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SPACE DISTRIBUTION OF STARS
IN A REGION OF CEPHEUS AROUND NGC 7160

ABSTRACT

Objective prism spectral types and photographic U, B, V magnitudes have been determined for
1810 stars in a region of 19.5 square degrees of Cepheus centred on the galactic cluster
JdGC 7160. A catalogue of data together with identification charts is given. The magnitude limit
is approximately V=12.5. The field contains a part of the supposed older subsystem of the asso-
ciation Cepneus OB2. The interstellar absorption in the region is smooth. The visual absorption
is 1?0 at the distance of the association for the northern part of the field, and is about 1™
for the southern part. Space densities of the stars have been computed as a function of spectral
type and distance from the sun. Concentrations of B and early A type stars are found at 80O pc
from the sun. General luminosity functions were derived at 200, 400, 600, 800, 1000 and 1200 pc,
and an attempt was made to derive the shape of the luminosity function of the association sub-
group.

INTRODUCTION

This paper is the second part of a study of stellar distri-
butions in the association Cepheus 0OB2. It was shown by Blaauw
(1964) that most OB associations consist of several subgroups of
different ages. Simonson and van Someren Greve (1976) suggest
that Cep OB2 consists of two subgroups: Cep OB2a 1is the older
and more dispersed one; it is situated between 1=100°-105° and
b=+2°-+8°. The younger subgroup, Cep OB2b, is the open cluster
Tr 37 embedded in the HII region IC 1396 at 1=9997 and b=+3%7.
In a previous papér (kun, 1979, hereinafter Paper I) the distri-
bution of main sequence stars and the absorbing matter in the
region of IC 1396 was described. It was shown that this group
contains a great number of B3-B7 and B8-Al stars in addition to
the earliest type stars defining the group. In the present paper
a similar study is made for the supposed older subgroup.

The field chosen for this study is centred on the galactic
cluster NGC 7160. The coordinates of the plate centre are:
0 (1950)=21152™, £(1950)=+62°20" (1=104%, b=+6%4). The total a-
rea 1is 19.5 square degrees. The field contains a part of Cep
OB2a, the older subgroup of Cep OB2. Since no significant obscu-
ration in this region can be observed, this field should be
suitable for the statistical study of the space distribution of
the stars. '

Figure 1 shows the surface distribution of the early type
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and supergiant members of the association, according to Simonson
(1968) and Humphreys (1978).
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Figure l: Surface distribution of the members of Cep 0OB2. Open
circles denote blue supergiants and main sequence O stars;
squares indicate red supergiants, dots BOV stars, and crosses

B1lV-B3V stars.

OBSERVATIONAL DATA

a) Spectral classification

Spectra were classified from Kodak IIa-O plates taken with
the 5% ultraviolet transmitting opjective prism attached to the
60/90/180 cm Schmidt telescope of Konkoly Observatory. It pro-
vides a dispersion of 580 A/mm at Hy. Spectra were widened to

M and 24™, criteria

18" on each plate. Exposure times were 30%, 6
described by Seitter (1975) were used in classifying the spec-
tra. In the case of stars later than F8 luminosity classes were
also determined. Each star was classified on at least two

plates. The number of classified stars is 1810.
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Figure 2 shows a comparison between the adopted spectral
types and those of the Henry Draper Catalogue. This comparison
involves 51 stars. There is a tendency 1in this work to classify
the late B and early A stars slightly earlier than the corre-
sponding classification in the HD Catalogue. Lindoff and Lynga
(1966) found the same differences between the HD and MK types.

A5

BO B5 AD A5 FO F5 GO G5 KO K5 Ma Mb  S(HD)
Figure 2
MK classification of some early type stars of this field (Simon-

son, 1968) shows a good agreement with the present classifica-
tion (Table 1).

TABLE 1
HD number Sp. Sp(Simonson) S(HD)
207 198 BO 09,511 B2
207 951 B1 B2V B8
208 185 B3 B1V AQ
208 266 B1 B3V B5
208 761 B2 B3V BS

In accordance with the sharpness of the classification cri-
teria and so that the space densities can be calculated the
stars have been grouped into broad spectral ranges. These spec-
tral ranges and the number of stars included in them are given
in Table 2.



TABLE 2

Spectral range number of stars
earlier than B3 36
B3-B7 90
B8-A1 572
A2-26 270
A7-F1 104
F2-F8 356
gG-gkK 207
dG-dK 158
M 17

b) Photographic photometry

U, B, V photographic magnitudes were obtained for all the
stars that have been classified. Five plates were taken in each
colour. The plate-filter combinations and exposure times are
those described in Paper I. The plates were: measured with the
Cuffey irisphotometer of Konkoly Observatory. The photoelectric
sequence for the photographic measures was taken from Hoayg
et al. (1961), argue (1966) and Simonson (1968). The mean inter-
nal errors of the photometry are +0.06 for both V and B, and
+0.08 for U. In addition to these random errors the ultraviolet
filter had a field error in a restricted area. The estimated
probable errors of U magnitudes of the stars affected by this
field error are about :0?2.

The limiting magnitude of the spectral classification is a-
bout B=1370. Figure 3 shows the distribution of the stars of
different spectral ranges as a function of apparent B magnitude.
The limiting magnitude in V depends on the colour of the stars;
on the average, the 1limiting V is about 12?5, but for the K
stars it is about a magnitude lower.

The Q colour differences have been determined for all stars
earlier than A2 in order to have an independent spectral classi-
fication. For the stars showing a discrepancy between the clas-
sified spectra and the Q value taken from Johnson (1958}, the
average of the two subclasses was adopted for the spectral type.

c) Completeness of spectral data
Because the region investigated is situated close to the ga-
lactic plane, the surface density of stars is high, thus there
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are a great number of overlapped spectra. It is hard to estimate
how the unclassifiable overlapped spectra affect the - compléte-
ness of our data. Figure 4 gives lgN(mB) values, where N(mB) is
the total number of stars per square degree brighter than my, as
a function of B magnitude. Mc¢Cuskey’'s study of LF4 (1951) and
Kubinec’s (1973) work for an adjacent Cepheus region provide
values of 1lgN(m) for comparison with present data; they are also
plotted in Fig. 4. Though these surveys are made at slightly
lower galactic latitudes, they do allow us to make an estimate
of the completeness of the present survey: it is estimated that
the survey is complete to B=13%0.

