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Abstract. Results of linear polarization measurements of the closest Wolf-Rayet eclipsing bi-
nary CQCep (A =20R@) made in the B band with the telescope Zeiss~1000 of the SAO RAS
in 1994 and 1996 are presented. A comparison of two obtained polarization curves with each
other and with the results of earlier polarimetric investigations of CQ Cep has shown that the
linear polarization of the system is subject to substantial long-term variations. Not only the mean
polarization (P =4.5%-6.6 %), but also the amplitude (A = 0.4 %-1.6 %) of its variation over the
orbital period undergo abrupt changes from one observational run to another. Using the generally
accepted method, a Fourier analysis of two new polarization curves of CQ Cep has been made.
It has revealed that the most probable value of the inclination of the system’s orbit lies around
70° £ 5°. The data on the distribution of scattering matter in the system’s envelope obtained in
the analysis in combination with the fact of sharp envelope electron density variations from run
to run point to ejection of great masses of gas to the envelope of the system preceding the 1994
observations and probable expulsion of the outermost layers of the common envelope of CQ Cep

before the observations in 1996.
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By the present time a rather large series of ob-
servations of polarization variability of WR binaries
and suspected binaries have been accumulated. The
principal results of these studies are presented in the
paper by Schulte-Ladbeck and Van der Hucht (1989)
(see Section A of Table 6 therein). It is pointed out
in the paper that all double-line spectroscopic WR
binaries that have been observed polarimetrically (12
from 23 known) show double-wave phase-dependent
linear polarization variations predicted in the model
of Thomson scattering of radiation from the compan-
ion (or both components) by free electrons of the
WR envelope (Brown et al., 1978). The effect re-
vealed has not only made it possible to introduce an
additional criterion for establishing duplicity of WR
stars, but also opened up a possibility of determin-
ing parameters (inclination and orientation) of their
orbits and obtaining data on the character of dis-
tribution of the scattering matter in the WR enve-
lope by means of harmonic analysis of polarization
curves of WR binaries. The orbit inclinations (ipor.)
of the systems determined by polarimetry permitted
accurate measurement of masses of the components
of WR spectral binaries irrespective of whether they
are eclipsing or not (Rudy and Kemp, 1978; Brown

et al., 1978). Besides, the measurement of amplitudes
of phase-dependent polarization variations of WR bi-
nary stars (lying around 0.2 %—0.8 % before our stud-
ies of CQ Cep) enabled reliable estimates for the elec-
tron density of WR envelopes and mass loss rate in
WR stars to be made (St-Luis et al., 1988). Schulte-
Ladbeck and Van der Hucht (1989) noted, however,
that the observational data summarized in their pa-
per permit the polarization variability analysis on a
time scale from several days to a month. There are no
data on short-period linear polarization variations in
WR stars. Very little is known about the long-term
variations of their polarization on scales over several
months.

