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Summary. — VBLUW photometry of nearly 190 stars in the very young association Sco OBI, including the cluster
NGC 6231, is presented and discussed. Nearly 60 stars in this sample appear to be presumably foreground objects. Tem-
perature and surface gravity are determined with the aid of theoretical colours. Individual reddenings are also obtained.
The distance modulus (m — M), = 11.00 + 0.25 is similar to the value found by Shobbrook (1983). It appears that the
reddening is not uniformly distributed across the association (~ 2° x 1°), but that areas of low and high reddening, varying
from E(B-V); = 0.35 up to 0.67, can be distinguished. Practically all reddening is caused by dust in the local spiral arm up
to a distance of at most 700 pc from the Sun. The Sagittarius-Carina arm where Sco OBI is situated is practically transparent
over a distance of ~ 0.5 kpc. The kinematical age of ~ 10° yr determined by Braes (1967b) is considering the uncertainties
in reasonable agreement with the average evolutionary age of ~ (3.6 + 0.6).10° yr of the 12 brightest stars, using the evo-

lutionary tracks of Maeder (1981a,b). The evolutionary status of the hypergiant {* Sco (B1Ia*) is discussed.

Key words : association — open cluster — photometry — supergiant.

1. Introduction.

The very young association Sco OB1 (which contains the
open cluster NGC 6231 = C 1650-417) with a kinematical
age of ~ 10° yr (Braes, 1967b), is situated in the Sagittarius-
Carina spiral arm. (A part of the association is also called
Trumpler 24.) Braes (1967a, b) studied the stellar complex
astrometrically and photometrically (VBLUW system).
Walraven and Walraven (1960) observed nearly 60 stars
of the association in the same photometric system.

The association and its surrounding are shown on
plate 1 of Braes’ first paper and schematically sketched
in our figure 3. The association is rich:in high luminosity
OB type stars, amongst others 12 supergiants including
the hypergiants (= super-supergiants) {* Sco (Braes No.
139), one of the brightest stars in our galaxy, and HD 152424
(Braes No. 162), both with an early B type spectrum and
with a luminosity class Ia*. The NE contains the HII
region IC 4628 and a possible supernova remnant close
to the star HDE 322417 (Braes No. 314) (Braes and Hove-
nier, 1966).

A large amount of literature has appeared on this star
group, most of which deals with photometric problems
of which the different aspects will be compared with the
results discussed here. This paper describes new VBLUW
photometry of in total 189 stars of which 102 are in common
with Braes. The visual brightness ranges from 4.8 (= {* Sco)
up to 11.8. Nearly 60 of them are probably non-members.

Send offprint requests to : A. M. van Genderen.

The aim was to find temperatures and gravities with the
aid of a theoretical two-colour diagram, individual
reddenings, the distribution of the reddening across the
whole association and the distance modulus. The evolu-
tionary status of {! Sco is discussed and the evolutionary
age of the association is determined.

2. The observations and reductions.

The observations were made with the VBLUW photometer
of Walraven, attached to the 90-cm lightcollector of the
former Leiden Southern Station at the SAAO annex in
South Africa in 1976 and 1977. A description of the photo-
meter and the photometric system has been given by
Walraven and Walraven (1960), Rijf ez al. (1969) and Lub
and Pel (1977).

Nearly 190 stars were measured relative to the sub-
standard HD 151515 (Br. No. 92) and to a number of
standard stars. More than 110 stars were measured twice.
Integration times of 1-2 min and a diaphragm aperture
of 23" were employed. Corrections for differential extinction
were applied. The standard deviations of the brightness
and colours of the substandard, which was measured
frequently, amount to + 0.004 in log intensity scale.
Those for the other stars were determined with the aid
of the stars measured twice and amount to on the average
+ 0.004 in V, + 0.002 in V-B, + 0.004 in B-U, + 0.010
in U-W and =+ 0.003 in B-L. For the brightest stars they
will be smaller, for the fainter ones somewhat higher. As
in the normal practice, brightness and colours in the
VBLUW system are expressed in terms of the log of the
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intensity. The brightness V' of the VBLUW system can
be transformed into the V of the UBV system (with
subscript J) with the aid of the formula

V, = 6879 — 2.5[V +0.068(V-B)]

(Pel, 1983). V-B of the VBLUW system can be transformed
into (B-V), with the relation given by Thé et al. (1980).
This transformation is best applicable to unreddened
stars.

The stability of the VBLUW system was checked by
plotting the photometric parameters of stars in common
with Walraven and Walraven (1960) (hereafter called WW)
and Braes (1967b) against each other. For that purpose
those of WW (observations made between 1958-1960) and
Braes(observations made in August 1963) were transformed
into the 70/78 photometric system by using transformation
formulae provided by Lub and Pel (1977). It appeared
that for V and V-B our results and those of WW showed
only slight differences, in contrast with the differences with
Braes. The reason is perhaps the fact that the observers
of Braes’ photometry used always two standard stars
only and that they were not aware of the high extinction
(twice as high as normal) caused by the vulcanic eruptions
of Mt. Agung on the island of Bali. Therefore we did not
use them for the averages in our table L

The colour indices B-U, U-W and B-L of Braes showed
some systematic differences with ours. The spread around
the mean relation amounts to at most + 0.01 in B-U and
B-L, which is quite satisfactory. For U-W the maximum
scatter stays usually below 0.03, but for a number of
individual cases the deviations amounts to 0.1 or more.
The cause is that the stars are very faint in the passband W
(Aegr ~ 3250 A). Transformation formulae were derived
in order to transform these colour indices into the 70/78
system. The colour indices B-L, B-U and U-W of WW
were not used, because they did not give them explicitly.
Only the reddening independent indices are tabulated
while the precise transformations are not known.

Table I lists all photometric parameters. A colon means
that the accuracy cannot be guaranteed below + 0.010.
The column « Remarks » gives spectral types if known.
« NM » stands for « presumably a non-member », « SB »
stand for spectroscopic binary. References or extra remarks
are indicated by small numbers ranging from 1-17 and
are listed at the end of the table.

The average difference between our values for V; and
(B-V); and those of other authors giving photoelectric
UBV photometry for stars in common (results of this
work minus those of others), are listed in table II together
with standard deviations. The last column lists stars not
used for this comparison because they are less reliable
(wrong identifications; photometric errors; variability)
and identified with their Braes numbers. Our values for
V, agree very well with those of Bok et al. (27 stars in
common), Garrison and Schild (15 stars in common)
and Klare and Neckel (24 stars in common), while our
values for (B-V), are 0.02 mag too blue.