1gN(mf

301

10-

90 00 1o 20 130 120 mpg

Figure 4: logN(m) versus m. Dashed line refers to McCuskey’s LF
survey, dotted line Kubinec’s (1973) result. The  so6lid line
shows the present survey.

INTERSTELLAR ABSORPTION

By examining KXhavtassi’s Atlas of Galactic Dark Nebulae it
can be seen that the interstellar absorption pattern is rela-
tively smooth in this region. There are two dark nebulae of mo-
derate obscuration in the southern part of the field: Khavtassi
170 and 173. We can distinguish two regions with slightly dif-
ferent reddenings: Figs. 5a and 5b show the EB-V colour excesses
against the uncorrected distance modulus. The higher reddening
affects about five hundred stars in the southern part of the
field.
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The solid 1lines in Figs. 5a and 5b represent the adopted
relation between colour excess and distance modulus. The rela-
tions between the total visual absorption, a, and the distance,
r are given in Figs. 6a and 6b for the two regions. These were
determined from Figure 5 with R=3.0.

Egv] a

10 120 V-M,

T T T T

80 90 160 10 120 v-My 130

Figure 5: E__ .. versus distance modulus a) for the region of low
reddening; b? ¥or the region of high reddening. Dots indicate A0
type stars, crosses F type stars, and open circles photoelectric
measurements taken from Hoag et al. (1961), and Simonson (1968).

Stars of the association Cep OB2 are situated between dis-
tances of 600 and 1100 pc (simonson,1968). It can be seen . from
Fig. 6 that there is no obscuring matter in this region in the
northern part of the field, but in the region covered by the
dark nebulae an absorption begins about 850 pc.
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SPACE DENSITIES

The stellar space densities can be determined after having
corrected the apparent magnitudes of stars for the interstellar
absorption. For this purpose bDpolan’s (1974) matrix method was
used. The adopted mean absolute magnitudes and dispersions for
the spectral ranges are taken from allen (1973). )

The resulting space densities as functions of the distance
from the sun are given in Figs. 7-10. The general characteris-
tics of spatial distributions of stars can be summarized as
follows: '
BO-B2 stars: (Figure 7a) The density curve has a sharp maximum
at 700 pc, and a "shoulder" between 900-1100 pc. Beyond 1100 pc
there is a sudden decrease. As the region is 695 above the ga-
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lactic plane, and at 1200 pc it corresponds to 2z=130 pc, not
many background stars of this type can be expected.

B3-B7 stars: (Fig. 7b) The structure of this curve is similar to
the previous one. The maximum is broader than in the case of the
earlier group. The shoulder can also be seen. The. density of the
background slowly decreases between 1100 and 1400 pc, and a

faster decrease begins beyond 1400 pc.
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Figure 8
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B8-A1 stars: (Fig. 8a) The density continuously decreases to
600 pc and it has a broad maximum at 800 pc. For comparison,
van Rhijn’s (1955) density data obtained at l=100°, b=+7° are
also indicated in Fig. 8a (dashed line). The curve suggests that
the place of its maximum indicates the same- stellar group as the
early type stars. The density maximum at the distance of the as-
sociation is more pronounced when we consider the distribution
of B8-A1 stars in a smaller region around the cluster. Fig. 8b
shows this .arrangement for a circle of radius of one degree cen-
tred on NGC 7160. This region contains 107 B8-A1 stars. Here the
density sharply increases to 830 pc, it is nearly constant be-
tween 830-1000 pc, and then it decreases similarly to the previ-
ous curve.
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Figure 9a

A2-A6 stars: (Fig. 9a) The density is constant between 250 and
400 pc, and has a large negative gradient beyond 400 pc. The
dashed line indicates the plate limit.

A7-F1 stars: (Fig. 9b) The density continuously decreases’ beyond
300 pc. It stops decreasing at about 650 pc. Unfortunately it is
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near the plate limit.

F2-F8 stars: (Fig. 9c) The curve has a maximum at 250 pc and
sharply decreases beyond it.

G0-K3 giants: (Fig. 10) The curve 1is also characterized by the
large negative gradient.
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Figure 9b-c

The density of G-K dwarfs has not been calculated; they are
very faint, thus the plate limit is about 200 pc.

The most significant features of the space density distri-
butions are the presence of the association in the distribution
of stars earlier than A2, and the large negative gradients for
the later types, and even for the early types at greater dis-
tances. In the case of B and early A stars this gradient can be
explained by the increasing distance from the galactic plane.
In the case of A2-F8 stars, however, there must be a true con-
centration of stars near the sun. The same phenomenon was found
by kubinec (1973) for an adjacent region, lying exactly in the
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galactic plane.
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Figure 10

The ratio of B8-A1 main sequence stars to the G8-K3 giants
has been calculated as a function of apparent V magnitude. Be-
cause the absolute visual magnitude of these two groups are
nearly the same (+095), equal apparent magnitudes correspond to
equal distance moduli. It was shown by sandage (1957) that this
ratio has evolutionary implications: N(A)/N(K) is large for the
relatively young regions of the Galaxy. Figure 11 gives the ra-
tio N(A)/N(K) as a function of V for both subgroups of Cep OB2.
The data for the region of IC 1396 are taken from Paper I. In
this region there is an excess of bright K giants; and in both
.regions the ratio shows a steep increase at V=10. Unfortunately
it is not possible to follow this ratio to the fainter stars
because the K giants having a V magnitude larger than 11.0 are
near the plate limit. The high value of N(A)/N(K) between V=10
and 11 (the corresponding corrected distance moduli are 8.5-9.5
for IC 1396 and 9.0-10.0 for NGC 7160) also indicatés an excess
of main sequence A stars in the volume of the association.
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LUMINOSITY FUNCTIONS

The stellar luminosity function is defined as the number of
stars per cubic parsec with absolute magnitudes in the range
M-1/2, M+1/2, at distance r. It can be calculated from the space
densities by the formula:

=172 - 2
o (M,r)= §(2702) /exp-(%s) D, (r)
S

The luminosity function has been determined for this field at
distances of 200, 400, 600, 800, 1000 and 1200 pc, between the
absolute magnitudes -5™ and +1™ and for the lower .distances to
+2™, The results are shown in Fig. 12. The dashed lines indicate
McCuskey's (1966) luminosity function for the solar neighbour-
hood. At 200 pc our luminosity function agrees well with this
function, and at 1200 pc (at z=130 pc) they are nearly parallel
with each other. Between these limits there 1is an excess of
bright stars, showing the presence of the association.