In the present work an attempt is made to in-
vestigate the long-term variability of linear polariza-
tion of the closest of WR binaries CQ Cep (P~ 1964;
WN7 + 09.5I11). The system is well studied both pho-
tometrically and spectroscopically. At the same time
it has been debated whether the companion lines are
visible in its spectrum. There are great disagreements
over the solutions of the light and radial velocity
curves of CQ Cep that cause an uncertainty in esti-
mations of geometrical and physical parameters of the
components of the system resulting in an uncertainty
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Table 1:
N JD.® Phase q(%) u(%) P(%) 6(°)
( 2400000+ )
1 49547.403 0.301 -2.421 +4.898 5.464 58.2
2 49547.427 0.316 -2.332 +4.876 5.405 57.8
3 49547.433 0.319 -2.408 +4.902 5.462 58.1
4 49548.480 0.957 -4.327 +4.982 6.598 65.5
5 49548.487 0.961 -4.455 +5.099 6.771 65.5
6 49548.492 0.965 -4.215 +5.191 6.686 64.5
7 49549.416 0.528 -3.691 +5.503 6.626 62.0
8  49549.424 0.532 -3.667 +5.611 6.702 61.6
9 49549.432 0.537 -3.290 +5.670 6.555 60.0
10 49551.367 0.716 -3.039 +4.604 5.517 61.7
11 49551.373 0.720 -2.718 +4.912 5.614 594
12 50246.430 0.218 -2.853 +3.898 4.831 63.1
13 50246.439 0.223 -2.709 +3.989 4.822 62.1
14 50246.447 0.228 -2.862 +3.917 4.852 63.0
15 50246.456 0.233 -2.597 +4.084 4.840 61.2
16 50246.464 0.238 -2.493 +4.180 4.867 60.4
17 50315.491 0.296 -2.726 +4.212 5.018 61.5
18 50315.500 0.302 -2.820 +4.131 5.001 62.2
19 50315.511 0.309 -2.820 +4.287 5.132 61.6
20 50315.520 0.314 -2.965 +4.114 5.071 629
21 50316.303 0.791 -2.574 +4.191 4918 60.7
22 50316.318 0.800 -2.204 +4.230 4.770 58.7
23 50316.334 0.810 -2.448 +4.301 4.950 59.8
24 50316.351 0.820 -2.392 +4.463 5.064 59.6
25 50316.359 0.825 -2.264 +4.428 4974 58.5
26 50316.371 0.833 -2.8905 +3.948 4.897 63.1
27 50316.380 0.838 -2.642 +4.172 4938 61.1
28 50331.362 0.967 -2.683 +3.835 4.681 62.5
29 50332.265 0.517 -3.498 +4.699 5.839 63.3
30 50332.273 0.522 -4.010 +4.740 6.208 65.1
31 50332.351 0.569 -3.498 +4.699 5.858 63.3
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in its evolutionary status. Our two papers (Kartashe-
va, Svechnikov, 1996; Kartasheva, 1996) have clarified
the points of CQ Cep light curve amplitude instabil-
ity and of the causes of poor visibility (and at times,
probably, full disappearance) of the companion’s lines
in the spectra of the system which are connected with
each other. These lines are simply veiled by the time-
variable addition to the continuum radiation caused
by the radiation of the gas condensation resulting
from collision of the stellar winds of the components.
The poorly visible companion’s lines can be detected
only on high resolution (R< 1) spectra. In the obser-
vations of 1981-1982 performed with the Main Stellar
Spectrograph of the 6m telescope of the SAO RAS
CQ Cep spectra with a resolution of 0.3 A-0.9 A were
obtained. The interpretation of these spectra as well
as the refined solution of the radial velocity curves
of the components is presented in brief in our paper
(Kartasheva, Snezhko, 1985) and their more extended
presentation can be found in chapter IV of the Thesis

of one of the authors (Kartasheva, 1995). Our spectro-
scopic investigations supplemented with the results of
solution of the most low-amplitude curve of CQ Cep
(Kartasheva, Svechnikov, 1996) return the system to
ordinary WR binaries with a less massive WR com-
ponent (NIWR = 18.31\/1@; Mo = 22M®).

The first polarimetric observations of CQ Cep
were accomplished by Hiltner in 1948 (Hiltner, 1950).
Using the photoelectric technique, he obtained the
mean polarization value of the system, P = 4.5 %, and
the position angle of the plane of predominant oscil-
lations, © = 62°5. The spread in values at the level of
observational errors prevented Hiltner from detect-
ing appreciable polarization variations with orbital
period phase. As has already been pointed out by
Drissen et al. (1986b), the estimate of the degree of
polarization of CQ Cep presented by Hiltner (1951) in
the catalogue (P =5.2%; © = 64°), which was based
on later observations, differed essentially from his re-
sults of 1948. A little later, in August—September
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Table 2:
1994 1996

g —32741 —2.0647
¢ —0.3936 -+0.4104
¢ +0.3109 —0.0533
gz —0.6649 —0.3151
gs  +0.0320 —0.0919
uo +5.1643 +4.2466
u; —0.0066 —0.4309
up +0.3432 —0.1971
us  +0.3057 —0.0058
us +0.5378 +0.0123

1951, Dombrovsky and Novochadova (1953) investi-
gated the polarization of CQ Cep in two spectral re-
gions by a photographic method. Having concluded
that the polarization of radiation from the system is
independent of wavelength within the accuracy of ob-
servations, they provided the following parameters for
it: P=6.6%+0.4%; © = 87° £ 1°.

