-Ori, SS-Aur, YZ-Cnc, SU-Uma, Z-Cam, V603-Aql, EM-
Cyg, and RZ-Sge. Most of these objects were in optical high stage,
but none were detected beyond flux limits between 0.1 and
0.3mJy.
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1. Introduction

Recurrent brightness variations of cataclysmic variable stars are
normally explained in terms of time-dependent disk accretion in
close binary systems. These objects may be radio emitters for
several reasons. UV-observations suggest winds from these ob-
jects, which may form a large region of thermal radio radiation.
Cataclysmic variables are thought to have magnetic fields, which
may give rise to particle acceleration, if disturbed during out-
bursts. In this case nonthermal radio emission can be expected.
There have been several attempts to detect radio emission
from cataclysmic variable stars. Chanmugan and Dulk (1982)
reported a radio flux of 0.67mlJy of AM-Her, classified as mag-
netic variable (subtype of cataclysmic variables), possibly pro-
duced by gyrosynchrotron emission from electrons in the strong
magnetic field of this object. Cordova et al. (1983) reported obser-
vations of six objects of the dwarf nova subtype of cataclysmic
variable stars with a flux density sensitivity limit between 0.1 and
0.44mJy. None of these stars have shown radio emission beyond
these limits. The authors conclude that the strong magnetic field
of AM-Her may play the essential role and that the nature of the
AM-Her system (Chanmugan and Dulk, 1983) could make this
object unique among the class of cataclysmic variables.
However, none of the objects observed by Cordova et al.
(1983) were in or close to the optical high stage. One might expect
enhanced radio emission during outbursts of cataclysmic vari-
ables. Benzet al. (1984) reported radio emission of the dwarf nova
SU-Uma correlated with its optical phase. In its optical high stage
they observed a peak flux of 1.3mJy, while in low stage the flux
was less than the detection limit of 0.4mJy. These observations
were done with the 100 m-telescope in Effelsberg, i.e. with rela-
tively low angular resolution. Although the time variability con-
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tradicts confusion from background sources, this result needs
confirmation.

The VLA was used for new observations of cataclysmic vari-
ables including SU-Uma, where the objects were selected accord-
ing AAVSO reports (Mattei, 1983). Only objects were observed,
which were in or close to high optical stage. In one case (SS-Aur)
it turned out later that the observation was made between two
faint optical outbursts. The optical positions of the objects were
taken from POSS prints (Kiplinger, 1984). For three stars (SU-
Uma, Z-Cam, and EM-Cyg) new optical positions were obtained
from plates of the double refractor of the Hoher List observatory
using the Zeiss Ascorecord instrument. A detailed description of
this method is given by Bruch et al. (1984).

2. Observations

The VLA observations were made in December 1983 at
4885MHz with a bandwidth of S0MHz. The VLA operated in
A/B hybrid configuration, some antennas were moved during the
observational period. The half maximum field of view and the
spatial resolution were about 3" and 1” respectively. Observations
on source of 20 minutes alternated with runs of 5 minutes on
calibration sources. The main calibrator source was 3C286
(7.41Jy at 4885 MHz). Eight objects were searched for radio emis-
sion, none were detected at flux density limits between 0.1 and
0.3mJy. Some relevant data are summarized in Table 1.

3. Conclusions

The new observations show that radio emission of cataclysmic
variable stars at a level of 0.1mlJy is rare and yet confirmed only
for AM-Her stars. The absence of radio emission of the newly
observed objects puts an upper limit to the mass loss rate of
1078M yr according to the formula of Wright and Barlow
(1975), adopting a distance of order 200 pc and a terminal velocity
of ~ 200kms~*. Concerning gyrosynchrotron emission, the pro-
duction of relativistic electrons even during the optical outbursts
and/or the magnetic field is too low to provide a detectable radio
flux. There is some conflict between the observations reported by
Benz et al. (1983) and the new results. This cannot be explained
convincingly at the moment, because only these two measure-
ments are available. The positive observations at Effelsberg were
made in the declining phase of outbursts, 1-2 days after the
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Table 1. Objects searched for radio emission. dN = dwarf Nova; max.: 4m = 0.5 4m (max)

Source Position Type Upper limit Observation Exposure Optical
name of flux date/time time phase
R.A. (1950) Dec. (1950) density
h m s ° " 6cm (mly) uT) (min)
CN-Ori 18 46 2142 00 31 34.8° dN 0.3 9.12. 1983 57 Decline
Z—Cam 05:22-06:26
SS—Aur 06 09 3557 47 45 13.8* dN 0.1 22.12.1983 114 Between two
U—Gem 03:26-07:38 faint outburst
YZ—Cnc 08 07 5271 28 17 31.0® dN 0.1 22.12.1983 202 Max.
SU—Uma 06:11-11:54 superoutburst
SU—Uma 08 08 0545 62 45 22.8* dN 0.11 9.12.1983 88 Max.
08 08 05.52 62 45 222° SU—-Uma 07:57-12:21
Z—Cam 08 19 39.64 73 16 24.7° dN 0.1 9.12.1983 131 Max.
08 19 39.71 73 16 23.3° Z—Cam 06:41-12:45
V603Aql 18 46 2142 00 31 34.8° Classical 0.13 23.12.1983 159 —
nova 18:01-21:34
EM —Cyg 19 36 4213 30 23 33.5¢ dN 0.12 16.12. 1983 105 Max.
19 36 4208 30 23 33.9° U—Gem 23:52-01:55
RZ—Sge 20 01 028 16 54 20° dN 0.3 10. 12. 1983 58 Max.
SU—-Uma 00:20-01:24

? Positions from Kiplinger (1984);

® Newly estimated positions; SU-Uma (epoch 1981.17), Z-Cam (epoch 1981.14), EM-Cyg (epoch 1984.50);

¢ Position from POSS-prints at VLA

maximum, while the VLA observation was during the peak op-
tical phase. One may wonder, if there is any reason that radio
emission becomes observable only in a later phase of outbursts. A
possible explanation would be a small-scale nonthermal radio
source close to the white dwarf of the system. In this case the peak
mass flow during the outburst may lead to a large bremsstrahlung
optical depth, which hinders the escape of the radio emission. One
or two days after the peak optical emission the mass flow has
declined and the radio emission may become observable. To give
a reliable answer to this question sensitive observations covering
a whole outburst are necessary.
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