3. The determination of the reddening, 7., and log g.

Figure 1 shows the position of the members of Sco OBl
(including those of NGC 6231) in the V-B/B-U diagram,
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uncorrected for reddening. Thus all possible non-members
(nearly 60) are omitted. The criteria for the membership
are based on a proper motion study (Braes, 1967a) and on
photometric and reddening considerations (Braes, 1967b ;
Crawford et al, 1971 and this paper, see later). The main
sequence (Lub, 1982) and the reddening line (long arrow)
are indicated. Supergiants (Ia, b and II) and hypergiants
(Ia*) are indicated by plus signs. Crawford et al. (1971)
suggested that the stars Br. 314, 668 and 688 are non-
members, but in our view this may still be questionable.
Therefore we have plotted them also in figure 1. Br. 180,
a B2 II-III star, is suspected to be also a non-member
by them, because the distance is ~ 1 kpc (based on the
B/M,,  calibration). On the contrary the distance found
by Klare and Neckel (1977) suggests membership
(r ~ 1.3 kpc). The age, estimated with the aid of theoretical
evolutionary tracks however, appears to be ~ 3 times as
old as that for the association (see Sect. 5) even if Klare
and Neckel's distance is employed, thus confirming the
suspicion that it is no member of the association. Br. 314
(a possible member, see note no. 15 at the bottom of
table I is situated in a dusty area close to a possible super-
nova remnant (Braes and Hovenier, 1966). It has suffered
a large amount of reddening (E(B-V); = 1.23) which may
be of local origin.

The systematic effect of the foreground reddening on
the main sequence stars as well as the effect of the differen-
tial reddening is obvious. A small part of the spread is
caused by gravity effects. Because the knowledge of
individual gravities can improve the individual reddenings,
they will be determined at first, together with the tem-
peratures.

These physical parameters were determined with the
aid of a theoretical extinction independent two-colour
diagram [B-L]/[B-U]. For the 70/78 photometric system
[B-L]=(B-L)—0.43(V-B) and [B-U]=(B-U)—0.67(V-B).
(These indices were for the first time defined and used
by Walraven and Walraven, 1960). This diagram is
constructed with the aid of theoretical colours computed
by Pel and Lub (1983) and based on model atmospheres
of Kurucz (1979) for solar abundances. For most of the
stars values for T, and logg could be read off. The
estimated errors in T are + 2000 K for T, > 25000 K
and decrease to + 200 K near T ~ 10000 K. The
temperatures appear to be in good accordance with the
spectral types, if known. The estimated errors in logg
amount to + 0.5 for T, > 25000 K (in table I these
log g values are followed by a colon) and decrease to
+ 0.1 near T ~ 10000 K. All estimated errors include
systematic errors in the grid of theoretical colours. If the
lines of constant T, and log g come too close to each
other, or if the models appear to be not yet perfect, no
meaningful values for T, and logg could be derived.
These effects become particular relevant in the region of
low gravities (logg < 3). The problem with the nor-
malization of these models was also noticed in the VBLUW
photometric studies of the open clusters NGC 2516 and
NGC 4755 (Verschoor and van Genderen, 1983 and
de Waard et al., 1984, respectively). Therefore we adopted
for the supergiants logg = 3 or 3.5, in order to get yet
reliable reddening determinations. These adopted values
for logg as well as those for the temperatures are in
table I followed by a question mark. For Br. 139=(" Sco
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we adopted logg = 2.1, which was derived from the
radius and mass given by Burki er al. (1982). The T
is taken from Humphreys (1978).

If stars fall outside the grid of theoretical colours,
because of peculiar colours or because of the incompleteness
of the grid, especially at Ty < 9000 K, no values for T
and log g could be determined as well.

In order to find individual reddenings, all stars were
shifted along the reddening path onto the appropriate
log g line in the theoretical V-B/B-U and V-B/B-L dia-
grams. In the former diagram the gravity lines for log g > 3.5
practically coincide with the empirical main sequence
(shown in Fig 1) even up to very high temperatures.
Therefore stars of which no log g value could be determined,
were shifted onto the main sequence. Consequently in case
of peculiar colours the reddenings so derived are less
reliable.

The reddenings E(V-B) found with the aid of the two
two-colour diagrams generally agree very well with each
other. Usually the differences are smaller than 0.005. The
averages are given in table I. To transform these reddenings
into E(B-V), (also listed in table I), we multiplied E(V-B)
by a factor 2.57, which is valid for OB type stars and by
a factor 2.50 for stars with temperatures near 9000 K
(Lub, 1980; Pel, 1981). The estimated errors in E(B-V);,
are + 0.02 mag. The average difference in the reddenings
for stars in common with other authors (those of this
paper minus those of others) are given in table II with
the standard deviations. The reddenings E(b-y) of Crawford
et al. and Shobbrook are transformed into E(B-V); by
means of the relation E(b-y) = 0.74 E(B-V), (Maitzen
and Hensberge, 1981). The agreement is excellent, only
Garrison and Schild (15 stars in common) appear to
have lower reddenings by 0.03 mag,

4. The distance modulus and the HR diagram.

The distance modulus of Sco OBl and NGC 6231 can
now be determined by correcting each star in the V/V-B
diagram for the reddening. V is corrected into V, with
the aid of the expression 4, = 3.43 E(V-B) (Pel, 1981).

Fitting the main sequence of Thé ez al. (1980) to the
observations, especially those in the lower part of the
diagram V ,/(V-B), (Fig. 2) revealed the distance modulus :

— 4.40 + 0.10 (log intensity scale)

(m-M)o { 11.00 + 0.25 (mag scale)

This corresponds with a distance of 1585 + 200 pc.
NGC 6231 has the same distance as the rest of Sco OB1.
Our modulus is low compared to the following ones :
Seggewiss (1968) : 11.24, Bok et al. (1966) : 11.3, Feinstein
and Ferrer (1968) : 11.4, Crawford et al (1971) : 11.5
(based on an old B/M,, calibration) and Gamson and
Schild (1979) : 11.6, but is equial to the most recent one of
Shobbrook (1983) : 11.0 (based on a revised p/M,,, cali-
bration and applying 26 previously unobserved faint
members of NGC 6231). An even lower value has been
obtained by Mermilliod (1981a) viz. 10.7. One can see in
his figure 24 that the empirical isochronous curve forms
the lower boundary of the main sequence band, instead
of a mean curve like in our figure 2. According to Mer-
milliod (1981b) it cannot yet be proven that the ZAMS
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is strictly unevolved at M,, = —2 (that is near ¥V, ~ —0.9).
Thus we may conclude that the distance may be perhaps
even slightly smaller than the one found by us and
Shobbrook.

The evolutionary effect of the stars in the upper part of
figure 2 is obvious. Super- and hypergiants are indicated
with plus signs.

S. The age of Sco OB1 and the evolutionary status of the
hypergiant {* Sco.

The evolutionary age of Sco OBI is determined with the
aid of the brightest stars. Three supergiants (I, II) with
known temperatures, 9 O and Of stars and one WN 7
star were plotted in the theoretical HR diagram and
ages were determined with the aid of the evolutionary
tracks for stars with 60, 30 and 15 My with massloss
case B (Maeder, 1981a, b). The 9 other supergiants were
not used because it is difficult to obtain reliable tem-
peratures for reasons explained in section 3. The tem-
peratures for these stars are listed in table I (with a question
mark) and are only rough values based on their spectral
types. Since the ages are very sensitive to the temperatures,
we could not use them. Table IV summarizes some phy-
sical parameters like luminosities, masses and ages. We
included also Br. 180 a B2 II-III star, which is likely a
non-member according to its much higher evolutionary
age. This is in accordance with the shorter distance based
on the B/M,, calibration by Crawford et al. (r ~ 1 kpc).