In late 1961 Shakhovskoj (1964) obtained
P =4.36%+0.37% and © = 67°8, using a photoelec-
tric method. He has not detected phase-dependent
polarization modulations, since the scatter in esti-
mates does not exceed the measurement errors. Thus,
the low accuracy of early polarimetry of CQ Cep could
allow only the mean polarization estimates over the
period of observations. However, even a comparison
of these values permit us to suspect long-term lin-
ear polarization variations in the system and argue
that in the middle of the century possible polarization
variations with orbital period phase did not exceed
0.4 %. The next polarization observations were car-
ried out by Drissen and his colleagues in 1984 (Dris-
sen et al., 1986b), when the advance in polarimetric
technology raised the measurement accuracy by an
order of magnitude. This research resulted in a clear-
cut two-wave polarization curve (0.8 % in amplitude)
over the orbital period, which proves definitely that
we deal with polarization of radiation in the system it-
self. The mean value, P = 5.2 %, obtained by Drissen
and his colleagues was in a good agreement with the
results of the repeated polarimetric observations of
CQ Cep made by Hiltner (1951). This fact in combi-
nation with that that the observations of Shakhovskoj
(1964) practically replicated the results of earlier ob-
servations of Hiltner (1950) has allowed us to draw a
confident conclusion that there exist long-term vari-
ability of linear polarization of the system. The results
of a number of papers (Gusejnzade, 1967; Kartashe-
va, 1972; 1976; 1987; Kurochkin, 19797) which point
to a strong photometric variability of CQ Cep are not
at variance with this conclusion either. The aim of
the investigation presented below is to confirm the
above inference and to understand nature and scale

of the long-term linear polarization variability of the
system.

We conducted the polarimetric observations of
CQCep on the telescope Zeiss—1000 of the SAO
RAS in July, 1994 and June-September 1996. A
two-channel polarimeter developed by 1.D. Najdenov
was placed at the Cassegrain focus of the telescope.
The quasisimultaneous measurements of the q and
u Stokes parameters in B band were made. To ob-
tain the parameters with an accuracy of 0.03 %-
0.04 %, 15-20 minutes exposures were required. Zero—
polarization standard stars were observed to deter-
mine the instrumental polarization. To determine the
efficiency of our apparatus and the angular difference
between our istrumental system and the equatorial
system, standard stars with known polarization of
radiation were observed. All observations of CQ Cep
were free from systematic errors related to the three
effects mentioned above. Table 1 contains final results
of our polarimetric observations. In the first column
of the table are listed the Julian dates of the observa-
tions reduced to the centre of the Sun, in the second
column are the phases in fractions of the orbital cy-
cle. The phases were computed by a linear formula
Twmin = 24495469909 + 196412288E derived from the
more general formula of Kilinc (1994). (The zero
phase corresponds to the moment of the main pho-
tometric minimum). In columns 3, 4, 5, 6 are tabu-
lated the Stokes parameters (q=Q/I and u=U/I) in
the equatorial coordinate system, the degree of lin-
ear polarization (P), and the position angle (0) of
polarization in the equatorial coordinate system, re-
spectively. The results of polarimetry are presented
also in Fig. 1. It can be seen from the figure that the
observations of 1994 and 1996 designated by differ-
ent symbols give different curves of variation of po-
larization parameters (P, q, u, ©) with orbital cycle
phase. In Fig.2a our results of photometric studies
of CQ Cep are compared with the results of earlier
investigations. To render the picture complete, not
only the results of the detailed polarimetric observa-
tions of the system in 1948 (Hiltner, 1950) and 1984
(Drissen et al., 1986b) but also the mean estimates
of the degree of CQ Cep polarization (together with
their errors) made by Hiltner (1951), Dombrovsky
and Novochadova (1953) and Shakhovskoj (1964) are
plotted in the figure. It can be seen that the lin-
ear polarization shows essential long-term variations
(unobservable so far in any other WR binary). Both
the mean linear polarization value (P = 4.5% — 6.6%)
and the amplitude of variation of P over the orbital
cycle (A = 0.4 %-1.6 %) undergo abrupt changes from
one observing run to another. Besides, Fig. 2b shows
the two quantities to have direct linear relationship.
As to the angle of polarization, before our observa-
tions its mean estimate (©) suffered minor changes
from run to run within 61° — 68° (excluding the ob-
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Figure 1: The curves of wariation of linear polarization, q and u Stokes parameters and position angle of
polarization with phase of the orbital period derived for CQ Cep from our observational data of 1994 (filled
circles) and 1996 (open circles). The solid and dashed lines are the theoretical representation of the linear
polarization parameters for the observations of 1994 and 1996, respectively.

