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ABSTRACT. The estimates of the upper li-
mit mass loss rate from Algol-type binaries
based on observations at radio wavelengths
match well the results obtained from the opti-
cal data. This mass loss rate suggests that
Algol-type systems observed at radio wave

lengths have optically thick core, the sizes of -

the latter are larger than the size of the system.
Due to this fact all the Algol-type binaries are
weak single radio sources.
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~ Observational data on Algol-type and re-
lated binary systems in radio frequencies are
-still scattered and scarce. Algols are relati-
vely weak radiosources, especially in compari-
son with RS CVn type systems, where large
radio data sets have been sampled. The only
exception is Algol itself for which sufficiently
long time series have been obtained (Woodwo-
orts & Hughes 1976). Radioflux from Algol in
cm wave-length band ranges between 50 mJy
and several Jy. Rapid temporal flux fluctuati-
ons, high brightness temperature (7, = 10°K)
and drastic changes of spectral index are sug-
gestive of non-thermal mechanism of emission.
Two component models with both thermal and
synchrotron components provide an adequate
interpretation of radio data for a wide range of
stars of different spectral and luminosity clas-
ses, both single and double ones. Such a model
was successfully employed by (Woodworth &
Hughes 1976} to Algol, who associated varia-
ble flare component with synchrotron mecha-

nism, whereas radioflux of 50 mJy in a quies-
cent state apparently is due to thermal emis-
sion. Analysis of thermal component enabled
them to evaluate the size of the envelope sur-
rounding Algol, gas temperature and the mean
density.

Recently Umana et al. (1991) published
VLA data for 14 Algol type binaries at 5 GHz.
We have used these data to assess the upper Ii-
mit of the mass loss from these systems to get a
better insight in their evolutionary status. The
systems under investigation and their basic pa-
rameters are presented in the Table 1. Notati-
ons used in Table 1 are self-explanatory. Mass
loss estimates from Algol - type systems are
based exclusively on the optical data and are
uncertain ranging between 1071° Mg /yr and
1078 Mg/yr. Thus even upper limits based
on radiofluxes will usefully complement earlier
evaluations. We assume that: i) envelope sur-
rounding the system is spherically symmetri-
cal, fully ionized, T,=const; ii) density-scales
as 17", In the frame-work of our model den-
sity flux in radio range can be determined using
equation: ' '

[/orlz (1 —exp(—7i(z))) dz +
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where B is Planck function, D is the distance
from the object, r; is the radius of an opaque
core; ry is on appropriately chosen radius of the
envelope. The first and the second terms desc-
ribe the contribution from a semi-transparent
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Table 1.

N  Systems Sp A(Rg) D{(ps} S(mJY) ¢ M(Mg/year)
1  YZCas A2 + F2V 176 107 0256  0.09 2.75107°
2 RZCas A3V+ KOIV 6.3 75 3.25 0.05 1.10-1078

1.25
3 ASErn A2V+ GOV 104 200 0.09 003 3.2710°°
4 RZ Erni Abe + G8 73.5 143 0.97 0.06 3.42.107°

2.31 2.30-1078
5 RCMa FOV+ K11V 5.4 42 0.36 010 8.90-1071°
6 TT Hya  A2Ve+KL5IV 217 193 0.06 0.02 2.3210"®
7 6 Lib AQV + F8IV 12.0 100 048 0.16 4.21'10°°
8 aCrB A0V + G9 42.1 25 0.63 0.11 1.99-10-8
9 TWDra A6V +G5 114 190 390 0.05 5.11-10°%

0.30 2.50-107°
10 Al Dra ADV + G41V 7.1 182 0.09 0.03  2.84:10"%
11 RY Aqr A3 + GIIV 7.7 180 0.22 0.06 5.4310°°
12 'V 505 Sgr A1V + F9IV 7.0 120 3.05 0.06 2.1310%
13 DL Vir A4V 4+ KOIV 7.1 128 0.17 006 2.6910°®
14 B Per* AQV + KIII 140 25, 53500 005 1.6510°8

Remark: * - Woodwoorth & H;lghes (1976)

envelope. The third term denotes the contribu-
tion from the optically thick core with r = ry.
The optical depths along the line of sight are
as follows:
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where n; is the number density of gas at 1,
&, — absorption coefficient per atom. r; and ry
have been evaluated using subsequent formula
(for more details see Paragia & Marcello 1975):
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There ro is the average radius of a compo-
nent filling in its critical Roche lobe, ng is the

density at r = ry, 7. — the optical depth at
r = ry is a free parameter. M = 47 r2 ng
Verp py, Where v, is the velocity of expan-
sion. The numerical constant in expression for
rz differs from the value given in (Paragia &
Marcello 1975) since we define r; as correspon-
ding to the line of sight optical depth equal to
7 = 0.05. Thus, free parameters of our model
are Ty, 1, To, Veup, T (T. = 10* — —10°K,
n=1.5, 2.0, 2.5; ves, =100, 500 km/s,r.=3).
For a set of free parameters we adopted the
initial value M(ng), calculated r; and r;, then
using formulae (2) - 7, and 7, the flux den-
sity Sz with the aid of Eq.(1). St has been
compared with the observed Sy and as long
as St £ Sy, no has been increased and the
whole computational scheme has been repea-
ted. Results of computations indicate that ry
in all cases studied so far exceeds the size of
the orbit. Thus duplicity of the objects has
ng influence upon radioflux. The values of r,
and r; for models with =2, are approxima-
tely in 1.6 times higher, than for models with
n=1.5 and in 1.25 time less than for models
with n=2.5. r, with the creasing 7, decrease
faster than ry. ng for models with 7=2.0 in iwo
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times higher, than for models with y=1.5 and
in 1.4 time less, than for models with n=2.5.
no decrease with grow of temperature faster
for n=1.5, than for 5=2.0, 2.5. Models for
Verp=500 km/s differ from models with v, =
100 km/s, approximately by 4%. Models with
different meanings are also different on 4%. In
the Table 1 for models with T.=10'K, 5=2.0,
Verp=100 km/s and 7. =3 mass loss rates M
are presented for components of investigated
systems, filling in their Roche lobe. We can see
that M matches the values obtained from the

optical data. This circumstance explains why
all Algol-type binaries have been observed as
weak single radiosources.
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ABSTRACT. Spectral and photometric ob-
servations of the new polar RE1149428 at
the 6-m telescope of the Special Astrophysi-
cal Observatory of RAS were carried out on
1993 February 14th. The spectra were obta-
ined with a the TV scanner (Drabek et al.
1986) mounted on the spectrograph SP-124
at the secondary focus (N1) in the wavelength
range (3950-4950 A) with the spectral reso-
lution 2A. Photometric UBVR measurements
and light curves in filter B, using NEF photo-
meter (Vikuliev et al. 1991), were also perfor-
med . The brightness of the source in filter V
was 17.20 £ 0.01 magnitude. The behaviour of
the hydrogen and helium emission lines profiles
(Hp, Hy, Hell 4686), equivalent widths, rela-
tive intensities, halfwidths and velocities, was
investigated. Analysis of the velocity curves
of the emission lines gives a mean period of

(90.00 £ 0.5) min. This is the first precise de-
termination of the orbital period of the system,
allowing a definitive choice between the two
possible periods suggested from ROSAT X-ray
observations (90 and 103 min) (Mittaz et al.
1992).
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