The average age turns out to be 3.6 + 0.6 x 10° yr,
which is considering the uncertainties consistent with the
kinematical age of ~ 10° yr determined by Braes. A part
of the standard deviation must be caused by errors in
the temperatures. It appears that the three stars belonging
to NGC 6231 have the same ages as the other ones of
the association. According to Mermilliod (1981a, b)
NGC 6231 belongs together with NGC 2264 and the
Orion cluster to the youngest clusters known.

The only Wolf-Rayet star listed in table IV, Br. 114
(= HR 6249 = HD 151932 = WR 78 in the catalogue of
van der Hucht ez al. (1981)), a WN 7 star, fits the evolution-
ary track of a star with an initial mass of ~ 60 My of
Maeder (1981a, 1983). Its age should then be ~ 4.5 x 10® yr
if mass loss case B is adopted. The star has then already
been in the yellow supergiant stage. This age may be too
high in view of the other ages. If the mass loss rate is
2.5 times higher (Maeder, 1983) then, by the time the
star becomes a WN star, the age is ~ 3.9 x 108 yr. There
are however more scenarios possible, which can lead a
massive star into the Wolf-Rayet stage (Maeder, 1982).
For example, according to the computations of Noels
et al. (1980) and Noels and Gabriel (1981) stars with
initial masses of 40-60 M, and mass loss rates of
~ 7 x 107® Mo /yr can expose CN processed material
at the surface at the end of the main sequence lifetime
within ~ 4 x 108 yr. This is thus also compatible with
the mean age of the association.

For the hypergiant {' Sco (= Br. 139) we assumed
that it is in the core He burning stage also and on its
way to become a- Wolf-Rayet star. The ages for the two
possible directions of evolution (to the red-supergiant
stage or to the Wolf-Rayet stage) are : 4.2 and 4.3 x 10° yr,
respectively (Maeder, 1981a). The chance to observe a
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star in the second stage is 10 times larger in view of the
much slower evolution. Thus from a statistical point of
view it is more likely that the star is now for the second
time a blue supergiant. The present mass of {* Sco should
then be ~ 30 My and the initial mass ~ 60 M.

The position of ¢! Sco in the HR diagram is right on
the spot of P Cygni for which the same scenario is proposed
(Lamers et al., 1983). Burki ez al. (1982) have suggested a
different scenario in which (! Sco is still on the main
sequence and vibrationally unstable in view of the varia-
tions of the radial velocity and the brightness. At present
the mass should be ~ 65 M, . This differs appreciably from
the mass based on our photometry. The main reason is the
revised distance of section 4 making the A, ~ 0.8 mag
fainter. With Burki ez al’s My, and mass, the age of {* Sco
should be ~ 3 x 10° yr, which is still within the standard
deviation of the average age found above. One could argue
that the second possible reason to choose for the scenario
proposed by us is the fact that the position of {* Sco in the
HR diagram is far out of the main sequence band (for all
mass loss cases) by ~ 0.14 in log T, Thus to lie just
within the main sequence band, the temperature should be
~ 26000 K (instead of 19000 K), which is impossible for a
star with a B1Ia™ spectral type. However, there is an in-
creasing number of observational and theoretical argu-
ments supporting the idea that the top of the main sequence
is in fact much wider than predicted by current models.
Various causes of main sequence widening exists (over-
shooting of the convective core, mass loss etc.) see for
example Stothers and Chin (1977), Bressan et al. (1981).
Bertelli et al’s (1984) analysis even support the view that
main sequence stars should comprise spectral types up to
AO0. It is therefore difficult to decide which of the two
scenarios is correct.

6. The new non-members.

V, is transformed into V;_ and with the aid of the distance
modulus into M, , which is listed in table I. (V-B), is
transformed into (B-V'),, with the aid of the relation given
by Thé et al. (1980) and with E(B-V),, (B-V), is found and
also listed in table L. ,

Figure 2 was used to identify new possible non-members,
which were still present in our sample. Fifteen stars more
are suspected to be non-members, bringing the total num-
ber in our sample close to 60. Their distance moduli
(bracketed in table I in the column « Remarks ») could be
derived by measuring in figure 2 their vertical distance to
the main sequence. It must be emphasized that with this
method some evolved background stars could be also
present among these new possible non-members. Their
distances will then be underestimated and should then be
> 1.6 kpc. However we suppose that their number will be
small. All the other non-members are largely identified by
means of the HB photometry of Crawford et al. (1971) and
the proper motion study of Braes (1967a). They will be used
in the next section for the study of the dust distribution in
the direction of Sco OBI.

7. The average reddening and the distribution of the red-
dening.

In figure 3 we outlined the distribution of the reddening
across the whole area of Sco OBI. The figure is actually
a part of Braes’ figure 4, in which the proper motion of
O-B5 stars (identified by his numbers) outside the main
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body of Sco OBI are indicated by vectors. (Thus not all
stars are present on this map such like the non-members).
The position of the galactic equator is sketched (at the left).
It appears that one can clearly distinguish areas of different
average reddening, in which the absorbing material is
generally rather homogeneously distributed. These areas
are in figure 3 outlined by curves and numbered I to V,
while area IV (outside the main body of Sco OB1) is dif-
ferentiated in a western and an eastern part IVW and
IVE, respectively). In table I each E(B-V'), value is followed
by one of these numbers indicating in which area the star is
situated. Area II covers largely NGC 6231 : the southern
part contains three stars with high reddenings and are
therefore included in area V, where the highest reddenings
occur. Table III tabulates the average reddenings and the
standard deviation for the members lying in the six areas.
The total number of stars used range from 13 to 32. A few
stars are excluded because they appeared to have much
higher reddenings than the averages (last column in ta-
ble III), perhaps caused by local concentrations of dust.
They are marked by open squares in figure 3.

Area 1 shows the lowest average reddening of 0.35 mag
and area V the highest one, with individual values ranging
from 0.55 up to 0.80. The average of all reddenings listed
in table III is of the same order as found by other authors.

With the aid of the non-members it can be easily demons-
trated that the reddening in those six areas is mainly
caused by foreground dust complexes in the local spiral
arm. That the overall reddening is mainly a foreground
effect has already been shown by Seggewiss (1968) and
Schild et al. (1971). From the nearly 60 non-members in
our sample, distances were derived by means of the distance
moduli as listed in table I. Four non-members were added,
which were not present in our sample viz. one of Bok e al.
(Br. 793) and three of Braes (Br. 128, 279 and 731). Figure 4
shows for five areas a plot of E(B-V'), against the distance r
(in kpc). No non-members in area Il are known. The average
reddening for the members are indicated with a black
square, while the error bar represents the standard devia-
tion. It is evident that presumably all reddening originates
in the local dust arm, which extends in the direction of
Sco OBI up to a distance of at most 700 pc from the Sun.
The average extinction Al,J varies from 1.4 mag kpc ™! for
area I up to 2.8 magkpc™* for area V, which agrees roughly
with Neckel and Klare’s (1980) dust distribution close
around the Sun in the direction / ~ 343°.

