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ABSTRACT. Photoelectric U, B, V observations of the eclipsing binary V 505
Mon, performed at the observetories in Skslnaté Pleso, Budapest, Bologna and
Waterloo in the years 1972-1984 are presented. The following ephemeris has been
derived, using all these data:

g.p. prim.min. _ 5,41328.06 + 53.7675% E .

Indications of ongoing mass transfer in a semidetached binary configuration are
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presented. The possible causes of the observed short-term changes of bright-
ness are discussed.

SOTOBIEKTPYUECKAS ®OTOMETPMA 3ATMEHHOR [IEPEMEHHOR V 505 EJMHOPOIA. B pa-
G6oTe onybSauxomamn foTosaexTpudeckue U, B, V Habamaenus sarTvenHolt mepewmenmoi
V 505 Exusopora, nMoJyueHHHe Ha of6cepBaropuax Ckannare Ilreco, Bynamewr, Boxoxbs
n Barepnoo Bo Bpems 1372-1984 rr. Bce oTn HaCJADAEHMS MCIOJb30BAaHH JLJAA BHBeZe-
HUE creLywneit s¢emMepuAn:

J.D, THeMMHe - 2441328,06 + 53,7675 E .
[lpyBeneHH NpUBKAKN NepeHoca BemecTBa B NoJaypasheeHHol ABofimoil cucrewe. Ouc-
KyTMUpOBEHN NPUUMEN HAGJAKWASHHHX KODPOTKOBDEMEHHHWX MameHeHuit Cixecka.

FOTOELEKTRICKA FOTOMETRIA ZAKRYTOVEJ DVOJHVIEZDY V 505 MON. V préci su
publikované fotoelektrické U, B, V pozorovania zékrytove]j dvojhviezdy V 505 Mon,
zfskané v rokoch 1972-1984 na observatdridch Skalnaté Pleso, Budapedt, Bologna
a Waterloo. Tieto udaje boli pouZité na odvodenie novej efemeridy:

J.p. Prim.min. . 544132806 + 53.7675% E .

Pozorované néznaky prenosu hmoty v sistave vedd k domnienke, Ze ide o polodoty-
kovi dvojhviezdu. V préci si diskutovené moZné pri&iny zistenjch krétkodobych
zmien jasnosti.

1. INTRODUCTICON

V 505 Mon (HD 48 914) is a relatively bright (V = 7.23, B-V = 0.01, U-B =
-0.43) but until recently not very extensively studied Be ster. Hoag and Smith
(1959) classified the object as B5 Ib, Turner (1976) as B5 II, Chochol (1983)
as B3 II-III. The light variations of V 505 Mon wss discovered by Wachmann
(1966). Chochol and Kulera (1981) proved, that V 505 Mon was an eclipsing bina-
ry with a period of 53.7805d. The orbital period was confirmed spectroscopical-
ly by Stagni et al. (1982). According to them, V 505 Mon is a detached system
with component masses of m, = 50 My and m, = 27 M@‘ De Gréve et al. (1983)
found, however, that the spectral components were at variance with the other
parameters in the HR diagram.

The purpose of this paper is to determine a new ephemeris of the eclipsing
binary V 505 Mon, to discuss the ssymmetries of the light curve and to search
for the periodicity and cause of short-term changes in brightness, using the
photometric material obtained at four different observatories during 1972-1984.

2. OBSERVATIONAL MATERIAL

The U, B, V photoelectric observations of V 505 Mon were performed with
the 0.6 m telescopes of the observatories: Skalnaté Pleso, the Konkoly Obser-
vatory in Budapest, the University Observatory in Bologna snd with 0.33 m te-
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lescope of the University Observatory in Waterloo. The observations have been
listed in Tab. 1, in which each entry represents the mesn of 5-10 individual
observations. The data were reduced to a standard system and are presented in
terms of the differences V 505 Mon minus HD 48 956 (V = 8.15, B-V = 0.03, U-B =
-0.23). On nights when only V observations were made, the data were reduced
from the instrumental to the standard system using a statistically determined
correction.

The prograsm HEC 21 based on Stellingwerf s (1978) phase dispersion minimi-
zation method, given at our disposal by Dr. P. Harmanec from Ondrejov Observa-
tory wes used to determine the improved value of the period. The new ephemeris
is

J.p prim.min. _ 5441328.06 + 53.7675% E . (1)
The photoelectric observations given in Table 1 are averages over 0.05 day and
plotted as a function of orbitsl phase in Fig. 1.