Using the resulting space densities we made an attempt to
determine the luminosity function of the association subgroups.
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From the shape of the density curves of B0-B2 and B3-B7 stars
an estimate can be made for the density of the field stars at
the distance of the association by extrapolating the density
values beyond 1100 pc to the smaller distances. Thus the space
densities of the true association members can be estimated. A
somewhat less reliable estimation.can be made for the density
of the B8-A1 members using van Rhijn's data for the density of
the field. His survey was made near the assumed border of Cep
OB2.

1g$Mp0

50-

40

307

-50 -40 -30 -20 -10 00 <10

Figure 13: Luminosity functions of the two subgroups ot Cep OB2
and those of the underlying field, derived from the stellar den-
sities. Open circles denote the field and dots the association.
Dashed line: Cep OB2a, solid 1line: Cep OB2b. Dotted line:
Limber’s (1960) initial luminosity function.

On the basis of these extrapolated densities the luminosity
functions of the two subgroups have been calculated. For the re-
gion of IC 1396 ‘the density curves given in Paper I were used.
The resulting luminosity functions are shown in Fig. 13 together
with the so obtained field star luminosity functions. It can be
seen that the gradients of the luminos;ty functions of the two
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subgroups do not differ significantly from each other nor from
the standard initial 1luminosity function published by Limber
(1960). The smaller values obtained for Cep OB2a may indicate
the more dispersed nature of this group. The relative propor-
tions of stars of different absolute magnitudes, however, are
remarkably similar in the two subgroups. The supergiants are not
included in these luminosity functions, but according to Humph-
reys (1979) the number of supergiants is nearly the same for the
two subgroups. This close similarity of the two subgroups indi-
cates that they were produced under similar physical condi-

tions.
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Flndlng chart of the survey stars I.
North-eastern part of the field
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Finding chart of the survey stars 1IV.
South-western part of the field
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Finding chart of the survey stars VI.
South-eastern part of the field
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Spectra and UBV data of the survey stars

Sp.
AO
AO
B7
gk
A2
GO
A2
gk

v

8.59
8.46
10.65
8.63
11.44
9.26
11.92
10.39

CATALOGUE
B-V U-B
0.13 -0.24
0.07 -0.10
0.10 -0.31
1.01 1.29
0.14 0.28
0.50 0.19
0.24 0.38
1.90 2.60
0.15 -0.04
0.54 0.48
1.06 0.69
0.14 0.11
0.85 0.64
0.47 0.03
0.33 0.15
0.18 0.27
0.44 0.31
0.30 0.17
0.59 0.18
0.49 0.07
0.38 0.27
1.29 0.96
0.23 -0.06
0.74 0.35
0.97 0.94
0.25 0.28
0.11 0.13
0.11 -0.51
1.11 1.08
0.62 0.15
0.35 0.10
0.48 0.16
0.81 0.19
0.40 -0.13
1.29 1.22
0.08 ~0.04
0.22 0.26
0.67 0.04
0.71 0.22
0.40 ~0.07
0.62 0.13
0.27 0.07
0.50 0.09
0.21 0.01
0.66 0.26
0.12 -0.11
1.39 0.72
0.55 0.01
0.26 0.24
0.42 0.11
1.17 0.95

remarks

BD+6182266
BD+61°2265

BD+61°2259

BD+61°2256

BD+61°2249

BD+61°2238, blend

BD+61°2237

blend

BD+62°2016

BD+62°2015
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v

11.44

5.05
10.95
12.52
11.80

9.05
10.85
11.33
12.43
11.42
11.68
11.98

9.88
12.60

9.68
10.03
11.36
12.38
11.71
10.89
10.73
11.81

7.91
10.60
11.59
10.20

9.90

9.45
11.26
11.42
10.26
11.24

9.28
10.70

9.07

9.87
10.50
11.44
10.94
11.09

12.37
11.28
11.79

9.61
12.34
11.86
10.95
10.60
11.89
10.98

CATALOGUE

/Continued/

B-V U-B
0.09 0.18
1.50 1.85
0.97 0.58
0.30 -0.05
0.53 -0.03
1.68 1.98
0.14 -0.42
0.13 -0.29
0.18 0.16
0.09 0.05
0.39 0.12
0.34 0.28
0.16 0.11
0.42 0.18
0.39 0.06
1.08 1.21
0.57 0.26
0.21 0.08
0.42 -0.02
0.99 1.16
0.16 0.26
0.39 0.12
0.03 0.07
0.07 -0.49
0.37 0.16
1.03 1.08
0.04 -0.48
1.77 2.43
0.58 0.06
0.35 0.09
1.42 1.65
0.55 0.07
0.45 -0.01
0.34 -0.07
0.51 0.01
0.68 0.12
0.31 0.16
0.40 0.21
0.36 0.29
0.18 0.13
1.34 1.43
0.39 0.37
0.52 0.09
0.23 0.21
0.97 1.16
0.06 0.22
0.20 0.33
0.95 0.96
0.85 0.34
0.29 0.17
0.28 0.44

