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Abstract.
Results аrе presented of mеаsuгеmепts of liпеаг polarization of CQ Сер rnade with the telescope
,'Zeiss-1000" of SAO RAS in August 1998 arrd in Jrrne, SерtепrЬеr 1999. The polarization curves
plotted from the оЬsеrl,аtiопs of these two years аrе in good agreernent with each оthеr and with
tire curve of CQCep of 1984 (Drissen et al., 1986). Тhе results of the Fоuriеr analysis rnade
опl1, fоr polarization observations of 1998 (the observations оf 1999 contain considerable gaps
iп phases) also turned out ciose to the results obtained Ьу Drissen arrd his colleagues. Since
t}rese rеsults point to а great dеgгее of concerrtratiorr of the scattered пrаttеr to the orbital
plane of the system and to а high degree of its symmetry about this рlапе, it сап then Ье
srrggested that in 1984 and 1998 (as we}l as in 1999) а relatively quiescent state of CQ Сер was
iliэserved. This state, in w}ric}r the system is like}y to have Ьееп for the greater раrt of time, is
characterized Ьу polarization curve with а high arnplitude of variations (АР дс 0.8%) and an
а\,еrаgе level Р ж 5%. It follows frоm the said abclve that the ачегаgеd results of the analysis
,,i polarization сurчеs of CQ Сер of 1984 and 1998 rTrust yieid re]iable раrаmеtеrs of t}re system
гl,it (ipotn. : 80" + 2О, f) = -24" * 5") and characterize well the "quiescettt" state of its
,]Inlnon envelope (тоG :0.44 х 10 3,701{:3.65 х 10-3, HlG:8.7, 

^u' 
:4.В х 10-3 and

lо:3.75х10-З).

Кеу words: stаrs: Wolf-Rayet , stars: polarization: inclividual: CQ Сер

ТЪе рареr continues the studies of long-term vari-
флt of liпеаr polarization of the closest of wR bi-
шiц CQ Cephei started in 1994 (Kartasheva et aI.,

ШЕl- Тhе main aim of the investigations is to uпdеr-
ftmd hов, stable the polarization сurче of the system
й шd thеrеfоrе how reliable the estimate of the orbit
ffiation (,i,рои,) is, which follows from its analysis
d iý uýed to rеfiпе the masses of the components. Iп
& 5егiоus рареr (Kartasheva et al., 1998) the gen-
iшХ тЪý of the problem of polarization variability
,с KtToscopic WR binaries was given, difrculties
п mdЬ of CQ Сер wеrе noted, а review of all ро-
]lbimttric investigations of the system known to us
]шй йаt time was given. After the рареr had been

5[ш to рrеýs, we came to know the results of an-
ш'*- ýо polarimetric studies of CQ Сер: the paper
]Щ Рfirоlа апd Linnaluoto (1988) and the paper Ьу
Мý адd Hilditch (1997). The observations рrе_
tЁld iп the first of the two papers coincided in time
tiШ !Ье observations of Drissen et al. (1986), that
ш пйry, йе agTeement of the results of the analysis
drйк tп.о series of polarization observations of the

systern is not suгрrisiпg. The polarization investiga-
tions of CQ Сер ъ,еrе реrfоrmеd Ьу Piirola arrd Lin-
naluoto for the first time in five filters, the ruп of Рд
ц,ith 