Figure 5 shows the spiral arms in the solar neigh-
bourhood traced by a large number of young star clusters
(Fenkart and Binggeli, 1979 ; see also Seggewiss, 1968 and
Lynga, 1980). Sco OBI (including NGC 6231) is marked
by a cross. The young clusters NGC 6242 and 6268 close

.to Sco OBI1 (see plate 1 of Braes, 1967a) have suffered

roughly the same reddening (see table 2 of Becker and
Fenkart, 1971). Since Sco OB is situated at the other side
of the Sagittarius-Carina spiral arm, we must conclude that
in this particular direction this arm is virtually transparent
over a distance of ~ 0.5 kpc. Thus apparently the hole
in the Sagittarius-Carina arm is at least 3° wide in galactic
longitude. Neckel and Klare (1980) studied the reddening
distribution in the galactic plane up to 3 kpc around the
Sun. According to their figure 9, the light way should pass
through the dense dust cloud « G » (situated in the Sagit-
tarius-Carina arm). Either the resolution of their study is
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in that particular direction (/ = 343°-346°, b = 1°-2°) not for suggesting the program and Dr. J. Lub for providing
small enough to detect this dust free pass way, or the dust us with several particulars of the VBLUW system before
cloud extends only for at most 1° above the galactic plane. publication. A part of the reduction has been done auto-
matically by a computer program written by Dr. J. Tin-
bergen and Mr. J. J. Schafgans. We should also like to
Acknowledgements. thank the referee Dr. Th. Neckel and Dr. J. Lub for their
We are grateful to Prof. Dr. A. Blaauw and Dr. J. Lub valuable comments.
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N° 3

TABLE 1. — Observations of the stars in Sco OBI (including NGC 6231) in the VBLUW system (log int. scale) and in the UBV system
(mag scale with subscript J), their reddenings and some physical parameters.

HD/HDE Br V V-B  B-U U-W B-L E(V-B) Y, (B-V)J E(B-V)'J Area T £t logg My Remarks

BD No e e J

[ .

151515 92 - .126 .69 .883 .@29 .@18 .175 7.18 £.14 B.45 IV W -5.38 O7I1IF2

151564 95 - .462: .@53 .@28 .#25 .822 .156 B.82: £.18 £.48 IV V 28888 4.2: -4.39: BE.5V'Z

151894 183 .638 .§32 -.923 .628 .896 .136 5.28 .94 9.35 I 37888 -6.88 08F(P),EM®
151895 194 - .812 .B65 .#33 .938 .928 .165 B.98 £.13 £.42 IV W 30988 4.5: -3.49

151999 198 - .915 .218 .348 .285 .281 .#38 9.13 @.52 £.88 IV W NM3(4.68)

151919 199 -1.855 .962 .174 .g67 .@74 .138 9.51 4.13 £.33 1 17368 4.8 -2.58

151911 118 - .877 .876 .Y21 .@44 .864 .156 9.86 B.16 £.48 I 21388 4.3 NMé(9. 500
151912 111 -1.944 .@98 .493 .167 .166 .#99 9.47 #.24 £.25 IV W 9688 3.6 NMY(6.78)

151939 112 -1.343 .#52 .268 .186 .897 .999 14.23 .11 8.25 I 13409 4.9 -1.68

151931 113 -1.182 .#29 .358 .185 .132 .53 9.83 9.86 £.14 I 11208 4.3 NM3(7.93)

151932 114 .146 .129 .@33 .843 .944 .234 6.49 £.29 9.68 V 490089 -6.49 wN7¥EMé

151946 115 - .631 .#35 .43% .116 .196 .0@88 B8.45 B.89 9.88 IV W 9088 4.5 NM3(6.95)

151965 117 .197 -.947 .128 .@33 .943 .988 6.48 -£.19 9.88 IV VW 16188 4.3 NM3(5.93)

151986 119 -1.#88 .33 .132 .837 .857 .184 9.59 £.86 0.27 I 18788 4.2 -2.38

152883 120 - .873 .163 .859 .878 .B48 '.253 7.83 £.39 @.65 V 260987 3.87 -6.12 BaIA'

1520642 121 - .532 .55 .@22 .826 .19 .155 8.28 @.11 @.48 I 29088 4.9: -4.12 Bo.5111',BE.51v2
152868 122 -1.894 .31 .946 .924 .g23 .122 9.61 @.84 9.31 1 25000 4.1 -2.41 B2IV,EMP

152876 123 - .655 .#96 .@41 .g38 .#33 .198 B8.5¢ ©.21 £.51 II1 39888 4.9: -4.18 BoIIl’

152096 124 -1.818 .831 .864 .822 .#37 .117 9.42 .95 £.38 1 23888 4.4 -2.57

152¢47 125 - .176 .173 .967 .873 .@52 .263 7.29 9.42 9.68 V 268287 3.87 -5.95 BgIA',09.518/2
152182 127 - .994 .#36 .826 .@14 .#19 .141 9.13 £.85 £.36 I 27588 4.3: -3.96 B1III'2

152198 129 - .583 .@65 .828 .811 .#21 .166 8.32 .13 .43 IV E 32089 4.3: -4.19

152199 139 - .785 .188 .938 .@47: .934 .284 8.63 .22 £.52 I11 32808 A.2: -4.89

152200 131 - .622 .858 .#19 .@31 .18 .168 8.42 .11 @.41 I1 30098 4.8: -3.93 09.5V(N)isBY
152217 133 - .645 .968 .@33 .@55 .926 .168 8.48 @.14 B.43 IV E 29898 4.2: -3.94 BoIII' BoIvi?
152218 134 - .384 .878 .B28 .BAS .24 .183 7.63 9.16 @.47 II1 34988 4.4: -4.92 09.51v,091v3sp!
152219 135 - .315 .871 .@28 .35 .823 .173 7.65 0.14 @.44 11 32088 4.2: -4.82 09.5Ivh,09.5111%58"
152233 136 .@84 .@56 .886 .829 .928 .158 6.66 .11 @.41 II 34888 4.7: -5.69 O6F,O06III(F)?
152234 137 .546 .#91 .#26 .@51 .#26 .188: 5.5¢ #.19 F.46: II 3.97 -7.83: Bo.51A)BoIABR SB!
152235 138 .193 .224 .114 .187 .876 .389 6.36 ©.54 8.79 V 240887 3.87 -7.25 B8.SIALEMF
152236 139  .B34 .215 .983 .18¢ .864 .278 4.76 B.52 .69 V 1980018 2.1% -8.52 ¥¥sce.s11a+,EMé
152245 149 - .615 .048 .995 .£19 .999 .142 8.41 @.86 £.36 IV W 38088 4.9: -3.78 BAIII',09.5v/2
152246 141 - .188 .69 .85 .033 .816 .174 7.34 .14 #.45 IV E 35888: 4.5: -5.15 09:111:',09111'%
152247 142 - .132 .#87 .921 .@42 .826 .192 7.19 @.18 @.49 II1l 34999 4.5: -5.43 09.5I1:!