remarks

BD+62°2029

BD+62°2031

BD+62°2035

BD+62°2036

BD+62°2254

BD+62°2039

BD+61°2263

BD+62°2051

BD+62°2049

BD+62°2041



Sp.
GOV
G2V

11.66
11.05

11.58

CATALOGUE
/Continued/
B-V U-B
0.52 0.17
0.69 0.15
1.07 0.15
0.18 0.19
0.11 -0.36
0.16 -0.09
0.62 0.48
1.08 0.74
1.55 1.96
0.22 -0.39
1.55 1.79
0.37 0.19
0.35 -0.14
-0.02 -0.63
0.43 -0.03
0.59 0.14
0.61 0.24
0.30 0.16
0.15 0.07
0.63 0.27
0.77 0.09
0.32 0.09
1.56 1.19
0.43 0.14
0.16 -0.01
0.83 0.04
0.89 0.38
0.40 0.05
0.47 -0.03
0.36 0.27
0.96 0.61
0.90 0.69
0.52 0.11
0.21 -0.03
0.38 0.19
0.45 0.18
0.30 0.21
1.41 1.19
0.49 0.32
0.53 -0.01
0.29 0.12
0.41 0.04
0.24 0.33
0.47 0.12
0.31 0.15
0.18 -0.04
0.52 0.24
0.14 0.32
0.07 0.06
0.43 0.15
0.11 -0.35
0.28 0.12

remarks

BD+62°2030

BD+62°2028
blend

BD+62°2020

BD+62°2014

BD+62°2024

BD+62°2026

BD+62°2028

blend

blend
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11.33
9.63
9.02
9.45
9.23

10.63

11.49
9.06
9.98
8.39
9.79

11.54

11.92

10.89

CATALOGUE
JContinued/
B-V U-B
0.28 =-0.40
1.30 0.89
1.67 1.99
0.36 0.13
0.40 0.31
0.06 -0.52
0.25 0.20
0.97 1.01
0.29 0.25
0.14 -0.48
0.25 -0.41
0.34 0.15
1.55 2.05
0.46 0.09
0.03 0.19
0.59 0.35
1.48 1.48
0.17 -0.33
0.18 -0.22
1.25 1.34
0.31 0.09
0.31 0.21
0.34 0.09
0.26 -0.02
1.43 1.74
0.54 0.09
0.76 0.02
0.36 0.21
0.19 0.01
0.29 -0.61
0.65 0.15"
0.26 0.01
0.60 0.00
1.06 0.73
1.83 1.93
0.87 0.53
0.29 0.09
0.22 0.08
0.20 -0.23
0.00 -0.55
-0.05 -0.48
0.21 -0.12
0.03 .0.01
0.33 0.09
0.22 0.27
1.07 0.81
0.16 -0.14
1.76 2.19
0.24 0.06
0.32 0.06
0.37 0.16
0.36 -0.01

remarks

BD+6222050
BD+6202048
BD+62°2044
BD+62°2045
BD+62°2047

BD+62°2042

" BD+6272043

BD+63°1817

BD+62°2035

BD+62°2033
BD+62°2034
BD+62°2037

BD+63°1807

BD+63°1806, blend

BD+62°2032

BD+62°2025
BD+6222023
BD+6202022
BD+62°2027

BD+62°2019

BD+6222018
BD+62°2017



10.72
11.73
12.04
12.36
9.49
10.32
10.38
10.80
11.68
11.06
11.41
11.45
10.78
11.58
9.09
9.74
8.57
8.13
11.61
10.79
11.52
11.64
11.86
11.73
12.04
10.21
12.64
12.34
10.10
9.46
12.10
12.25
12.85
10.65
11.7
9.91
10.18
12.17
11.51
12.40
12.01
8.11
11.30
11.20
11.76
10.77
11.90
10.11
11.24
11.93
12.84
10.12

CATALOGUE

/Continued/
B-V U-B
0.60 0.06
0.34 0.07
0.48 0.02
0.00 0.08
0.31 -0.04
0.45 -0.31
0.62 -0.18
0.28 -0.01
0.55 0.28
0.18 -0.86
0.26 0.11
0.17 -0.03
0.32 -0.34
0.12 -0.32
. 0.18 -0.14
0.29 -0.10
0.29 -0.64
1.03 0.88
0.60 0.14
0.66 0.03
0.26 0.17
0.97 0.23
0.51 -0.12
0.59 0.16
0.92 0.34
0.33 0.09
0.38 0.18
0.70 -0.02
0.40 -0.08
0.13 0.01
0.47 -0.21
0.47 0.17
0.45 -0.06
0.58 0.14
0.63 0.04
0.60 0.26
1.24 0.85
0.52 0.08
1.14 0.08
0.69 0.-9
0.36 -0.17
0.95 0.75
0.41 -0.13
0.55 -0.28
0.35 0.05
1.26 1.15
0.28 -0.10
0.34 -0.49
0.73 0.03
0.42 -0.07
0.53 0.09
0.98 0.52

remarks

BD+63°1803

BD+63°1805

BD+6321809
BD+6301810
BD+63°1814, blend
BD+63°1812

BD+63°1804

blend0
BD+6371801

BD+6381799
BD+63°1797

BD+63°1796

BD+63°1800
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KOIII
KOIII-IV

11.03

11.68
10.66
10.75
10.99
10.26

8.49
10.05
10.80
10.53
11.75
12.33
10.51

9.57
11.77
11.46
12.13
11.80
11.98
11.48
12.30
10.81
10.96

CATALOGUE
/Continued/
B~V U-B
0.56 0.11
0.52 -0.22
1.13 0.62
0.56 0.13
0.17 0.23
0.56 -0.19
1.12 0.68
0.11 -0.38
0.99 0.66
0.44 0.01
1.12 0.95
0.36 0.22
0.96 0.62
-0.02 -0.57
0.19 -0.54
1l.16 0.83
0.18 -0.7
0.49 -0.22
0.80 0.19
0.46 -0.07
1.65 2.24
0.23 -0.57
0.78 0.17
0.64 -0.19
0.62 0.03
0.57 -0.16
0.52 -0.05
1.15 0.99
0.31 -0.01
0.29 -0.43
1.44 0.98
1.55 1.41
0.30 0.00
0.29 -0.34
0.38 -0.12
0.46 -0.03
0.25 -0.31
0.46 -0.02
0.74 0.18
1.10 0.73
0.58 0.19
1.20 0.76
1.50 1.63
0.46 0.23
1.28 1.12
0.48 0.11
0.12 -0.25
0.87 0.39
0.57 -0.12
0.58 -0.20
0.56 -0.08
0.48 -0.23

remarks

BD+6321795
BD+63°1794

blend

BD+63°1789

BD+6381786
BD+63°1785

BD+63°1787

BD+63°1791

BD+63°1792



11.12
12.19
12.47
12.77

9.54
12.34

9.21
10.75
12.34
12.36
11.15
10.92
10.85
10.73
10.30
11.62
10.21
11.96
11.57
11.41
12.57
11.73
11.88
11.36