^ 
was constrtlсted, rvhich coincicled with the ruп

of irrterstellar polarization. This al]owed the аuthоrs
tcl conc]rrde that the constant component of liпеаг
poiarization associated ц,ith the WR star is absent.
As to the spectropcliariпretric studies Ьу Наrriеs and
Hilditch perforrned in 1995, that is between оur оЬsеr-
vations of 1994 and 1996, they аrе of value for check-
ing otrr conclusions that irr 1994 1996 CQ Сер was at
the phase of increaseci activity. Unfortunately, IIаr-
гiеs and Hilditch have not published the tables with
оЬsегчеd estimates of the u and q Stokes раrаmеtеrs,
but presented only а figure in whic}r the curves of
,"ariations of these раrаmеtеrs derived frorn thеiг da-
ta and frоm the results of otlservations of Drissen et
al. (1986) аrе plotted. А closer scrutiny of this figurе,
hо,а,ечеr, sерагаtеs the results of t}re 1995 оЬsеrча-
tions. Тhеir соmраrisоп with the curves of variations
of и arrd q Stokes pararneters that we obtained in
1994 and 1996 shorvs good аgrееmепt of the results
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of the 1995 and 1996 observations. In particular, the
disappearance of the maximum at phases close to the
main miпimum of light (0t0) on the u curve of 1996,
wlrich resulted in the smoothing of the соrrеsропdiпg
пiахimum оп the polarization variation сurче, is соп-
firmеd (fоr detail see Kartasheva et al,, 1998). Thus,
оur deduction that the system was in ап апоmаIоus
sta,te in the уеаrs 1994,1996 and the assumptiori that
in late 1994 and еаrlу 1995 ап expulsion of the out-
ermost parts of the system envelope took рlасе аrе
confirrTred. The results of the Fоuriеr anall,sis made
Ьу Harries and Hilditch fгоm the u and q сurчеs that
united the 1995 and 1984 observations аrе not of in-
terest to us ýince it is not сlеаr which state of the
system they rерrеsепt. It was different in those уеаrs.

We саrriеd out new observations of CQ Сер in
1998 August and 1999 June and SерtеmЬеr with
the telescope Zeiss-1000 of SAO RAS. The tv;o-
charrne] роlаrimеtег MINIPOL of the Urriversity of
Arizone (Frесkеr and Serkowski, 1976) installed at
the Саssеgгаiп focus was employed. Quasisimultane-
оus measurements of the u and q Stokes раrаmеtеrs
wеrе made with the "B"-filter. Four-six-minute ехро-
slires were recluired to obtain the pararneters with an
accuracy of 0.04-0.06 %. То determine tlre iпstrumеп-
tai polarization, the zero-polarization standar<l star
HD212311 was observed. The standard stагs with
kпоwп polarization, HD 204827 and HD 218342, wеrе
used to define the shift of the zеrо point of оur sys-
tem of counting position angies. Веfоrе arrd аftеr the
obserr.atiotls of the stars the sky background роlаr-
ization was measured. First of ali the observations of
ttie stars wеrе соrгесtеd fоr the contributiolr of the sky
background polarization. Тhе оЬsегчаtiопs of CQ Сер
and standard stars wеrе then corrected fоr the iпstгu-
mental polarization. After that the polarization stan-
dard stагs wеrе used to define the s}rift of the zеrо
point of оur system of measuring position alrgles, and
the conversion ofthe u and g Stokes parameters to the
еquаtоriаl coordinate system was реrfоrmеd, ТаЬlе 1

contains final геsults of оur observa,tions of CQ Сер.
The second соlumп of Table 1 lists the Julian dates
of observations reduced to the centre of thе suп. The
third соlumп gives the phases expressed in fractions
of the orbital period. The phases wеrе computed Ьу
the fоrшulа

Тmiп| : 24510259656 + |! 64722227 1 Е,

derived frоm а mоrе general ерhеmеris formula of Kil-
inc (1994). The zеrо phase соrrеsропds to the mоmепt
of the main photometric minimum. The fourth sev-

enth columns of Table 1 give the normalized Stokes
раrаmеtеrs {u : U lI and q - Q lI) iп the equatorial
coordinate system, the degree of linear polarization
ofthe syýtem гadiation Р * (u2 +q2)|/'апd the ро-
sition angle of the polarization рlапе 0(tg20 * ulф.
То illustrate the ассчrасу and stability of оЬsеrчь
tions, Table 2 presents the estimates of Р polarization
Btandards obtained in the 1998 and 1999 observations
and their catalogue values. Тhе rеsults of the ассоm-
plished polarimetric mеаsurеmепts аrе given alBo in
Fig.1 frоm which it сап Ье sееп that the роlагizаtiоп
curves plotted fоr CQ Сер iп 1998 and 1999 agTee
fairly well both with one another arrd with the 1984
polarization сurче ofthe system (Drissen et al., 1986).
However, the variation сurчеý of the u and g Stokes
раrаmеtеrs obtained in 1998 and 1999 showed sчЬ-
stantial differences rеасhiпg 0.4% at the phases close
to the first апd the second шахimа of light (Ш25 and
0|75, respectively).