As can be seen from Fig. 1, the long period changes of brightness, expres-
sed by ephemeris (1) are apparently related to the eclipses of the components.
The light curve, however, does not resemble light curves of detached eclipsing
binaries, because of the presence of asymmetries. The remarkable features are
brightening after the primary minimum, the decrease of brightness before the
primary minimum and the large scatter of observations in the secondary minimum.
The light curve displays also short-term changes in brightness with an ampli-
tude of 0.15%. Consequently, a search for shorter periods has been undertaken
after the removal of the 53.7675d period. The program HEC 21 indicated two pos-
sible periods 0.757065d and 1.581002"., However, the phase plots of the residual
data with these periods are not very convincing, leaving thus doubts about the
presence of a real short period.

3. DISCUSSION

Short-term brightness variations are frequently observed in Be stars. In
some cases the period of variations was found and it is generally accepted that
variations are associated with rotational or pulsational period of the star in
question (Harmanec, 1983 g,b). The amplitude of short-term variations in V 505
Mon is one of the largest observed in Be stars (the amplitudes of the bright-
ness variations are mostly less than 0.1™). The study of physical nature of va-
riations may have a fundamental significance for understanding of Be phenome-
non. The study of the periodicity of short-term brightness variations of V 505
Mon using the presented material msy be affected by the fact, that changes may
have occured in the circumstellar envelope during the 12 years covered by obser-
vations. This could have an effect on the brightness of the object. The diffe-
rences in the spectral classification of V 505 Mon indicate that this may be
the case. It is interesting to note, that the brightening of the V magnitude
of V 505 Mon out of the eclipses is accompanied by reddening of the B-V and
blueing of the U-B indices. Itindicates type 2 long term colour variations de-
scribed by Harmanec (1983 a). In this case the object changes its photometric
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Table ' (continued)

J.D. hel Phase AV J.D. hel Phase AV A(B=-V)
2440000+ 2440000+
4662.6280 0.0183 -0.686 4701.5801 0.7427 ~0.916
.6481 0.0187 -0.680 .5912 0.7429 -0.925
.6752 0.0192 -0.678 4702.5640 0.7610 -0.945
4667.5623 0.1101 -0.930 .5758 0.7613 -0.930
.5804 0.1104 -0.922 .5862 0.7614 -0.912
.5984 0.1107 -0.915 .5932 0.7616 -0.930
L6151 0.1110 -0.913 4704.5457 0.7979 -0.932
.6429 0.1116 -0.930 5575 0.7981 -0.945
4670.6273 0.1671 -0.980 .5652 0.7983 -0.922
.6398  0.1673 -0.983 5714 0.7984 -0.947
.6606 0.1677 -0.990 5791 0.7985 -0.955
4681.5820 0.3708  =0.880 4912.8985  0.6730 -0.947 -0.012
4682.5985 0.3897 -0.865 4921.8770 0.8399 -0.881 -0.018
4689.5888 0.5197 -0.808 .9041 0.8405 -0.891 -0.014
.6096 0.5201 -0.815 4933.9042 0.0636 -0.880 +0.018
.6214 0.5203 -0.822 4998.6694 0.2682 -0.860 -0.006
4691.6039 0.5572 -0.915 5011.6152 0.5090 -0.599 +0.014
.6268 0.5576 -0.908 5026.5774 0.7872 -0.914 -0.035
4701.5641 0.7424 ~0.910 5027.5780 0.8058 -0.897 -0.041

luminosity class from dwarf to bright supergiant and back, maintaining however
its photometric spectral subclass.

The photometric light curve given in Fig. 1 challenges the model of V 505
Mon as a detached system (Stagni et al., 1982), because it shows some indica-
tions of ongoing mass transfer in a semidetached binary configuration. The
asymmetries described in previous section can be well explained by the exis-
tence of accretion disk surrounding the hot component, gaseous stream from
cooler component and hot impact region on the accretion disk. The orbital pe-
ricd is long, so the presence of the disk in a semidetached system is antici-
pated. Hy emission detected by Chochol and Kulera (1981 ) and Stagni et al.
(1982 ) may arise in the accretion disk. The observed short-term changes may
be due to orbital motion of inhomogenities in accretion disk, as was propo-
sed by Bath (1977). If this is the case, it is not necessary to expect strict
peribdicity.

The further spectroscopic study of the system is highly desirable.
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