152248 143 .2963 .867:-.881: .829: .£19: .172: 6.13: §.13: 9.44: II 37989: -6.32: 0BFLO7IB(F x+0kKF) ;% 0gF % ,EMése
152249 144 .158 .@87 .#18 .@38 .825 .186 6.49 .19 @.48 II 278087 3.57 -6.49 09.51A,091ABP%0918%
152268 146 - .588 .956 .@25 .@34 .828 .156 8.14 @.11 g.48 1 29908 4.9: -4.18 BoIIl',BE.SIIIZ
152269 147 - .663 .#52 .165 .@61 .#71 .119 8.53 @.11 #.31 111 17508 4.2 NME(8. 48)

152279 148  .@862 .183 .955 .#26 .#66 .185 6.71 @.24 £.48 11 218897 3.5? -5.87 wWc73811+w!wc7+088EM® sBY
152291 149 - .741 .976 -.987 .828 .15 .185 8.72 @.16 B.48 IV W -3.86 BEIII:PN(EN,EM
152292 158 - .677 .954 .947 .#19 .93 .148 8.56 £.18 £.38 1 26988 4.1: -3.69 BI1IVN'Z

152314 152 - .482 .987 .@28 .g43 .g28 .199 7.87 @.19 8.49 1I 3399 4.4: -4.75 09.51114,08.51112
152333 153 - .521 .98 .@43 .854 .935 .281 8.16 @.22 §.52 II1 31888 4.1: -4.56 BEIVN'Z

152385 156 - .894 .@69 .877 .@16: .946 .158 9.18 @.15 @g.41 IV E 24898 4.3 -3.25

152485 157 - .153: .862 .088 .32 .914 .162 7.25: §.13 @.42 Iv W 32080 4.¢: -5.14 BgIB!,09.518/%
152487 159 - .798 .189 .436 .156: .214 .925 8.84 @.27 @.86 IV E 8388 4.3 NM3(5.73)

152488 168 .411 .79 .g98 .24 .23 .184 5.84 .16 B.47 IV E 37588 5.8: -6.71 O7F,EM®

152424 162  .199 .177 .@77 .859 .#58 .267 6.35 .43 £.69 V 269987 3.87 -6.93 BolA+! ,BaIAP'?
152436 163 - .994 .999 .198 .@73 .@78 .168 9.12 .29 Q.41 Iv w 16888 3.7 NMé(8.89)

152437 164 - .918 .@47 .442 .134 .157 @54 9.17 8.11 @.14 V 9888 4.8 NM3(6.93)

152457 165 -1.981 .#67 .131 .42 .857 .147 9.57 @.14 .38 IV E 20000 4.5 -2.68

152458 166 -1.253 .68 .874 .045 .942 158 18.88 ©9.15 B.41 IV E 24588 4.3 -2.35

152459 167 - .691 .@#82 .254 .996 .B7¢ .138 8.59 .18 @.33 V 13588 2.9 NMY(7.28)

152498 168 - .365 .83 .467 .161 .216 .#35 7.78 @.21 .99 IVE 9888 4.4 nM3ca.98)

152553 179 - .744 .38 .946 .P23 .#28 .129 8.73 £.85 9.33 1 25008 4.2 -3.36

152559 171 - .645 .@54 .817 .@47 .823 .154 B8.48 @.11 9.48 I 31888 4.7: -3.84 BA.5V/?

152564 172 - .585 .g51 .@38 .927 .#22 .15¢ 8.33 @.19 £.39 IV E 27588 4.1: -3.96 B1IVN'?

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?1984A%26AS...58..537V&amp;db_key=AST

rTI982A&AS. .58 537V

N° 3 VBLUW PHOTOMETRY OF Sco OB1 AND NGC 6231. THE HYPERGIANT ¢! Sco 543
TABLE 1 (continued).