Тhе observations of 1999 contain considerable
gaps in phases, which caused the Fоuriеr analysis to
Ье made only for the results of 1998 оЬsегчаtiопs. As
usual, we rерrеsепtеd the tr and q Stokes раrаmеtеrs
in the fоrm of expansion into а Fоuriеr series to the
second hаrmопiс inclusive, that is:

1!, : 11,о * urcosA * uzsin) * uзсоs2А * uasin2A,

q = qo * qrcos.\ * q2sinA * qзсоs2) * qasin2), (1)

whеrе .\ - 2тФ, Ф is the phase of the oTbital period.
The expansion coefrcients determined Ьу the least-
squareý method аrе given in Table 3, The curves that
аррrохimаtе the variations of the u and q Stokes ра-
rameters are displayed in Fig. 1 as solid lines. They
аrе seen to rерrеsепt well the 1998 observations. Fоr
the observations of 1998, in Fig.2 аrе depicted the
variations of the Stokes paдameters in the (g, z) plane
and also the (glu1) trajectory, which rерrеsепts an
ellipse described Ьу the second hаrmопiсs of the ех-
ралsiоп (sее рареr Ьу Вrоwп et al., 1978). It can Ье
seen frоm Table 3 that the rоlе of the first hаrmопiсs
in the expansion is not great. The latter, as follows
frоm the model computations (Вrоwп et al., 1978),
points to а high degree of symmetry of scattering
mаttег about the system orbital plane. То connect
the derived expansion coefrcients vrith geometric and
physical characteristics of the system, the model of
Brown et al. (1978) was used, which was developed
for ап optically thin envelope vrith ап алЬitrаrу den-
sity distribution, rotating together with the system
and scattering light of ап аrЬitrаrу пumЬеr of point
SоurсеS.

]
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Table 1: Loo of роlаr,irпеtriс оЬsеrчаt,iопs of CQ Се1l iп 1998 artd 1999

N J.D.o Ф iп frас. q(o/o)

(2400000+ ) of р
u(%) Р(%) 0"