7.57

9.41
11.05
11.17
10.21
11.57
11.60
11.37
11.31
12.14
12.50

9.79
l0.02
11.86
11.70
10.26
11.02
10.98
10.34
12.06
11.03
11.46
12.82
11.37

8.35
11.97
11.93
10.55

CATALOGUE

/Continued/
B-V U-B
0.04 -0.11
0.34 -0.25
0.48 -0.08
0.43 0.03
0.08 -0.38
0.38 -0.25
0.20 -0.14
0.90 0.39
0.62 0.14
0.36 0.02
1.26 0.29
0.47 -0.15
1.07 0.54
0.28 -0.05
0.03 -0.02
0.21 -0.04
0.95 0.70
0.22 0.21
0.32 0.05
0.49 0.14
0.32 0.07
0.20 -0.26
0.51 -0.26
1.01 0.80
0.82 0.60
1.17 1.02
0.32 -0.26
Q.20 0.32
1.00 0.67
0.46 -0.01
0.62 -0.08
0.66 0.10
0.75 -0.17
0.51 -0.01
0.72 -0.16
1.13 0.85
0.41 -0.19
0.24 -0.03
0.63 -0.07
1.46 1.39
0.16 -0.20
1.07 0.57
0.55 -0.13
0.67 -0.19
0.25 -0.33
1.16 0.78
0.79 0.09
0.38 0.00
1.62 1.67
0.55 -0.26
0.58 -0.12
0.77 0.06

remarks

BD+63°1793

BD+63°1610

BD+63°1605

BD+6421599
BD+63°1778

8D+63°1776

BD+63°1780

blend
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CATALOGUE
/|Continued/
B-V U-B
1.09 1.03
0.50 -0.02
0.64 0.09
0.40 ~0.13
0.55 -0.13
0.23 0.00
0.47 0.15
0.49 0.07
0.64 -0.01
0.47 -0.16
0.28 -0.01
0.24 0.09
1.33 0.49
0.49 0.17
0.93 0.72
1.24 1.15
0.43 -0.03
0.59 -0.16
0.10 ~0.66
0.77 -0.25
0.88 0.08
0.73 0.25
0.39 0.11
0.52 £.09
0.46 -0.14
0.40 0.03
0.27 0.14
0.71 0.13
1.25 1.12
1.43 1.34
0.32 -0.01
0.59 0.10
1.03 0.76
0.19 0.12
0.59 -0.04
0.55 0.09
0.49 -0.17
0.30 0.06
0.88. 0.78
0.62 0.04
0.65 -0.05
1.39 1.30
0.22 0.25
0.43 -0.06
0.38 -0.10
1.52 1.29
0.33 0.02
0.30 0.16
0.75 0.12
0.25 0.18
0.31 0.27
0.77

0.15

remarks

o
BD+63 1781

BD+63°1786
BD+63°1779

blend

BD+63°1777

BD+63°1775

BD+63°1774



AO
M2IB+B8Ve
AQ

KOIII
KOIII

F8

K5III
KOIII

11.36
11.18
12.31
11.23
11.39
11.49
10.44
11.38
12.27
10.14
12.11

7.73
12.39
11.25
11.78

9.57
10.62
10.06
11.12
10.29

9.80
11.22
12.40
11.96
12.03
10.95
11.55

11.64

10.78
11.65
12.15

9.93
10.23
12.58
12.11
12.75
10.22
10.63
11.34
12.03
12.23
10.52
11.85
11.66
11.12
10.71
12.29

CATALOGUE

/Continued/
B-V U-B
0.70 0.18
0.49 0.02
0.50 0.03
0.46 -0.21
0.48 -0.13
0.37 ~-0.21
1.44 1.25
0.95 0.69
0.73 0.05
0.60 -0.25
0.53 0.12

-0.03 -0.31
0.38 0.07
0.44 -0.26
0.34 1 0.00
0.12 -0.20
0.41 0.04
1.16 0.77
1.19 0.99
0.25 -0.30
0.23 -0.30
0.24 0.36
0.44 0.03
0.65 0.30
0.68 0.07
0.68 0.13
0.24 0.17
1.96 0.30
0.11 -0.71
1.29 1.09
1.13 0.58
0.70 -0.07
1.55 1.44
1.33 1.17
0.18 -0.23
0.71 0.00
0.75 0.27
0.50 -0.16
0.37 0.07
0.29 -0.27
0.50 0.21
0.15 -0.67
0.55 -0.21
0.21 -0.52
0.35 -0.10
0.41 0.11
0.46 -0.28
0.83 0.39
0.34 0.12
0.03 -0.38
1.44 1.68
0.31 0.13

remarks

BD+63°1782

BD+63°1784

BD+62°2005

blendo
BD+6202007
BD+63°1788

BD+63°1790
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10.53
10.01
10.45
11.40
10.35
10.49

8.71
13.20
11.23
11.77
13.07
13.06

9.21

7.19
13.07
11.77
12.94
12.23

9.40
11.34
11.55
12.49
12.60
10.99
10.05
11.88
11.90

9.21
12.69
11.47
12.91
12.59
10.38
11.9%0
11.83
12.84
12.21
10.68

9.04
12.85
11.81
10.92
10.06
12.93
12.31
11.46
10.54
10.84
11.60
1x.35
10.15
11.52