servations of Dombrovsky and Novochadova).

In our measurements of 1994 and 1996 the angle
of predominant electric vector oscillations remained
within the same limits (@ = 62°, see Fig.1), while
the amplitude of its variations over the orbital cycle

increased by about a factor of two in 1994 as com-
pared with the polarimetry results of 1984 (Drissen
et al., 1986b) (A®1984 ~ 50, A@lgg4 ~ 90). In 1996
the amplitude of the polarization position angle varia-
tions returned to the value of 1984. When examining
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Figure 2: a) Comparison of our CQ Cep polarization curves from the 1994 observations (filled circles) and
1996 (open circles) with the result of polarimetry of the system done by Hiltner in 1948 (crosses) and Drissen
and his colleagues in 1984 (dots). Near the polarization azis are also plotted the mean values of P obtained in
early observations of the system by Dombrovsky (open triangle), Hiltner (open square) and Shakhovskoj (filled
triangle). b) Relationship between the mean linear polarization value and the amplitude of P variation over the
orbital period inferred from polarimetric observations of CQ Cep (designations are the same as in a)).

Fig. 2, one can see that the shape of the polariza-
tion curve derived in 1996 is unusual: the polariza-
tion maximum at phases around the main minimum
of light is practically lacking. An attempt to account
for this anomaly will be made later.

In spite of the fact that the number of measures
of the Stokes parameters q and u, covering, however,
the whole orbital period, is small, we tried to make a
harmonic analysis of their variations with phase of the

orbital period (separately for the observations of 1994
and 1996). To this end they were presented in the
form of expansion into a Fourier series up to second
harmonics, that is:

q = qo + q1COSA + gasinA + g3cos2A + qgsin2)

U = Ug + UujCOSA + uosinA + uzcos2A + uysin2A,

where A = 27®, ® is the orbital period phase. (The
great irregularity in the distribution of observations
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over the orbital cycle made it impossible to involve
higher harmonics in the analysis).