HD/HDE Br v V-B B-U U-W B-L E(V-B) VJ (B-V)J E(B-V)J Area T £f logg Mv Remarks

BD No e J
152598 173 - .627 .968 -.983 .#35 .@11 .166 B8.44 ©.12 P.43 IV E 35899 4.8: -3.98 O07vi3
152591 174 - ,615 .53 .#36 .#32 .g24 .15¢ 8.41 .11 9.39 1 27508 4.1: -3.88 B@.5IV/2
152622 177 - .518 .877 .821 .48 .824 .18 8.14 B.16 ©.46 IV E 33g88 3.9: -4.38 BoIIl:N',09.5v'%
152623 178  .954 .g44 -.997 .926 .913 .148 6.74 .98 0£.38 I 35889 4.7: -5.51 osv!
152667 179 .254 .128 .927 .957 .@39 .217 6.22 #.28 9.56 IV E 260007 3.57 -6.63 BEIATP‘.EH‘.BLSIA"
152685 188 - .249 .@8¢ .89 .856 .844 .178 7.49 .18 g.44 IV E 23998 3.8 -3.96 NM'Y(19.8) ,s21z-Trr'Y
152755 184 - .476 .@12 .176 .841 .878 .978 8.87 ©.81 0.18 IV E 15608 4.3 NM3(7.89)
153677 213 - .523 .@43 .166 .965 .964 .188 8.18 £.89 .28 IV E 17088 3.8 NM3(7.93)
322247 257 -1.368 .P88 .492 .135: .136 .12¢ 1#.26 #.21 £.31 IVW 119088 3.8 NM¥(8.85)
322252 258 -1.7¢6 .185 .481: .112: .198 .112 11.13 8.26 #.29 IV W 979@: 4.2: NM3(8.38)
322256 261 -1.368 .119 .428: .140: .227 .142 18.28 ©.29 £.36 IV W 9498: 4.4: NMY(7.55)
322257 262 -1.45¢ .118 .494 158 .219 .119 18.48 £.29 .38 IV VW 94998 4.3 NM3(7.55)
322258 263 -1.468 .218 .487 .283: .243 .117 12.51 9.54 £.29 IVW 75908 4.9 NMT(6.43)
322266 268 -1.434 .971 .274 #2379 .198 .12¢ 19.45 @.16 #.31 IV W 13608 4.1 -1.57
322267 269 -1.498 .999 .187 .95¢ .#93 .167 1£.61 9.23 £.43 IV VW 189098 4.3 NMé(10.85)
322268 278 -1.669 .155 .429: .117: .182 .183 11.#2 8.38 .47 IV W 11499 4.3 NMY(8.18)
322269 271 -1.535 .988 .166 .947: .9877 .161 18.79 ©.19 F.41 IV W 18808 4.1 -1.65
322278 272 -1.394 .986 .168 .@53: .#79 .159 18.35 9.19 F.41 IV VW 19998 4.2 -2.99
322272 274 -1.448 .232 .315 .196: .223 .92@:19.46 9.58 £.85: I nM3(5.63)
322273 275 -1.878 .187 .466 .165 .214 .115 9.54 £.26 £.29 1 9888 4.5 NM36.73)
322274 276 -1.#52 .968 .168 .P53 .964 .132 9.5 9.13 @.34 I 17888 3.8 -2.62
322275 277 -1.158 .§24 .@39 .999 .24, .114 9.77 9.83 £.29 I 25008 4.3 -2.19
322276 278 -1.426 .971 .#83 .@14: .95 .159 19.43 8.15 g.41 1 24899 4.3 -1.92
322278 280 -1.878 .921 .#19 -.985 .#13 .116 9.55 9.92 £.3¢ 1 27588 4.2: -2.44
322288 282 -1.126: .945 .429 .183: .14% .g68 9.69: £.18 #.15 I 12189 3.8 nM37.55)
322282 284 - .854: .993 .#17 .936 .$32 .197 9.98: £.21 £.51 IVW 37888 -3.68 EM¢
322283 285 -1.3086 .237 .316 .173 .256 .99 1#.19 4.59 £.88 IV W NM3(5.85)
322294 296 -1.255 .@46 .139 .928: .#68 .116 198.81 ©£.89 .38 I 18980 4. NMé(10.85)
322295 297 -1.549: .979 .245 .974: .#96 .135 18.72: #.18 .35 I 14688 3.9 -1.44
322299 399 -1.699 .16 .485 .119: .182 .113 11.11 #.25 @.28 I 9889 3. nMds.385)
322392 303 -1.437 .166 .513 .995: .23 .165 19.44 9.48 £.41 1 9888 4. NM¥(7.13)
322386 387 -1.382 .388 .467: .219: .427 .08% 18.27 9.92 £.08 1 NM3(2.881)
322309 316 -1.437 .978 .983 .33 .948 .166 19.46 9.17 £.43 IV W 24899 4.2 -1.96
322488 311 -1.624 .@876 .168 .956 .#72 .149 19.93 @£.16 £.38 IV W 18508 4.8 ~-1.32
322417 314 -1.311 .366 .188 .159 .116 .48¢:19.89 £.98 1.23: IV E -4.97 05.5'&NM‘€NEAR.SNR“
322422 317 -1.155 .985 .196 .099 .g42 .165 9.75 £.19 £.42 IV E BE.SI1I:EM'é N7
322431 321 -1.246 .955 .g61 .945: .#35 .146 9.98 .11 @.38 I 250888 4.2 -2.27
322433 323 -1.879 .952 .@45: .836 .924 .148 9.57 £.18 .38 I 25800: 3.8: -2.68
322447 33 - .813 .954 .966 .P48 .#29 .146 8.98 @.11 £.38 1 23809: 3.6: -3.35 BOIII;PNEEM®
322450 333 -1.250 .855 .@74 .P18: .g41 .143 19.88 8.11 £.37 1 23588 4.2 -2.22
322452 335 -1.133 .971 .123: .@55: .@56 .152 9.78 £.15 .39 I 20580: 3.9: NMé(19.39)
322453 336 -1.356 .95¢ .399 .086 .186 .993 18.26 ©0.11 £.24 1 124988 3.9 NM3(8.88)
322454 337 - .966: .969 .@79 .P49: .37 .161 9.28: £.14 @.41 IV E 24089 3.8 -3.87:
322456 339 -1.384 .165 .496 .235: .228 .174 18.31 .41 9.45 IV E 19208 4.3 NM¥(7.085)
326145 54 -1.605 .£38 .368 .182 .130 .955 18.89 9.96 .14 I 11898 4.2 NM¥ (8.93)
326146 541 -1.634: .221 .424: .222: .223: .992 18.93: 9.57 @.24 1 M3 (6.73)
326167 562 -1.397 .983 .11# .975 .955 .168 18.13 .18 9.43 IV W 22208 4.8 -2.29
326172 567 -1.488 .185 .488 .135: .186 .199 19.58 ©.25 9.27 IVW 9788 3.9 NM3(7.89)
326176 571 - .917 .291 .162 .153 .99 .48 9.12 .71 1.83 IV W -5.28 B11V/
326285 628 -1.272 .918 .#76 .933 .£39 .999 190.86 @.81 £.25 1 220088 4.3 -1.77
326286 629 -1.347 .978 .@88 .956 .47 .168 18.23 @.17 £.43 IV E 24589 4.2 -2.19
326288 631 -1.206 .877 .456 .137: .163 .#86 9.88 @.19 .22 IV E 19808 3.9 NMY(7.35)
326289 632 -1.481 .968 .987 .964 .P43 .157 19.57 @.14 9.49 IV E 22889 3.9 -1.75
326294 637 -1.389: .138: .394 .188: .125 .163 18.33: #.34: #.42 IV E 11588: 3.2: NM¥(7.55:)
326295 638 -1.448 .184 .164 .996 .889 .274 18.45 g.44 8.78 V 22588 3.7 -2.86
326296 639 -1.162: .#83 .869 .046 .942 .177 9.77: £.18 #.45 IV E 25508 4.8 -2.72: B2v'
326297 648 -1.443: .877 .892 .949 .951 .164 19.47: 8.17 H.42 IV E 23288 4.2 -1.92:
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TABLE 1 (continued).

N° 3

HD/HDE Br v V-B  B-U U-W B-L E(V-B) VJ (B-V)‘J E(B—V)J Area T £ logg Mv Remarks

BD No e J

326299 641 -1.576 .874 .293 .18@: .099 .125 18.81 @.17 @8.32 I 13989 3.7 -1.25

3263093 644 -1.558 .@64 .177 .978: .@82 .139 18.76 £.13 9.33 I 17388 4.3 -1.33

326395 646 -1.245 .978 .#66 .839 .43 .171 9.98 .17 @.44 111 26008 4.2 -2.47

326396 647 -1.179 .939 .#69 .P44 .938 .125 9.82 £.87 .32 1 23808 4.3 -2.24 B1V!

326387 648 -1.460 .183 .155 .989: .@83 .178 18.51 ©.24 .46 111 20309 4.4 -2.81

326308 649 -1.373 .@876 .288 .991: .116 .123 1#.39 £.18 £.32 III 13589 4.2 NMé(s.88)
326309 650 -1.264 .112 .#87 .@51 .@S57 .125 18.92 @.27 £.32 111 27808 4.3: NMY(7.18)
326318 651 -1.225 .185 .18 .949 .968 .192 9.92 £.24 @.49 III 24908 4.5 -2.78 B2V:'

326311 652 -1.474 .187 .189 .@61 .964 .194 19.55 @.25 B.5¢ 1I1 24808 4.3 -2.18

326313 654 -1.715 .224 .498 .248 .125 11.13 9.56 £.31 V 7888 4.2 NMY(7.88)
326317 658 -1.311 .@984 .#88 .042: .@51 .183 18.14 £.18 #.47 111 25000 4.4 -2.41

326319 660 -1.502 .136 .501 .286: .186 .147 18.61 ©.33 £.37 III 9989 3.8 NM? (7.63)
326328 661 -1.221 .979 .984 .P48: .248 .168 9.92 £.17 .43 III 24808 4.1 -2.59

326323 665 -1.384 .173 .557 .235: .206 .173 18.31 @.44 £.43 111 9388 3.6 NM¥(6.93)
326326 668 -1.635 .128 .166 .062: .#91 .194 18.95 9.28 @.50 V 20380 4.4 -1.78 NMé(19.88)
326327 669 -1.113: .116 .868 .867 .B48 .216 9.64: 8.27 8.56 V -3.21: B21V)B1.5IVE+SH:VAR®
326328 678 -1.355: .985 .#87 .@56 .@58 .175 19.25: #.19 @.45 Il 24008 4.2 -2.24:

326329 671 - .749: .967 .826 .#32 .933 .166 8.74: B.14 B.43 II 31988 5.8: -3.68: BAIV)09v,09.5v2
326338 672 -1.125: .@85 .§58 .834 .PA® .181 9.68: 8.28 8.47 11 27588 4.1t -2.87: BA.SVIBIV(N?
326331 673 - .238 .988 .921 .@34 .B38 .182 7.44 £.17 9.47 11 34808 5.8: -5.11 07,07111F &,s8"
326332 674 -1.125: .189 .978 .932 .@52 .284 9.67: 8.24 .52 11 28888 4.5: -3.85: BI1III?
326333 675 -1.109: .985 .#67 .P47 .@52 .178 9.64: £.19 g.46 11 27809 4.9: -2.88: BLIVINASCEPHTI
326342 681 -1.233 .114 .@88 .@52: .854 .218 9.94 .27 @.54 V 27588 4.3: -2.84

326341 682 -1.635 .185 .452 .166: .177 .118 18.95 £.25 £.38 V 19389 4.2 NM¥(8.25)
326343 684 -1.585 .175 .157 .@82: .995 .262 18.61 @.42 £.67 V 23589 4.3 -2.68

326348 688 -1.225 .147 .892 .875 .#61 .244 9.92 $.35 £.63 V 27588 4.8: -3.16 NMé(18.88),B11V'
326351 691 - .945 .136 .#62 .956 .#58 .239 9.22 9.31 .61 V 33000 4.4: -3.79 BeV!

