CIRCULAR POLARIMETRY OF AM HERCULIS

V. Piireola, 0. Vilhu and I. Tuominen
University of Helsinki
Observatory and Astrophysics Laboratory

ABSTRACT

Circular polarimetry in the red and simultaneous photometric obser-
vations in the UBVRI bands during the period June 1-3, 1981, are dis-
cussed. The peak value of negative circular polarization Py ~ =15 %
is stronger than observed in 1976-79. Variations in the shape of the
polarization and light curves occur from night to night. The positive
crossover and reversal of the sign of the circular polarization are
only marginal. A probable explanation of the short term variations
seems to be the changing shape and position of the accretion columns
with respect to the magnetic axis.

1. INTRODUCTION

In the present paper we give a preliminary report of circular po-
larimetry and simultaneous UBVRI photometry of AM Herculis on three
nights in June 1981.

The binary system AM Herculis shows a strong circular polarization
varying with the 311 orbital period (Tapia, 1977). Both the polariza-
tion and light variations are largest in the near infrared and decrease
steeply towards the ultraviolet. The general interpretation for this
behaviour is that circular polarization is produced by cyclotron radia-
tion from thermal electrons near the magnetic poles of a highly magnet-
ized (B v 107 G) white dwarf accreting material from a close companion
star (see e.g. Kruszewski, 1978, Chanmugam and Dulk, 1981),

2. OBSERVATIONS AND RESULTS

Our observations were carried out with the 1.25 m telescope of the
Crimean Astrophysical Observatory using the double image chopping polar-
imeter of the Observatory of the University of Helsinki, Dichroic fil-
ters were used to split the light into five spectral regions. The re-

207

M. Livio and G. Shaviv (eds.), Cataclysmic Variables and Related Objects, 207-210.
Copyright © 1983 by D. Reidel Publishing Company.

https://doi.org/10.1017/50252921100090333 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100090333

208 V.PIIROLA ET AL.

sulting passbands are close to the standard UBVRI-system. For circular
polarization observations an achromatic quarter-wave retarder was ro-
tated with 909 steps in front of the plane parallel calcite beam
splitter. Each polarization observation consists of two 40 s integra-
tions with rotation of the retarder between the integrations.

The observations of the circular polarization in the red colour on
the nights June 2 and 3, 1981 are displayed in Figure 1. Standard er-
ror bars (* o) computed from photon statistics are given. The peak
value of the negative circular polarization Py ~ -15 Z is stronger than
observed in 1976-79. The polarization approaches zero when the direc-
tion of the magnetic field is perpendicular to the line of sight (about
220 UT on June 3). 1In contrary to the earlier observations the polari-
zation does not clearly change the sign. The few positive values may
be due to observational scatter. This indicates changes in the effec-
tive direction of the magnetic field since 1979. It has been suggested
(Bailey and Axon, 1981) that the long term variations in polarization,
especially the different widths of polarization reversals in 1976 and
1979, are due to precession of the axis of rotation of the white dwarf
about the binary axis. However, the duration of the phase interval
where circular polarization remains close to zero (near 22h UT on
June 3) is clearly different on the two nights in Figure 1, indicating
that other mechanisms than precession can considerably change the po-
larization curve on time scale of days. Probable explanation of the
short term variations seems to be the changing shape and position of
the accretion columns with respect to the magnetic axis,

For comparison the total flux in the I band is given below the po-
larization curves in Figure 1. Both the polarization and photometric
maxima and minima occur approximately at the same phase suggesting that
both are of the same origin, i.e. due to cyclotron radiation. The light
curves show considerable variation and flarelike activity is present.
The wavelength dependence of light curves from infrared to ultraviolet
can be seen in Figure 2. The variability decreases rapidly towards the
blue and the ultraviolet.

The proposed models cannot explain very well the details of the
light curves. Especially the changes in the shape of the light curves
are larger than in the polarization curves, suggesting that a part of
the radiation from the accretion column is not due to cyclotron radia-
tion.

Acknowledgements. We are grateful to Prof. A.A. Boyarchuk of
Crimean Astrophysical Observatory for the opportunity to use the
125 cm telescope in connection with our polarimeter. We are also
grateful to Drs. N.M Shakhovskoi and Y.S. Efimov for valuable help
during the observations and the modification of the equipment.

https://doi.org/10.1017/50252921100090333 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100090333

CIRCULAR POLARIMETRY OF AM HERCULIS

o
[ tg e
e

Fl
/s
100f" EAEN
° I |
i
| '% +
[
0 .
i:

i Hil f
i
T

Figure 1. Circular polarization Py (%) and infrared flux F1 (photo-
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electrons/s) of AM Herculis on June 2/3 (upper part) and June 3/4, 1981
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Figure 2.
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