The coefficients of the Fourier series found by the
least-squares fit are listed in Table2. The curves ap-
proximating the variation of the q and u Stokes pa-
rameters are shown in Fig. 1 with the solid line for the
observations of 1994 and the dashed line for those of
1996. They are seen to be in good agreement with ob-
servations. For the observations of 1994 and 1996, in
Fig.3 are shown the variations of the Stokes parame-
ters in the (q,u) plane and also (q4+u;) and (q_u_)
trajectories which represent ellipses described sepa-
rately by the second and the first harmonics of the
series, respectively (see Brown et al., 1978). It is seen
from Table2 and Fig. 3 that the first harmonics play
an important part in the expansion, which is unusual
for binary systems. In the paper by Brown et al.
(1978) the authors performed model calculation for
an optically thin envelope with an arbitrary density
distribution, which rotates together with a binary sys-
tem and scatters the radiation of an arbitrary number
of point sources. These calculations allow one to re-
late the results of expansion of the q and u Stokes
parameters into the Fourier series to some geomet-
rical and physical characteristics of binary systems
(through the parameters of the (q+u) and (q_u_)
ellipses — the geometrical way and through the ex-
pansion coefficients — analytical). Apart from the or-
bital plane inclination angle (i) and the angle of orbit
orientation of a binary in space (£2), with the aid of
the results of expansion we can find numerical val-
ues of some spatial integrals which characterize the
features of the matter distribution in the envelope
(7071, ToY25 T0Y3, T0v4) (Brown et al., 1978). In addi-
tion to the results of model computations of Brown
et al. (1978), in our work we employed more conve-
nient formulae of the relationship between the Fourier
series coefficients and parameters of the binary de-
duced by Drissen et al. (1986a) and also the results
of model computations of Karitskaya and Bochkarev
(1983), which make possible unambiguous determi-
nation of angle 2. The results of harmonic analysis
of our polarimetric studies of CQ Cep are collected
in Table3. The first column contains the results of
a similar analysis made by Drissen et al. (1986b) for
the observations of the system in 1984. The results of
the repeated computations that we performed after
the reduction of the phase zero point in the obser-
vational data of 1984 to the main photometric mini-
mum are given in brackets. In the first four lines are
given the orbit inclination angle (i) for CQ Cep and
the angle characterizing its orientation in space (Q).
iy and ©; were obtained from the examination of the
first harmonics, i; and Qs from that of the second
harmonics. In the next nine lines of Table3 we give
the values of four spatial integrals (197v:, 7072, 7075,
7074) and their combinations (170G = 79(7112+72)"

W

a1

ToH = 7o(y3% + 74*)'/2, H/G, /73, ¥2/7), which
characterize the distribution of the scattering matter
in the envelope of the system. The last but one line
presents the differences Au’ between u,’ — the coor-
dinate of the second harmonic ellipse centre and u;’
— the parameter of interstellar polarization. In the
q'u’ coordinate system referred to the binary, these
two quantities must be equal (u.’ =uy’) according to
the theory of Brown et al. (1978). We used the mea-
sures of interstellar polarization obtained by Dris-
sen et al. (1986b) from stars closest to CQ Cep. In
the last line of Table3 are given the values for the
semi-major axis of the (q4uy) ellipse, which can be
expressed in terms of the spatial integrals 7473 and
Tova: Ap = 10(73? + 742)Y/2(1 + cos?i). Alternatively,
A, can be represented as a function of several phys-
ical parameters of the system. According to equa-
tions [3]-[5] of the paper by St-Louis et al. (1988),
Ap ~ne ~ M (n, — electron density, M — WR star
mass loss rate). From examination of Table 3 a num-
ber of conclusions can be drawn.

1. Assigning a small weight to the orbit inclina-
tion iz inferred from analysis of the 1996 polarimetric
observations of CQ Cep (in view of the smallness of
coefficients q4 and uy), find that the most likely value
of ipolarim. = 70° & 5°. This is in fair agreement with
the results of Drissen et al. (1986b) as well as with
the photometric value of the orbit inclination that we
derived from the solution of the most low amplitude
light curve of the system of 1937 (ipnot. = 59° =+ 2°
(Kartasheva, Svechnikov, 1996).

2. The values of quantities £y and (), representing
the angles of turn of the major axes of the (q—u_)
and (qiuy) ellipses with respect to the g-axis of
the equatorial coordinate system were obtained with
rather large errors (o = +13°, results of Wolin-
ski and Dolan (1994) were used). Even this being
taken into account, no good agreement between the
results following from the analysis of the 1984, 1994
and 1996 observations is attained. As in the analy-
sis of our 1994 observations the condition of orthog-
onality of the axes of the ellipses of the first and
second harmonics was best satisfied, we considered
Q= [(1 4 90°) + Q2]/2 = 129°5 to be a value which
is closest to actual.