326364 783 -1.187 .144 .966 .958: .@55 .247 9.62 .33 P.63 V 33888 4.5: -3.46 BAIV!

326454 732 -1.291 .387 .393 .281: .258 .12¢ 18.85 ©.78 @.31 IV E NM3(4.75)
326466 743 -1.534 .111 .177 .985 .@9% .184 18.7¢ £.25 .47 IV E 19880 4.2 ~-1.85

326467 744 -1.276 .141 .563 .223: .217 .119 19.94 £.35 9.38 IV E 8500 3. N3 (6.88)
326469 746 -1.588 .274 .393 .278: .232: .199 10.78 @.44 8.26 IV E NM3(4.58)
326471 747 -1.587 .212 .456 .181: .237 .119 18.61 ©.54 9.28 IV E 7588 4.2 NM¥(6.58)
326473 749 -1.35¢ .172 .187 .873 .878 .272 19.22 B.41 £.78 V 27508 4.8: -3.89

326476 752 -1.421 .126 .416 .189 .148 .169 19.41 .38 @.41 111 11288 3.8 NM (7.98)
326488 760 -1.409 .#55 .372 .11 .131 .@84 18.39 9.13 @g.22 IVE 11208 4.9 NM? (8. 43)
326498 762 -1.567 .#71 .468 .175: .189: .965 18.78 #.17 #.16 IV E 9688 4.9 NMS (8.18)
326492 764 -1.198 .141 .514 .19¢: .213 .975 9.86 ©.26 @.19 IV E 85088 3.9 NM3(6.93)
326588 778 -1.563 .278 .373 .139: .235 199 18.74 £.71 9.26 V NM3(5.75)
-487579 898 -1.683 .#62 .119 .#16: .858 .14¢ 19.88 £.13 .36 I 20888 4.2 -1.31
_4d9584 899 -1.176 .239 .248 .148: .124 .313 9.78 9.56 £.80 IV W 19988 3.6 -3.86
-487585 998 -1.428 .974 .129 .953 .969 .152 18.42 £.16 £.39 I 20699 4.4 -1.87
-4f7586 901 -1.371 .@68 .187 .859 .59 .149 1£.3¢ £.11 £.38 I 22098 4.4 -1.95
-4g7696 982 -1.692 .189 .353 .147: .138 .152 11.89 .26 £.39 1 12288 3.9 -1.20
-4d619 993 -1.691 .g72 .183 .87¢ .882 .138 11.89 £.15 .35 I 17889 4.2 -1.87
-4g%627 986 -1.583 .147 .296 .186 .198 .195 18.81 ©.35 .56 IV E 14888 3.3 -1.84
-467643 988 -1.321 .79 .978 .B856: .@48 .178 18.17 8.17 @.44 IV E 25888 4.3 -2.28
-467647 999 -1.589 .75 .193 .863 .96¢ .158 19.84 8.17 @.41 IV E 22798 4.5 ~-1.51
-af7651 918 -1.492 .983 .995 .046 .@52 .173 19.68 £.18 g.44 IV E 23088 4.1 -1.85
-47696 928 -1.682 .143 .178 .@93: .@95 .222 18.86 @.34 .57 III 20488 4.2 -2.82
-417712 931 - .934 .74 .¥56 .812 .845 .167 9.28 £.16 8.43 II 27588 4.7: -3.22 BI1V?
17717 933 -1.341 .g82 .#88 .g54 .85¢ .172 18.22 8.18 8.44 III 24889 4.2 -2.23
47719 934 -1.043 .g57 .#62 .936 .837 .15¢ 9.48 £.12 9.39 II 25890 4.2 -2.81 B1v:T
47723 936 -1.822 .864 .877 .938 .@49 .152 9.42 ©.13 £.39 II 24988 4.5 -2.87 B1v3.9, sa"
7724 937 -1.868 .968 .847 .849 .B45 .151 9.54 @.12 8.39 II 27588 5.1: -2.75 Bg.5V™T, s8Y
417727 939 -1.834 .866 .982 .858 .948 .154 9.45 £.14 £.48 II 24808 4.4 -2.87 Bg.5V:B1V
417738 948 - .968 .989 .989 .946 .858 .166 9.28 £.18 B.43 II 24288 4.6 -3.14 B1vYT
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TABLE I (continued).

545

HD/HDE Br V V-B  B-U U-W B-L E(Y-B) vy (B-V)J E(B-V).J Area T e Togg M, Remarks
BD No J
-417733 941 - .418 .875 .816 .632 .624 .178 7.91 £.16 £.46 II 34800 4.5: -4.61 os11r,se"
419736 943 -1.328 .#94 .114 .@28 .@58 .181 18.18 @.22 B.47 II 22498 4.8 -2.37
417737 944 -1.426 .983 .143 .850 .973 .168 18.43 .18 #.41 I1I 20808 4.3 -1.92 B1.5v7
~41%742 945 - .643 .999 .@43 @34 .@31 .188 B8.47 £.22 £.46 II -4.85 BaIVH, 091V gp"
417743 946 -1.119 .184 .884 .43 .BA9 .199 9.66 9.23 £.51 II 25808 3.3 -3.82 BO.SVLY,SBY
—4f7746 947 - 936 .#93 .#56 .#38 .@36 .18¢ 9.28 £.21 B.46 II1 27508 3.8: -3.32
-4f7753 948 -1.183 .188 .874 .827 .942 .186 9.82 9.25 B.48 II 25988 3.6 -2.76 ACEPHY
—7755 949 -1.298 .95 .88 .33 .848 .189 18.11 8.22 £.49 II 25808 4.9 -2.51
47758 954 -1.551 .188 .257: .122 .@89 .161 18.74 .25 B.41 IVE 14588 3.3 -1.61
-417768 951 -1.867 .172 .189 .969: .868 .265 9.52 .41 8.68 V 27508 3.8: -3.72
1813 -1.624 .897 .147 .@89 .@74 .176 18.92 .22 8.45 II 20388 4.2 -1.57 B3
1817 -1.495 .884 .131 .827 .96¢ .166 19.68 £.19 #.43 II 20588 3.8 -1.82 B2IV-v¥
1821 -1.793 .#86 .167 .156 .862 .157 11.35 .19 £.48 II 18088: 3.4s -£.97 B2.5VY
1928 -1.597 .@98 .153 -.@47: .@82 .162 19.86 9.21 £.42 1I 19988 4.5 ~-1.53
1837 -1.812 .132 .149 .129: .#79 .217 11.39 £.31 £.56 V 21888 4.8 -1.46 B2v”
1843 -1.697 .144 .231 .124: .183 .214 11.18 £.34 8.55 V 17888 3.7 -1.72
1857 -1.658 .184 .156 875 .183 11.81 £.23 B.47 I1 20888 4.8 -1.54
1962 -1.968 .131 .297 .94 176 11.78 9.31 B.45 II 13380 3.9: -9.71

References and notes to table L.