2 51040.387 0,976 -2,9т2 +,1.376 5,289 62,1
3 51040.4з9 0.007 -2"924 +4.463 5.335 61,6
4 51040.500 0.044 -2.845 +4.454 5.285 61,3
5 51041,281 0.520 -2.824 +4.611 5.407 60,7
6 51041,316 0,542 -2.720 +4.390 5.164 60.9
7 51041,382 0.582 -2.547 +4.423 5.104 60,0
8 51041.411 0,600 -2.531 +4,429 5.101 59.9
9 51041.442 0.618 -2.376 +4.298 4.911 59,5
10 51041.523 0.668 _2.418 +4.238 4.879 59.9
11 51043.325 0.766 -2.279 +4.245 4.818 59,1
Т2 5104З.381 0.800 -2.197 +4.164 4.708 58,9
13 51043.388 0.801 -2.393 +4.299 ,4.920 59,6
14 510.13.469 0.853 -2.474 +4.178 4.856 60.3
15 51043.493 0.868 -2.4в7 +4.354 5.014 59.9
16 51044.375 0,405 -2.833 +.1.269 5.|24 61.8
17 51044.436 0.443 _2.868 +4.395 5.2.18 61.6
18 510,44.4в5 0.173 -2.962 +4.481 5.372 61.7
19 51044.509 0.487 -2.926 +4,590 5.444 61.3
20 51t]44.536 0.504 -2.919 +4.,183 5.350 61.5
2| 51045,279 i].956 -2.947 +4.4108 5.з02 61.9
22 51045.315 0.978 -2.9а2 +4"564 5.408 61.2
23 51045.373 0.014 -2.882 +.1.595 5.424 61.6
24 510,15.394 0.026 -2.917 +.4.552 5.406 tj1.3
25 51045.446 0.058 -2.807 +1.448 5.259 61.1
26 51045.496 0"089 -2,183 +4.495 5.135 59.5
27 510,15.544 0.118 -2,356 +4.З73 4.967 59.2
28 51055..117 0.133 -2.112 +3.959 4.635 60.7
29 51055.439 0.147 -2.522 +3"995 .4.724 61,1
30 51055.461 0.1б0 -2.403 +3.963 4.634 60.6
31 51055.485 0.175 -2.386 +4.051 4.702 60.3
32 51055.530 0.202 -2.390 +4.134 4.775 60.0
33 51055.552 0.2iб -2,271 +4.i05 4.691 50,5
34 51056.359 0.70Т -2.37\ +4.230 4.849 59.6
35 51056.407 0.737 -2.358 +4.193 4.811 59.7
36 51057.413 0.350 _2.615 +4.063 1.832 61.4
37 51348.484 0.699 -2.679 +3.807 4.655 62.6
38 51348,,191 0.704 -2.691 +3.898 4.737 62.3
39 51348.499 0.708 -2,802 +4.027 4.906 62.4
40 5|349..124 0.272 -2.863 +3.953 4.881 63.0
41 513.49.431 0,276 -2.75l +3.9.14 4.808 62.5
42 51349.436 0,279 -2.Е77 +3"959 4.894 63.0
43 51349.461 0.294 -2"753 +3.988 4.846 62.3
44 51349.467 0.298 -2,77а +3.990 4.858 62,4
45 51349.494 0,315 -2.940 +3.985 4.952 63.2
46 51349.501 0.319 -2.872 +4.|25 5.026 62.4
47 5] 350.436 0.888 _3.062 +3.833 4.906 64.3
48 51437.449 0.906 _2.820 +3.в23 4,751 63.2
49 51437.457 0.911 -3.087 +3"802 4,897 64.5
50 51439.279 0.021 -3.304 +4.313 5.433 63.7
51 51439.312 0.040 -2.968 +4.365 5.279 62.1
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Table 1: Log of polarimetric obseruations of CQ Сер iп 1998 апd 1999 (сопtiпuеd)

N J,D.o Ф in frac. q(%) iйГ ТВ) 0'--
" (2400000+ ) of Р

52 51439.321 0,046 -3.057 +4,231 5.220 62.9
53 51439,з30 0.052 -2,881 +4.107 5.071 62.5
54 51439,340 0.058 -2.В63 +4.267 5.139 61,9
55 51439.389 0.087 -2,802 +4.144 5.002 62.0
56 51439.436 0,116 -2.661 +4.038 4.836 61.7
57 51439,443 0,120 _2.653 +4.014 4.812 61.7
58 51439.492 0.150 -2.573 +4.050 4"798 61.2
59 51439,499 0,155 -2.655 +4.028 4.824 61.7
60 51439.546 0.183 -2.662 +3.900 4.722 62.2
61 51439.560 0.192 -2.658 +3.862 4.688 62.3
62 51439.567 0.196 -2.458 +3.841 4.560 61,3
63 51440.475 0.749 _2.690 +3.796 4.653 62.7
64 51440.504 0.767 -2.747 +3.799 4.688 62.9
65 51440.539 0.788 -2.820 +3.781 4.7\7 63.4
66 51440.568 0.806 -2.832 +3.832 4 765 63.2
67 51440.575 0.810 -2.774 +3.731 4.649 63.3
68 51440.580 0.813 -2.537 +3.785 4.557 61.9
69 51441.355 0.285 -2.765 +3.783 4.686 63.1
70 51441.399 0.312 -2.825 +3.800 4.735 63.3
7| 51441.405 0.316 _2.807 +3.813 4.735 63.2
72 51441.488 0.366 -2,967 +4.002 4.982 63.3
73 5\441.497 0.372 -3.033 +4.057 5.065 63.4
74 51441.505 0.377 _3.043 +3.995 5.022 63.7
75 51441.568 0.415 _3.029 +4.139 5.129 63.1
76 51441.576 0.420 -2.883 +3.946 4.887 63.1

