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V. A. Hagen-Thorn, V. A. Yakovleva
Department of Astronomy, St.-Petersburg State University
" Bibliotechnaja P1.2, St.-Petersburg, Petrodvoretz, 198904, Russia
Ii-mail: vayak@astro.lgu.spb.su

ABSTRACT. The extensive homogeneous

set of polarimetric observations of BL Lac
(1969-1991) has been obtained at Astronomi-
cal Observatory of St.—Petersburg University.
‘We discuss the general polarization behavior
of the object. The existence of the preferable
direction of polarization (in the range between
20 and 30 degrees) as well as the dependen-
cies between polarization parameters and bet-
ween the polarization and brightness is found.
In the individual sources responsible for vari-
ability the degree of polarization is as high as

S0synchrotron nature of these sources is undo-
ubted. '
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The problem of the activity of the extragalactic
objects is one of the main problems of current
astrophysics. Many extragalactic objects de-
monstrate the activity of different levels, but
blazars are the most active. They show the
high variable polarization and the strong ra-
pid photometric variability in the optical re-
gion. BL Lac is one of the most studied object
of that type, but the details of its behavior on
long time scales are not quite clear.

In this paper we discuss the results of the po-
larimetric observations of BL Lac obtained at
Astronomical Observatory of St.—Petersburg
University in 1969-1991 {Hagen-Thorn et al.
1984, Hagen-Thorn et al. in press}. These
observations were carried out with the 48-cm
reflector. Because of the small aperture the du-
ration of one polarimetric observation was 1.0—
1.5 hours.The comparison of our results with
those obtained with the large telescopes shows
a good agreement (Hagen-Thorn et al. 1984).

The behavior of the polarization parameters
is different for different time ranges. Some-

times the parameters of polarization are con-
stant during the month (for exampie, Octo-
ber 1983, September 1989, August 1989}, but
sometimes they are variable within a day. A
strong variabilily of polarization on the time
scales of an hour was observed only once (6/7
October 1978).

According Angel & Stock"nan {1980) there
are two groups of blazars: the first one with
the prcferable direction of polarization and the
second one without this. But we feel that the
conclusion about absence of the preferable di-
rection for some lacertids may arise from the
lack of observational data. For example, in
the case of BI, Lac those authors pointed out
that there is "no tendency for preferable an-
gle” but our extensive observations show un-
doubtedly that the preferable direction exists
(Hagen—Thorn et al 1985, Hagen—Thorn et al.
in press).

It has been found that only a weak corre-
lation exists between the degree of polariza-
tion and brightness, but the polarization an-
gle shows the dependence on the brightness:
for the low brightnesses only directions near
to preferable one exist (Hagen-Thorn et al,
1986). This fact is in agreement with the idea
of the existence of constantly acting polarized
source in blazars; its polarization angle defines

" the preferable direction {Hagen—Thorn, 1980).

Clearing up of the origin of variable sources
is of great importance. In (Hagen-Thorn,1981}
the method was proposed of extracting of the
sources of polarized radiation. The application
of this method to BL Lac shows that the po-
larization degree in some sources is as high as
50is the only possible explanation of so high
polarization. The colorimetric data also give
arguments for synchrotron origin of variable
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sources.

Since the radiation of polarized sources is
synchrotron in nature, the existence of prefe-
rable direction of polarization (determined by
magnetic field direction) is the indication of
stable magnetic fields in blazars.
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ABSTRACT. It is proposed to evaluate, on
the basis of H and He radio recombination line
observations, the number ratio of stellar pho-
tons, capable to ionize helium, to those capable
to ionize hydrogen. Then, comparing this ratio
with a prediction of model stellar atmosphe-
res, the effective temperature and other stellar
parameters are determined. Thus to the infor-
mation about a total number of Ly-c quanta it
adds the information about a spectrum slope
in Ly-c wavelength range, which is not directly
observable, but information about it is special
importance for O-B stars. The choice of an
object and angular radio telescope resolution
needs to make so that ionizing photons (Ly-c)
should be absorbed completely in a region of
investigation and beam should cover enough
this region. Therefore it is proposed to use

compact HII regions and a central part (core)
of such HII regions which have a ”blister”-
type structure. This way is applied to the
galactic HII regions: Orion A (38500), DR-
21 (36000), S106 (35300), Sgr B2(N3) (35100),
W48 (38700), Orion B (36100), W3A (43000),
there the obtained effective temperature of ex-
citing stars are in parentheses. Results of it are
discussed and compared with different model
stellar atmospheres. For sources S106 and Sgr
B2(N3) it has obtained the strong difference of
total number of Ly-c photons between its de-
termination by radio flux density and that by
radic lines. Possibly this difference is needed
to take into account in further study of these
objects. Full paper was published in Astrono-
micheskii Zhurnal (1993, 70, 72).
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