. Braes (1967b).
This paper.

. Graham (1965).

VP NV WN—

. Shobbrook (1983).

. Houck (1965) or Jaschek et al. (1964).
Levato and Malaroda (1980).

. Garrison and Schild (1979).

. Crawford et al. (1971).

Derived from the mass and radius given
by Burki et al. (1982).

10. Braes and Hovenier (1966).

11. Levato and Morrell (1983).

12. Garrison et al. (1977).

13. Humphreys (1978).

14. Spectral type according to Klare and
Neckel (1977). That of Houck (1965) may
be in error viz. B2L. According to the age
(Sect. 3, 5) and to the distance of Crawford
et al. (1971) (~ 1 kpc), it could be a non-
member. According to Klare and Neckel’s

TaBLE I1. — The differences of magnitudes Vy, colours (B-V),;

and reddenings E(B-V); between those based on this work and

on other references.

15.

16.
17.

(1977) distance (1.3 kpc) a possible member.
NM (foreground star) according to Craw-
ford ez al. (1971), member according to the
distance derived in this paper, adopting
that it is a main sequence star (spectral type
05.5).

Crawford (1971).

NM according to Crawford et al. (1971)
and this paper. It is probably a background
star.

TABLE III. — The average reddenings

in the six areas for members only.

VJ n A(B—V)J n AB(B-V)J n  Excluding
(Br. No.) Area n EZB-VSJ s.d. Excluding
(Br.No.)
Bok et al. 0.01 27 -0.02 28 0.00 27 for V: 122,672,673,
674,675,945,946

(1966) £0.04 £0.02 +0.03 for B~V: 684
Braes (1967b) 0.00 172 650 b 32 0.35 +0.04

+0.06

I1 32 0.45 +0.03

Cravford et al. 0.00 39  139,149,160,314,650,744 -
(1971) +0.02 III 14 0.48  +0.04
Klare and Neckel 0.01 23 -0.02 24 -0.01 24 for V: 153 —_— 13 0.42 40.05 571 (103, 899 (0%80)
(1977) £0.02 £0.01 £0.03 -
Garrison and Schild -0.01 15 =0.02 14 =-0.03 15 IVE 21 0.44  +0.04 314 (1723), 317 (background star)
(1979) +0.03 £0.02 £0.03 - 17 0.64  +0.07
Shobbrook (1983) 0.01 34

$0.02
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TABLE 1V. — Some physical parameters and ages for the brightest stars in the Sco OBI association.
No 6
Remarks Sp Mv log Teff B.C. M'bol log L/I.o M/M9 t(10° yr)
HD Br
152236 139 gl Sco Bl Ia'  -8.52  4.279 -, -10.02  5.92 30 4.3
152247 142 09.5 II: -5.43  4.531 -3. -8.63 5.3 30 3.5
152405 157 BOIb  -5.14  4.505 -3.0 -8.14 5.16 25 4.5
152685 180 M B2 II-IIT -3.96  4.362 -2.0 - 5.9 4.29 15 13.0
151804 103 08 £(p) ~-6.88  4.568 -3.4  -10.28  6.02 75 3.0
151932 114 W 7 -6.49  4.602 -3.6  -10.09 5.9 25 3.9
152218 134 09 IVSB -4.92  4.531 -3, -8.12 5.16 25 4.0
152223 136 NGC 6231 06 III £ -5.69  4.531 -3, -8.89  5.46 35 3.5
152246 141 09:III: -5.15  4.544 -3.3 - 8.45 5.29 30 3.5
152248 143 NGC 6231 08f SB -6.32  4.568 -3. -9.72 5.80 30 2.9
152408 160 o7f -6.71 4.574 -3. -10.21  5.99 60 2.7
152623 178 08 v -5.51 4.544 -3.3  -8.81 5.43 35 3.5
326331 673  NGC 6231 07 III £ -5.11 4.531 -3. -8.31 5.23 27 4.0
T T T T
B-U
BO + SupergiantsI,1
0
o314
02 .
T . . -
FiGURE 1. — The V-B/B-U diagram
(in log intensity scale) with the
observed position of the members.of
Sco OBI including those of NGC~
04} 6231. The main sequence and the
reddening trajectory (long arrow)
are shown. The hypergiant ¢! Sco
is indicated and a few ordinary stars
with high reddenings are identified
with their Braes numbers. The error
1 ! | | bars at the left top indicates the
-01 0 <01 02 V-8B average error-in the colours.
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T T T -40° T 314 313 T . T 010l
Vo +0Sco 315
(1900} /
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. —13
N IVE 529
T 207 &
1 —_—
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738
751
834
NGC 6231
05 I
—42o- iu 493
83 03 7?3\ —
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\ \785 soz'/
792 \790
798 \
_—183 614
-05
l 1 1
16hs5Q™M 1670™
FIGURE 3. — A schematic chart of the association Sco OBI and its environment, partly
. copied from Braes’ (1967b) figure 4. Proper motions for the O-B5 stars in the outskirts
-1 o are represented by vectors. The galactic equator is sketched (/ ~ 344°, b ~ 1°5). The
. areas with a relative homogeneous reddening are outlined by curves and numbered I
°. to V. Super- and hypergiants are encirtled, except three stars which lie in the crowded
part of NGC 6231. Members with exceptional high reddenings (last column of table III)
are marked by open squares.
°
-15
+Supergiants I,I
OSpectroscopic binary
4 FiGURe 2. — The V,/(V-B), diagram (in log intensity scale) for the members of Sco OB1
| | and NGC 6231. The ZAMS of the Thé er al. (1980) is shown. Encircled symbols are spectro-
“on  -0Q05  (v-B), scopic binaries according to Levato and Morrell (1983).

© European Southern Observatory * Provided by the NASA Astrophysics Data System


http://cdsads.u-strasbg.fr/cgi-bin/nph-bib_query?1984A%26AS...58..537V&amp;db_key=AST

rTI982A&AS. .58 537V

548

A. M. van Genderen et al.
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06 l J
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04 . FIGURE 4. — The E(B-V); plotted as a function of the distance r
. for the non-members in five areas. The average reddening and the
r .' * iy standard deviation for the members is indicated by a black square
02 with an error bar.
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FIGURE 5. — The region around the Sun with the spiral arms
traced by young clusters according to Fenkart and Binggeli (1979).
The association Sco OB1 (including NGC 6231) is represented by
a cross. Two clusters NGC 6242 and 6268, which lie in the sky close
nearby are indicated by star-like symbols.
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