ТаЬlе 2: The estimates ol Р polarization stап,dаrds i,п

the 1998 апd 1999 оЬsеrчаtiопs апd their cataloque
чаluеs

HD 204827

Table 3: Соеffiсiепts ot еrрапsiоп iпtо а Fоuriеr sе-
riеs of u апd q Stokes раrапlеtеrs

qoqLq2щq4
-2.5800 0.0026 -0.0407 -0.3022 0.0965

4.27t9 -0.0109 -0.0953 0.2150 0.0273

coordinate of the centre of the ellipse described Ьу the
second harmonics, ul 1 is u раrаmеtеr of interstellar
polarization) which allows one to judge whether the
constant component associated with the system it-
self is present or absent in polarization. The last line
of Table 4 gives the value of the semi-major axis of
the ellipse described Ьу the second harmonics (Ао),
чrhiсh, according to St-Louis et al. (1988), is directly
proportional to the electron density of the envelope
(n") and to the mass loss rate of the WR star (Мцzд).
The first two columns of Table4 show the results of
the analysis of polarization observation of the system
Ьу Drissen et al. (1986) and Piirola and Linnaluoto
(1988). In the third column аrе collected the results of
analysis ofour 1998 оЬsеrчаtiопs. As can Ье sееп frош
Table4, they turned out to Ье close to the results of

U1

Рвrsпв :5.58%*0.07%
P"rrnn:5.59%*0.03%

P1catal = 5,56%
(Serkowski et al.. 1969)

HD 218342

P"rnn, = 1.95% +0.о7%
P",nnn = 1.90%*0.05%

PBcatal = |,87То
(Coyne, Gеhrеls, 1966)

Раrаmеtеrs of the CQ Сер orbit derived as а result
of application of the аЬоче mentioned model (i - angle
of orbit inclination, О - angle that characterizes the
orbit orientation in space), as well as the пumеriсаl
values of some spatial integrals ("оlr, 

"о,lr, 
то,lз, то,l ц)

and their combinations [TgG : "o(l? 
+ 1З)'/",тgН =

,о (тr' + 1Z)' / 
", Н l G, ъ l lr, l ц l лз] characterizing the

features of matter distribution in the scattering еп-
velope аrе given in Table4, Besides, Table4 presents
the value of the difference Au' = ,l_!,lc - u'7 (u'" is the
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Table 4: Geometrical апd physical parametres obtained Jrоm the analysis of polarization оЬsеrчаtiоп of CQ Сер
i,п 198/1 апd 1998

1984 1984 i998

_ (D.iruul 
"t 

ul.,1986) . (|iirol ачеrа8е
,i" 7т,s 78,1 84.1 (84.6) 80 * 2

Q" -16,5 _23.5 -33.3 (_32.7)

0.57 х 10-3 (0.51 х 10-3)
0.03 х 10-3 (0.04 х 10-3)
з.66 х 10-3 (2.99 х 10-3)
0.65 х 10-3 (0,44 х 10,3)

0.52 х 10-3 (0,46 х 10-3)
з.72 х 10-3 (з,02 х 10-3)
7.2 (6.6)
0.18 (0.15)
0.05 (0.07)

Аu' 5.2 х 10-3 4.5 х 10-3 (4.7 х 10*3) 4.8 х 10-3
Ае з"74 х 10-3 з.76 х 10-3(з.05 х 10-3) з.75 х 10-З

To1l
Tonc

То^lз

тоlц

0,30 х 10-3

-0.19 х 10-З
2.93 х 10-3
2.05 х 10*3

_24.4 + 5

0.44 х 10-3
3.65 х 10-3
8.7

ToG 0.36 х 10-3
тоН 3,58 х 10-3
н lG 10.2

lцflз 0.70
,rzlT -0.62

Figure 2: Vаriаtiопs о! the Stokes parameters iп the
(q,u) рIапе (а) апd (q+,u+) trajectory (Ь) obtained

frопэ, the hаrmопiс апаlуsis of the rеsults ot polari-
metri,c оЬsеrааtiопs of CQ Сер of 1998.

