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Foreground contamination of the spiral
arm S3 in the M33 galaxy

P. Kunchev

The examination of the foreground contamination in the nearby galaxies gi-
ves the necessary information for the separation of the member stars. The con-
tamination by the galactic foreground makes (especially in M33) the calibra-
tion of bright stars very difficult.

Itis well known that the U plates provide an extremely useful discriminant
against the foreground contamination. It was just the U plates that allowed
Kunchev and Nikolov (1984) to count about 8300 stars down to U=
=920,3 in M 33. The aim of this paper is to separate the foreground stars in three
fields of the S3 spiral arm in M33 on the basis of UBV photometry. In this way
the studying of the properties and distribution of the luminous member stars
would be facilitated.

M33 plates with good quality were taken in the UBV system by the 2 m
Ritchey-Chretien telescope of the Bulgarian Academy of Sciences. The obser-
vational material enabled us to carry out UBV photometry of more than 200
stars in three fields in the southern region of the spiral armS3 (Ivanov and
Kunchev, 1985). These were the associations BO110, OB112 and an area
(NA) north of them in which independent associations were absent (Kun -
chev et al., 1986). The stars were measured many times. The methods of
measurement were described in the work of ITvanov (1985). A compari-
son of the individual values shows that the V and B magnitudes are accurate
within +0m. 1 and the U magnitudes within -40m.15.

Figure 1 a, b shows the colour-magnitude and the colour-colour diagrams
for the measured stars in the three fields. The Main Sequence stars and the red
supergiants were dicussed in the work of K unche vetal. (1986). In the pre-
sent paper we will focus our attention in detail on the stars with colours bet-
ween (B-V)=1,0 and 2,0 and (U-B)=>0. These stars are in the limits delineated
e R e

The area taken by our three fields is relatively small as compared to the
whole face of M33. At the same time, as it is well known, the foreground con-
tamination of M33 by the galactic K and M dwarfs is strong. It would be use-
ful to compare the contamination in these three fields with that of the area
SA 45. The latter is located in the nearest proximity to M33 but still out-
side its borders. An examination of the colour-magnitude diagram for SA 45
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(Sandage, Katem, 1977)

within the 0,056 square degrees area shows

that 112 stars between V=17mand V=20m.2 in the colour range 0,8<<(B-V)<<
<2,0 exist in SA 45. The whole area of the three of our fields is ~0,008 square
degrees. Having in mind the correlation of the areas, we expect 16 foreground
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Fig. 1. a — Colour-magnitude diagram
for the measured stars in OB110,
OB112 and NA. The stars with 0,8
<(B—V)><2,0 are delineated

&6 — Colour-colour diagram for the
stars in Fig. la. The lines of theintrin-
sic colours of the Main Sequence and
that of the supergiants (1a) are shown.
The stars from Table 1 are marked
by their numbers

dwarfs in these fields. At the same time,
as it is seen from Fig. 1 @, there are 31
stars in the stated photometric intervals.
The agreement is not good and that is
difficult to explain.

The colour excesses (Ep-y) (see Table 1)
for each of the three examined fields
(OBI110, OB112 and NA) are determined
inathessiworles tol e ¢ i e v tet ol
(1986). Even having in mind the values
of E(B-V), 24 stars remain in the stated
photometric intervals. The difference of 8
stars from the expected 16 foreground
dwarfs is too great to takeit for a fluctua-
tion of the foreground.

A possible explanation of this is the
mixing of the real existing F and G super-
giants which are M33 members with the
foreground stars. The errors of our photo-
metric measurement are comparatively
small. Due to that reason the possible
mixture of the member stars with the
foreground dwarfs is hardly likely for
(B-V)<<0,8 (see Fig. 1 b). In this case the
knowing of the colour (U-B) is of decisive
importance.

In Table 1 are given the photometric
data for 8 stars whose affiliation tothe fore-
ground or to M33 could be defined. With
the exception of the two first all the rest
stars from Table 1 have V>17,5. The
affiliation of a given star when accounting
for E(gy) or (B-V), is shown in the last
column of Table 1.

The star 13 (OB110) is an arbitrary
case because it is very bright and it is

Tablel
Star Field ! Ep.v) l v ’ (B-V) 1 (U-B) ' Remarks
13 OB110 0,30 16,16 0,66 0,51 Member
22a OBI112 0.25 17,17 0,82 0,22 Foreground?
5 OBI112 0,25 17,58 0,99 0,48 Foreground
40 OBl112 0,25 18,11 0,91 0,11 Foreground
69 OBI112 0,25 18,45 0,98 0,33 Foreground
1 NA 0,45 18,32 0,80 0,38 Member
17 NA 0.45 19,50 0,81 0.24 Member
27 NA 0,45 19,41 0,60 0.31 Member
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located outside the examined photometric interval for V. On the other hand,
its location on the colour-colour diagram (when accounting for E(sv)) shows
that it is a star of the spectral class F5-GO localized near the line of the super-
giants. When using (m—M),=24,3 (Madore et al., 1985) and E(gv) =
=0,30 we obtain Mya~-—9. Probably the star 13 is hypergiant.

According to Table 1, 4 out of the 8 observed objects are supergiants —
M33 members and the other 4 are foreground stars. We must note also that
accordingto Humphreys and Sandage (1980) the foreground stars
could be met rarely if V>>17,5.

The latter confirms the existence of F and G supergiants in the above-
mentioned photometric intervals. As a consequence from Fig. 16 we could claim
that practically all stars with (B-V)<<0,5 and (U-B)=0,0 are M33 members.
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3Be3Jlnl mepeiHero oHa B CIUPAJBHOM pYKabe
S3 ranaktukd M33

Il. Kuinyes

(PeswoMme)

UBV ororpa¢mueckas ¢oroverpus Gonee 200 3Be3j Mo3BONMJA BLIIENHTDH
3Be3/bl nepejiHero oHa B TpexX IJIOMIALKaX CNHPabHOro pyKasa S3 B ranak-
THKe M33. Uucsio 3THX 3Be3] B IJIOLLAJKaX MOBBIUIEHO MO CPABHEHHUIO C OXKHJae-
MBIM H3 aHa/in3a 3Be3iHoro cojepxanusa nuomaiaku SA45. Ilo-BHIHMOMY, 3TO
HECOOTBETCTBHE TPHUHHEHO He TOJIbKO BHYTPEHHUM TIOIJ/IOMIEHHEM Egy, HO H
peaabHo cymectBylomumMu F u G cBepxrurautaMu B pacCMaTpHBAeMbIX obna-
cTax M33. DTOT pesysbTar LO/DKeH YUYHTHIBATbCS NMPH KajauOpOBKE sIPKHX 3Be3]l
— 4JeHOB TaJakTHKH M33.
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