3. In the analysis of Drissen et al. (1986b) H > G,
which suggests high concentration of the scattering
matter at the orbital plane and its symmetric distri-
bution about the plane. The analysis of our observa-
tions provided H and G comparable in value. By 1994,
as compared with 1984, a rise (two times) in the de-
gree of concentration (7oH) of the scattering matter
towards the orbital plane and a very strong rise (an
order of magnitude) in the degree of asymmetry in
its distribution (79G) with respect to the same plane
occurred. The analysis of the 1996 observations shows
that the quantity 7oH returned to the value of 1984,
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Figure 3: Variations of Stokes parameters in the (q, u) plane and also (qquy) (dashed lines) and (q-u-)
trajectory which we obtained from the harmonic analysis of polarimetric observational data for CQ Cep of

1994 and 1996.

the high degree of asymmetry in the distribution of
matter about the orbital plane being the same.

4. The value of Au' ~0.5% is acceptable and
can be accounted for by the accuracy of measure-
ment of interstellar polarization uy’. The difference
Au’' = 1.2%, which we derived from the 1996 po-
larimetry of the system is great and, probably, points
to the appearance in the system polarization of a con-
stant component possibly associated with the upset
of spherical symmetry of the common envelope.

5. Examination of the last line of Table3 allows
us to conclude that by the time of our observations
in 1994 the rate of mass loss by the WR star, and
hence the electron density of the CQ Cep envelope,
had increased twice as compared with 1984. Dur-
ing two years which followed (from 1994 to 1996) M
and n, became as of 1984. This inference together
with the above-discussed variations in distribution of
the scattering matter in the envelope of the system
allows us to assume that a considerable ejection of
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Table 3:

1084 1994 1996
iy +73.1(67.2) +65.8 +73.5
i +77.9(77.3) +70.1 +88.8
Q) +101.4 (—80.8) +29.3 —49.6
0, ~16.5(—24.9) +139.6 +180.4
oy +0.301073(-0.26-10~%) +2.76-10~%  —1.00-10~3
70y —0.19-1073 (+0.19-1073) —1.29-10"3 —2.16-10~3
Tovs  +2.93-107%(+2.89-107%)  —6.31-10"% —3.15-10~3
Tova  +2.051073(+1.80-1073)  +2.90-10~%  +0.92.10~3
G +0.36-103(+0.31-1073)  +3.06-10~%  +3.16-10~3
oH  +3.58107%(+3.40-1073)  +6.95-10~%  +3.28-10~3
H/G  +10.2(+11.0) +2.23 +1.04
va/ys  +0.70 (4+0.62) —0.46 ~0.29
Yo/ —0.62(—0.72) ~4.61 +2.16
Au' +52107% (+2.9107%)  —49.10-3 —11.9-10-3
A, +3.74-107% (+3.57-107%)  +7.75:10~%  +3.28-10~3

matter inside the system preceded our 1994 observa-
tions, whereas the 1996 observations were likely to be
made after the outermost layers of the envelope had
been expelled. This assumption is confirmed by the
anomalous shape of the CQ Cep polarization curve
of 1996. It is the expulsion of the outermost parts
of the envelope that could cause the sudden increase
in brightness of the O companion at the main mini-
mum phases (O star is in front of WR), which would
abruptly decrease the degree of polarization of the
system at these phases and bring about a reduction
(and even disappearance) of the polarization maxi-
mum at phases close to 0°0.