analysis оf the 1984 роlаrizаtiоп observations. Since
these rеsuits аrе indicative of high degree of сопсеп-
tration of scatteгed rnatter towards the sу,stепr orbital
plalre and of high degree of sчmmеtrу of rпаttег about
this plane (HlG is high), this suggests then that in
1984 and 1998 (апd, perhaps, in 1999 too) the sys-
tem wаs irr а relativeiy quiescent state. Тhе fourtlr
соIumп gil,es the averaged results of analysis of ро-
larization obseгvations of CQ Сер in 1984 and 1998.
The latter, iп оlrr opinion, must yield rаthеr rеliаЬlе
va]ues of the systeпr orbit and characterize ,well the

"qtriescerrt" state of the соmmоп envelope. In рагtiс-
ultrr, the data of Table4 suggest that when CQ Сер
is quiet, the constarrt component associated with the
system itself is abserrt in t}re polarization (the value

of М' is sпiall and lies within the ассurасу of de-
terminatiorr of iпtеrstеllаг polarization). Besides, the
estimate of Jo, when сопrраrеd .лith the data of Та-
bie2 ofthe рареr Ьу St-Louis et al. (1988), points out
that the electron density of the CQ Сер envelope is
}rig}rer tlran that of the envelopes of mапу other WR
systems and is соrпраrаЬlе brrt with the density of
the HDE 311884 envelope.

Table 5 lists the estima,tes of inclination of the
CQCep orbit (ipaolo-) derived frоm ttre solution of
the system light curves during the last two decades.
Frоm the comparison of the data of Table4 and Та-
ble 5 it is seen that ipoto. = 80О * 2" аrе essentially
larger t}ran iohoto- : 68О * 2О. А similаг overestima-
tion of the system orbit inclination oЫained frоm the
analysis of polarimetric studies was noted in mапч
оthеr WR binaries (Наrriеs and Hilditch, 1997, Та-
ble5). The cause of it is uпсlеаr yet. When tryirrg
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" -- ]; The CQCep polarization сurчеs plotted frоm the оЬsеruаtiопs: Hiltner 19t8 (stars), Drissen et al.,
_ ;:ls]. ol,tr obseruati,ons, 199| (filled triaпgles), 1996 (ореп triапglеs), 1998 (filled сirсlеs) апd 1999

,:,tlеs). The solid liпеs the theoretical rерrеsепtаtiоп ot оur 199], 1996 апd 1998 оЬsеrааtiопs. The
, '",,,ie is the theoretical representatiort, of оu,r 1998 polarization сurче lошеrеd Ьу 0)1 %, The mеап ualu,es- ,::,,пеd,iп еаrlу obseruations oJ the sуstетпЬу Hiltner (1951), DоmЬrоuski uith Nouochad,oua (1953) апd

,, ,.i;ol (196]|) аrе plotted аlопg the polarization axis uith а filled diamond, filled square апd ореп square,
-:..!у.
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ТаЬlе 5: Orbi,tal irtclination of CQ Ceql оЬtа,iпесl Jrоm

th"e soltttions oJ the llght сu,гlrеs

65 Liрuпо@
ý8 Leung et а1,, 1983

?0 Stickland et а1., 1984

69-70 Antokhina, Cherepashclruk, 1988

contribrrtion of ttre additional emission deserves, сег-

tainly, special attention. Besides, the contribrrtion to

the cQ Сер light curve of variations of the additional

га,diаtiоц varies (decreases) obviously with iпсrеаs-

ing r,vavelength of t}re observed radiation, This is seen

rvell frоm Fig,15 of Stickiand et al" (1984), Tlre sоlш

tion of thеiг "k"-light curve of the system and also of

the аЬоче пrc:rltionecl low-anplitude light сurче of tlre

systeln of July-August, 1937 (Кurосhkiп, 1979; Kar-
tasheva and Svechnikov, 1996) реrfоrmеd Ьу present-

ciay method пrttst, in оur opinion, make the рrоЬ-
lеm clear. coTrsidering reliable tlre estimate of the