CATALOGUE
/Continued/
B-V U-B
1.21 0.85
1.85 2.21
0.33 -0.01
0.57 0.15
0.90 -0.07
0.40 -0.09
0.06 -0.20
0.32 0.19
0.66 -0.09
0.48 -0.09
0.49 -0.03
0.63 0.12
0.11 -0.36
0.63 0.07
0.52 0.18
0.45 0.00
0.29 0.05
0.38 0.01
1.70 2.02
0.43 -0.22
0.71 0.14
0.41 -0.12
0.34 0.06
0.35 0.09:
0.15 -0.90:
0.47 -0.28
0.58 -0.18
1.47 1.22
0.58 0.22
0.57 -0.16
0.72 0.15
0.67 0.19
1.13 0.57
0.51 -0.26
0.12 -0.13
0.31 -0.15
0.73 0.28
0.61 -0.28
1.05 0.55
0.44 0.13
0.43 0.15
0.40 -0.27
1.64 1.69
0.38 0.19
0.56 0.02:
0.40 0.15:
0.76 0.17:
0.36 -0.18:
0.45 0.29
Q.18 -0.44
1.36 0.71
0.27 -0.17

remarks

BD+62°2012

Bo+ezgzoo9, blend
BD+62°2004

B8D+62°2000

BD+62°1983
BD+62°1984
BD+62°1987

BD+62°1982

BD+62°1980



11.64
11.56
11.09
11.89
11.73
12.09
11.90
11.06
11.69
12.40

10.88

CATALOGUE
/Continued/

B~V U-B
0.13 -0.08
0.44 -0.19
0.27 0.13
0.28 0.03
0.38 0.14
0.69 0.08
0.52 0.02
0.42 0.07:
0.08 -0.15:
0.24 ~0.03
0.59 0.20
0.58 0.20
1-71 2.10
0.61 -0.13
0.26 .0.00
0.07 -0.11:
0.19 -0.07
0.09 -0.22:
0.42 0.11
0.21 0.11
0.61 0.11
0.49 0.19:
0.09 0.11
0.09 -0.78
0.45 -0.17
0.38 0.05
0.40 ~-0.20
0.23 0.06
1.09 0.76
1.05 0.73
0.30 -0.13
1.85 1.98
0.74 0.32
0.67 0.27
0.56 0.01
0.22 0.09
0.55 -0.02
0.29 0.00
0.36 0.03
1.36 1.57
0.61 -0.19
0.26 0.17
0.25 0.31
0.49 0.04
0.11 -0.28
0.12 0.06
0.03 -0.53
1.79 1.77
-0.16 -0.73
0.60 0.03
0.36 0.09
0.17 -0.02

remarks

blend

BD+62°1981

BD+62°1990
BD+62°1991
BD+6281992
BD+62°1991
BD+62°1996
BD+6281997
BD+62°1998

BD+6202001
BD+6271999

BD+62°2003

BD+62°2002

BD+62°2006

37
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Sp.

G2ITI

11.50
12.09
12.53
13.40
11.64
12.20
12.74

9.69
11.19
12.12
11.63

9.08

9.99

5.76
11.40
10.83
12.41
11.82

9.73
12.07

CATALOGUE
/Continued/

B-V U-B

0.37 0.17
0.75 -0.15:
0.35 0.24
0.92 0.27
0.44 0.22
0.29 0.00
0.60 0.14
1.29 1.34
0.97 0.39
0.58 0.01
1.34 1.16
0.81 1.06:
1.11 0.85
1.74 1.90
0.57 -0.05
0.34 0.13
0.59 0.16
0.57 0.06
0.19 -0.03
0.77 0.23
0.42 0.26
0.16 0.07
0.35 0.34
0.42 0.29
0.29 0.49
0.17 -0.11
0.75 0.22
0.55 0.28
0.63 0.30
0.19 0.00
0.61 0.28
0.41 0.40
0.36 0.23
1.43 1.29
0.34 0.42
0.46 0.53
0.11 -0.18
0.39 0.28
0.34 0.28
0.41 0.31
0.54 0.06
0.46 0.39
0.46 0.38
0.24 -0.57
0.20 0.00
1.04 0.99
0.26 0.28
0.63 0.36
0.48 0.36
0.32 -0.06
0.50 0.17
1.44 1.22

remarks

edge of plates

BD+62°2011

BD+62°2013

BD+62°2010

BD+62°2008

BD+61°2223

BD+61°2222

BD+62°1994

BD+62gl986
BD+62°1985



.

CATALOGUE

/Continued/
B-V U-B
0.20 -0.09
0.40 -0.04
0.50 0.18
0.37 0.36
0.59 -0.04
0.39 0.09
0.41 -0.19
0.75 ~-0.12
0.52 -0.23
0.76 0.60
1.76 2.41
0.42 0.25
0.68 0.26
0.19 0.00
1.14 1.21
1.44 2.23
0.32 0.17
0.63 0.23
0.71 0.35:
0.43 0.24
0.57 -0.13
0.32 -0.09
1.43 1.22
0.55 0.29
0.28 -0.20
0.14 -0.05
0.32 0.11
0.48 0.23
0.72 0.29
1.80 0.64
0.88 0.08
0.07 -0.03
0.42 -0.07
0.78 0.34
0.76 0.07
2.50 2.03
0.38 0.45
0.36 0.18
0.56 0.12
0.28 0.15
0.26 0.24
0.40 0.00
0.26 -0.06
0.54 0.14
0.30 -0.20
0.46 -0.02
0.18 0.06
0.75 0.07
0.68 0.00
0.39 -0.02
0.84 0.41
1.06 0.37

remarks

BD+61°2203

blend

blend

blend

BD+6122201
BD+61°2206, blend

BD+61°2197

BD+62°1977

BD+62°1978

39



12.04.

9.77

8.91
10.33
11.63

8.54
10.41
11.76
10.94
11.11
11.74
12.31
11.90
11.25

8.31

9.85
11.05
11.37

9.97
11.37
12.21
11.05
11.08

CATALOGUE
/Continued/

B-V U-B
0.50 -0.10
0.42 0.26
0.34 0.23
0.60 0.28
0.45 0.22
0.12 0.07
0.23 -0.29
0.75 0.24
1.29 1.26
0.60 0.19
0.45 -0.10
0.44 -0.13
0.52 0.02
0.91 0.28
1.81 1.95
0.43 -0.01
1.18 0.77
1.14 1.21
0.26 0.07
0.65 0.20
0.34 0.03
0.34 -0.20
0.97 0.77
0.48 -0.07
0.38 -0.18
0.28 0.04
0.92 0.14
0.34 0.17
0.20 0.14
0.32 0.01
0.10 -0.24
1.36 1.50
0.31 0.17
0.49 -0.13
1.50 1.44
0.22 0.24
0.50 0.17
0.70 0.07
1.15 1.08
0.39 -0.06
0.49 -0.34
0.40 -0.13
0.83 0.65
0.21 -0.11
1.08 1.01
0.56 -0.07
0.05 -0.39
1.36 1.24
0.50 -0.05
0.43 0.11
0.20 0.14
0.37 -0.01

remarks

BD+63°1773

BD+63°1769

BD+6381765
BD+6301763
BD+63°1762

BD+6321761
BD+63°1760,

BD+6321768
BD+63°1767

blend



10.81
11.10
11.51

6.95
12.12
11.87

8.16
11.55
11.26
12.20
11.-3
11.47
12.65
11.46
11.10
11.58
11.99
11.15
11.11
12.83
11.68
10.56
10.23
10.46
11.43