Our 1996 polarization observations of CQ Cep co-
incided in time with the latest photometric studies
of the system performed by Demircan and his col-
leagues in April-December, 1995 and June-August,
1996 (Demircan et al., 1997). No sharp amplitude
variations or increased scatter of points on the light
curve were recorded in the new photometric obser-
vations of CQ Cep. An attempt to revise the (0-C)
diagram of the system (the diagram of tl
tures of the moments of primary and se
ima from the calculated ones) with involvem
latest photometry data of Kilinc (1994), Demircar
al. (1997), and also Agerer and Huebscher (1998) has
revealed that in the interval from 1969 to 1996 t!
(O-C) departures form a common branch. This sug
gests that no abrupt changes in the orbital period
of the system were observed between 1994 znd 1
The only distinction of the light curves de
Demircan et al. (1997) is the absorption at the phases

after the centre of the secondary minima, which is
visible on all three colours (Fig.4a). Absorption of
the same order of magnitude (Am = 0™1) and at the
same phases was noted earlier on the light curves
constructed by Kurochkin (1979) from photo-plates
of 1937 and 1938 and presented for comparison in
Fig.4b. It will be recalled that the 1937 light curve
of CQCep has a low amplitude (Am = (*2) and a
normally—phased primary maximum (0°25) (see the
paper by Kartasheva and Svechnikov (1996), contain-
ing a solution of this light curve). The 1938 light curve
does not differ in amplitude from ordinary B-curves
of the system (Am > (04). Since a new branch was
noted to form on the (O-C) diagram in 1937 (Karta-
sheva and Svechnikov, 1989), in examining and solv-
ing the 1937 light curve we considered its “anoma-
lous” amplitude as due to loss of enormous masses of
gas by the system, which simplified the structure of
the common envelope. Similarity of distortions that
can be seen on the CQ Cep light curves of 1995-1996
and 1938 may be the only photometric evidence in
favour of our conclusion about the expulsion of the
outermost CQ Cep envelope layers which probably oc-
curred shortly after our polarimetric observations in
1994.

Inspection of polarization curves of WR. spectral
binaries reveals that they as a rule are of classical
shape (Pnax approximately in elongations and Py,
approximately in conjunctions) due to the scatter of
radiation from the O-companion by free electrons of
the WR envelope. Only three WR spectral binaries

CQCep (Drissen et al., 1986b), CX Cep (Schulte-
Ladbeck and Van der Hucht, 1989) and HDE 311884
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Figure 4: a) The photoelectric UBV light curves of CQ Cep derived by Demircan et al. (1997) in 1995-1996.
b) The 1937 (upper part) and 1938 (lower part) photographic light curves (Kurochkin, 1979). The large filled
circles represent the mean light curves. Dashed lines show light curves without an absorption effect.

(Moffat et al., 1990) exhibit the polarization curves
dramatically different from those of the rest of the
WR systems. Their polarization curves are “mirror”
to their light curves (Pmax approximately in con-
junctions and P, approximately in elongations).

CQCep and CXCep are eclipsing systems, but in
HDE 311884 only a shallow wind eclipse occurs in
conjunctions when the WR star is in front (Moffat
et al., 1990). The only explanation of the “mirror”
behaviour of polarization of eclipsing binary systems

-
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that can be found in the literature is associated with
the reduced contribution of non-polarized radiation
in the minima of the system’s brightness (“effect of
contrast”). However, this effect does not account for
the shape of the polarization curve of CQCep (see
Drissen et al., 1986b) and all the more so of non-
eclipsing HDE 311884. What the three systems con-
sidered above have in common is that all of them are
very close, although HDE 311884 is more massive and
larger than the former two. The immersion of the O-
companion into the WR wind and the formation of
the common envelope for the system lead to upset
of symmetry of the scattering matter with respect to
the WR star, to condensation of parts of the WR
wind flowing over the sides of the O—companion, to
appearance of a gas condensations between the com-
ponents, which results from frontal collision of their
winds (Kartasheva, Svechnikov, 1996). All these dis-
tinguishing characteristics of very close WR binaries
are likely to cause the unusual shape of their polariza-
tion curves. The non-stationary processes occurring
in these systems and connected with the presence of
WR stars in them, with filling by the O—companions
their critical lobes and also with interaction of stellar
winds of the components must cause long-term vari-
ability in polarization of their radiation, which has so
far been observed only in CQ Cep.
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