CQ Сер orbit inclirratiorr oЫained frопr the analysis

of роl;rrimеtгlс observations (ipoto" - 80,), the rе-

sttits of spectroscopic stuclies of bQ Сер (mwлsiriЗi =

11.7rni1, i}losill3i - 14,11116, Asint = 17,3Л9; Karta-
slreva, Sпеzhkо, 1985) lead to the follorving estimates:

?пlул = 12.3tri6,rrr,o - 14,8ml9апdА : 17,6fiо,

in Fig.3 arc: coliected the results of роlаrimеt-
гiс observations of CQ Сер available, The роlагizа-
tiоп crrrves of Рiiгоlа arrd Linnaluoto (1988), Наrriеs

апr1 Hilditch (1997) ttге lrot preseni,ed in Fig,3 Ье-

catrse we сlо поt havc пumеriсаl data оп these curves,

considerirrg tlre results pTesented, it сап Ье concluded

t}rat tlre grсаtсr рагt of time CQ Сер is irl а relatively

quiet state, w}rich is ctrarzlcterized Ьу t}re pcllarization

сurче iraling а rаthеr lаrgе alrrplltude (АР аз 0,8%)

arrcl tho шеап poiaгization level Р * 5%,Its Fоuriеr-

atralysis leads to gеоmеtriс alrd plrysical clraracteris-

tics given irr Table 4 апd discussed allove, The 1948

obseivations of Hiltner (1950), оur observations of

1994 ancl 1996 (Kartaslteva et al,, 1998) arid the оЬ-

servations of Наrriеs anti Hilditch (1997) аrе distin-

grrislrecl frопr the general sеriеs of observations Ьу the

uul.res of Р and АР. Тhе opinion, tlrat the CQ Сер

poiaгizaticrn cuTve obtained Ьу Hiltrrer iп 1948 (Hilt-

пеr, 1950) shows an arTrplitude of Р variatiorr twice as

1o,1v, is рrоЬаLllу wгоп8. The dashed line irr Fig, З is а

plot of ihe t}reoгeticai сurче tlrat we obtained for tlre

obscгr,ations of 1998 апс1 lowered Ьу 0,4%, It is seen

to satisfy fаirlу well the 1948 obseгvations of Hilt-

пеr. T}re 1агgе gaps in phases falling оп the extreme

valrres of the systeпr polarizatiorr could decrease аr-

tificially the amplitrrcle of variation of Р irr tlrese оь-

servaticlns. It is di{ficult to judge whеthеr the lorver

роlаrizаtiоп level of t}re system in 1948 (Р ж а,6%)

i, r.eul о, not. On ttre one hап<1, in his catalogue based

оп mоге later observations Hiltner (1951) presents а

}righer estimate of CQ Сер polarization (Р ж б,25%),

on"the оthеr haIrd, the polarization observations of

the systern irr 1961 (Shakhovskoi, 1964; Р = 4,4%)

srrpport tlre possibility of observing а lоwеr ачеrаgе

ler,,..I of system polarization, The observations rnade

in the interval 1994-1996 (Kartasheva et al,, 1998:

Наrriеs ancl Hilciitch, 1997) Wеrе Surе to catch the

7|
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69
72.5

Harvig, 1989
Kirrtasheva. Svec}rnikov, 1996

Dеmirсап et а1., 1997

Наrriеs, Hilditch, 1997
-i"pl,"t*;6S+T

to l,efine the estimate of ipo!,o" lve attelnpted, if ечеп

rоughlу, to take account of the effect arising bccause

of the redrrction of unpolirized light of t}re system

conrpotrerrts duriпg eclipses. The пrеthосl of this ас-

courit is clescribecl well in the рареr Ьу Drissen et а1,

(19s6). In vie,,v of the absence of simrrlt,aneolts plro-

tornetric clbservations, we used tlre nearest itr tirrre

"B"-iight cttrve of CQCep derived Ьу Dеmirсап et

at. (tэЪz). Тhе сотrесtiоп of the сlrгчеs of vaгiation

cf the u and q stokes раrаrпеtеrs for tlrc аfrlrеmеrr-

tiolieri efiec:t }ес1 to чеrу insignificaTrt va,riatiorrs of t}re

resrrlts of the arralysis given in brackcts in t}re t,iriTd

соiumп о{ ТаЬlе4. Ап lшrргсssiоп is evokecl tllat it

is ргirrrаril1, t}rc цllrоtоmсtriс estiпrate оf tlre svstetti

огLlit inclirlation tlrat reqrrires rеfiпеtпепt, In the arral-

vsis of tlre CQ Сер light сuгчеs thеiг essential rrrnpl!