9.94
11.21
10.76
10.63
12.70

8.09
12.02
12.75
13.23
10.54
12.12
10.32

CATALOGUE -

/Continued/

B-V U-B

1.39 0.92
0.68 0.08
0.58 0.07
0.56 0.09
1.43 1.92
0.16 0.04
0.13 0.04
1.12 1.49
0.29 0.15
0.11 -0.61
0.73 0.05
0.03 -0.47
0.46 -0.04
0.61 -0.06
0.44 =-0.13
1.46 1.22
1.03 0.80
0.41 0.35
0.45 -0.23
0.52 0.00
0.30 0.19
0.30 -0.02
0.23 -0.17
1.19 0.87
0.52 0.20
0.61 0.25
0.54 0.07
0.68 0.25
0.61 0.29
0.72 0.30
0.33 0.24
0.56 0.27
0.76 0.02
1.34 1.43
0.71 0.31
0.56 0.00
0.72 0.42:
1.76 1.93
0.60 0.04
0.24 0.18
1.18 1.09
0.17 -0.03
0.82 0.24
1.35 1.25
0.17 0.28
0.06 0.01
0.68 0.29
0.56 0.43
0.49 0.32
0.62 -0.08
0.77 0.38
1.65 1.68

remarks

BD+63°1755

BD+63°1757

BD+63°1764

BD+62°1975

BD+62°1960

BD+63°1753

4]
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12.00

9.14
11.07
11.24
12.71
12.59

8.57
11.96

9.81
10.78

. 11:25

10.33
11.03
11.29
10.73
12.31

9.91

8.96

2.59
11.39
l10.63

9.46
12,12
11.58
11.35
11.29
12.42

9.36

9.62
12.01
12.55
10.15
11.22
12.30
12.43
12.30
11.66
11.77
10.20
10.82
11.11
11.03
12.98
11.97
10.78
11.07
12.57
12.15
11.61

9.27
12.09

CATALOGUE
/Continued/

B-V

0.44
0.31
0.60
0.65
0.38
0.89
1.82
0.44
0.52
0.60
0.95
0.30
0.68
0.43
0.65
1.18
0.63
0.14
0.34
1.84
0.81
1.37
0.90
0.31
0.60
0.40
1.32
0.35
0.04
0.36
0.27
0.50

U-B

0.18
0.09
-0.04
0.26
0.23
0.27
2.49
-0.28
0.13
0.22
0.79
-0.17
0.10
0.20
-0.03
1.07
0.10
~0.42
-0.07
2.04
0.39
1.18
0.93
0.06
0.20
-0.13
0.86
0.22
-0.20
0.21
0.06
0.24
-0.09
0.07
0.12
0.09
0.31
-0.31
0.23
2.15
-0.21
0.08
0.01
0.14
0.18
0.34
0.53
0.53
0.42
0.02
0.03:
0.57

remarks

BD+62°1959

BD+62°1962

BD+62°1963

BD+6221968
BD+6201969
BD+62°1972

BD+62°1971

BD+62°1967, blend
BD+62°1964

BD+62°1966

BD+62°1957



KOIII-IV
F2

12.37
11.13

8.88
12.10
11.45
10.42

9.86
12.45
13.43
10.65
12.00
10.50
10.64

9.96
13.09
12.60
11.12
11.83
11.17
11.43
10.33
10.19
11.48
12.55
11.46
11.62
10.48
11.78
10.97
10.97
10.97
11.62
12.24

CATALOGUE
/Continued/

B~V U-B

0.14 0.21
0.62 0.35
1.56 1.95
0.37 0.43
0.48 0.42
0.09 -0.46
0.51 0.07
0.42 0.42
0.86 0.31
0.51 0.04
0.55 -0.04
0.24 -0.46
0.37 0.12
1.07 1.19
0.33 .0.31
0.30 0.18
0.32 -0.15
0.78 0.12
0.43 -0.05
0.74 0.30
1.60 0.93
0.26 -0.25
0.51 0.26
0.85 0.15
0.60 0.09
0.28 0.13
0.38 0.04
0.59 0.22
1.31 1.28
0.48 -0.03
0.23 -0.12
0.66 0.04
0.46 -0.02
0.10 -0.70
0.14 -0.06
0.82 0.06
0.47 -0.04
0.34 -0.26
0.14 -0.02
1.77 2.15
0.55 0.10
0.32 -0.60
1.53 0.99
0.58 -0.12.
0.75 0.51
0.73 0.18
0.45 0.00
0.49 -0.10
0.57 0.25
0.29 0.09
1.00 0.60
0.43 0.02

remarks

BD+61°2157

BD+6122161
BD+61°2162

BD+618217O
BD+6102173
BD+61°2174

BD+6221973
BD+62°1976

BD+61°2188
BD+61°2120

BD+61°2193, blend

BD+61°2189 "