iircle instalэility is сiisrеgаrсlесl. Tho thiгd light (iз),
rlhеп solving tlre svstem light сuгr,еs, s}rorrld c:erta,inly

Ье involveci. апс1 rvith а high dеgrее of probatiilitv

it lэelongs to а third stаг (Кагtаshеча artd Svec}r-

nikov, 20Ъ0) , Horvever, in оrrг opiniorr, this is rrclt srrf-

ficierrt. Тhе cQ Сер light сurче is evidelrtly of corn-

posite сhаrасtеr (Kartasheva alid Sveclrnikol" 1996;

Kartasheva, 1995). Опlу lralf of the aпrplitrrde of the

systeшr iig}rt crrrve (bml2 ry 01"2) is рrоЬаЬl1, due

tb the effects of ellipsoiclality of the соmропепts and

their eclipses" Tlre seconcl half of the amplitude is

most lilceiy associated with aclditiorral emissiorr in ttre

contirluotts Sресtrum of the sl,stern, rTlrich originates,

appareritly, in the zone of collision of the rTirrds of

tir" .orrrpbn.nts arrcl varies with pirase of thе orllital

period. It is рrоЬаЬlу this emission that is rnairrly rе-

sponsible for the аsушmеtrу of the Ыanches in t}re

,rъt tigbt сuгче of the system. while its tirrre variabil-

iiy is responsible for tire shаrр arrrplitucle instabil-

ity, of tbe light сuгr,е and fоr the inconsta,nt visibil-

ity of the o-component lines in the spectrrrm of the

sj"stem (Kartaslreva, 1996). The most low-aпrplitucle

iQC.rr'light curve obtaine<l Ьу Kuroc}rkin (1979)

frопr pirotographic observations of the system in July-

August, 1937 (Arn t 01'2) ancl possibly frее fгоm the
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.,,:tem at the phase of епhапсеd activity. Tlre sharp
-. ]геаsе in both Р (uр to 6.6 %) and АР (up to 1.6 %)

1994 апd ttren the reduce of these раrапrеtеrs to
, агlу the "quiet" valueý in 1995 and 1996, but wit}r
,..= disappearance of the mахimuш of polarization
- :hе phases close to the mаiп miпimttпt of light,

- .llr explicable assuming that the гisе of densities of
- Colnmon envelope of the systern is accornpanied

-.:hег Ьу expulsion of its otrterrrrost раrts. Indeed,
,е thе O-component of CQ Сер is embeded сош-

, elr- in the envelope of the WR star, the variations' :rtensity of its urrpolarized radiation, which аге

..ed Ьу the shаrр variations ofthe еrrчеlоре density,
..: hаче а strong effect оп the systerrr poia,rization

= Ipoto. f Iunpolar l lpotor) апd cauSe t}re Observed
- :s. The Fоuriеr arralysis of tlre resrrlts of the 1994

. ],996 observatiotls (see Table3 of Kartasheva et

_998) сопfirпls оur assumptiorr that the еlесtгоrr
.._:r, of the envelope was strong}y variable in the

1 1994 1996. Ноwечеr, the estimates of the sys,
,гЬit parameters (z and С) that follow frоm tlre

, -._ate analysis of tlre polarization observatiorrs of
.. _,:р of 1994 and 1996 differ greately, frопr опе ап-

апd frоm the resuits of the 1984 and 1998 ро-
, -,,-:гiс studies clf t}ie system. Тhе model of Browrr

1978) is likely to Ье iil suitable fоr analysis of
:...lous poiarizatioIr сurчеs of CQ Сер.
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