43



Sp.
A2

G8

A2

A2

K2III

A0

FO

A2

F6

A2

AO
K2II-III
A2

12.03
10.58
11.27
10.87

9.84
12.45
12.17
12.08

9.56

11.79

8.45
12.56
12.72
12.53
12.46
11.63
12.02
11.80
11.86
12.20
12.44

9.66
11.72
12.42
12.25
10.76
10.60
11.92
10.59
12.94
12.30
12.47
11.27

7.11
13.52
10.43
10.07
12.75
11.39

9.33
11.54
10.53
12.56
12.18
10.08
12.52
12.82
12.44

9.92
12.20

8.98

CATALOGUE
/Continued/

B-V

0.55 ‘
1.19
0.14
0.29
1.21
0.39
0.64
0.48
0.40
0.02
0.39
1.45
0.50
0.56
0.40
0.45
0.42
0.48
1.71
0.78
0.40
0.62
0.10
0.65
0.38
0.50
0.67
0.20
0.20
0.18
0.42
0.67
0.62
0.68
0.91
0.39
1.39
0.33
0.56
0.37
0.51
0.34
0.46
0.55
0.84
0.32
0.60
0.63
0.38
0.19
0.10
0.30

U-B

0.08
0.95
0.09
0.12
1.21
0.21
0.22
0.26

-0.02

0.00
0.00

1.41:

0.10
0.28
0.19
0.16
0.22
0.23
1.46
0.38

remarks

BD+61°2191

BD+6122187
BD+61°2185

BD+61°2186

BD+61°2182

BD+61°2178

BD+61°2166

BD+61°2163

BD+61°2164

BD+61°2165

BD+61°2274



No.

936
937
938
939
940
941
942
943
944

946
947

949
950
951
952
953
954
955
956
957
958

960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987

11.72

9.87
11.32
11.38
12.43
12.49
10.64
12.05
11.81
11.33
10.53
11.45

8.81
10.95
12.40
12.81
11.49
13.45
12.60

9.25
11.11

8.83
11.98
10.14
11.76
11.73
11.50

9.84
10.53

5.96
11.11
11.52
11.31
12.35
12.34
11.68
11.29
10.69
11.51
13.10

12.24
12.26
10.92
11.73
12.36
11.91

9.71
11.59
11.26
11.32
12.05

..

CATALOGUE
/Continued/

B~V U-B
0.52 -0.16
0.12 0.00
0.92 0.57
0.27 0.10
0.87 0.06
0.52 0.02
0.48 -0.34
0.16 -0.21
0.36 0.16
0.44 -0.05
0.37 -0.30
0.53 -0.01
0.05 -0.57
0.59 -0.34
0.45 -0.01
0.43 0.18
1.93 2.08
0.69 0.05
0.73 0.48
1.15 0.94
0.60 0.07
1.28 1.56
0.35 0.23
0.32 -0.16
0.51 0.11
1.01 0.26
0.41 0.25
0.41 0.06
0.12 - =0.45"
0.31 -0.64
0.37 0.31
0.56 0.13
0.46 0.05
0.62 0.43
0.61 0.42
0.49 0.00
2.26 2.19
0.20 0.10
1.02 0.69
0.48 0.26
0.25 -0.32
0.44 0.44
0.62 0.23
0.72 0.21
0.75 0.18
0.35 0.17
0.26 0.02
1.12 0.77
0.60 0.28
0.52 0.40
0.70 0.42
0.73 0.45

remarks

BD+60°2273

BD+60°2276

BD+61°2177

BD+61°2175

blend

BD+6182167
BD+6172168
BD+61°2172

BD+61°2179

BD+61°2180

BD+61°2181

45
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No.

988

989

990

991

992

993

994

995

996

297

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1olo
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039

10.84
10.29
11.30
10.31
11.71
11.86
10.07
10.96
11.43
11.51
11.17

8.65

9.17
11.33
10.07
11.48

9.23
10.19
11.03
12.50
11.75
11.98
12.03
12.11
12.53
11.94
10.33
12.14
10.83
11.06
11.77

8.71
10.70
11.49
12.44
12.60
12.80
11.92
11.90
10.97
11.32
11.12
11.67
10.48
10.92
10.36
12.77
12.84
10.22
10.79
10.17
11.15

CATALOGUE
/Continued/

B-V

0.42
0.07
0.61
1.30
0.59
0.87
0.16
1.01
0.45
0.46
0.63
0.48
0.73
0.29
0.21
0.50

0.39

0.59

0.70
0.69

0.47
0.75

U-B

0.48
0.19
0.16
1.08
0.24
0.16
0.14
0.61

-0.02

0.38
0.09

-0.07

0.29

-0.17
-0.31:
-0.07

2.09
0.26
0.33
0.17
0.40
0.11
0.29
0.15
0.50
0.37
0.43
0.26
0.13
1.44
0.25

0.28
0.25
0.38
0.25
0.41
0.63
0.51
0.21

0.29
0.25

-0.01

0.43
0.08

remarks

BD+61°2183

BD+61°2184

BD+6182195
BD+61°2198

BD+61°2196

BD+6082287
BD+60 2286

blend

BD+60°2278

BD+60°2280

BD+60°2282

BD+60°2281

BD+60°2284



No.

1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054°
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
lo67
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091

11.37
12.13
12.09
10.84
12.41
12.20

7.31
11.56
11.92
12.11
11.44
10.94
11.92
11.63

4.29
11.63
12.02

8.59
12.29

9.57
10.29
11.65
11.12
10.93
12.29
11.97
11.13

9.09
10.14
11.54

9.31
11.90

CATALOGUE
/Continued/
B~V U-B
0.52 0.27
0.62 0.43
0.60 0.14
0.54 0.30
0.81 0.40
0.49 0.29
0.76 0.34
0.76 0.69
0.82 0.27
0.74 0.21
0.64 0.32
0.73 0.72
0.49 0.12
0.54 0.45
0.52 0.14
0.45 -0.01
0.49 0.36
0.41 0.14
0.46 0.30
0.53 -0.22
0.32 0.18
0.51 0.06
0.40 -0.01
0.49 0.13:
0.59 0.24
0.25 0.20
0.56 0.13
1.18 1.38
0.63 0.15
0.53 0.41
1.00 0.85
0.37 -0.53
0.41 0.37
1.09 0.90
0.33 0.11
0.45 0.30
0.69 0.30
0.57 0.13
l.61 2.06
0.56 0.24
0.68 0.39
0.64 0.34
2.03 2.31
0.58 0.62
1.79 1.36
0.71 0.15
0.65 0.38
0.80 0.22
0.62 0.55
0.84 0.73
0.52 0.35
0.47 0.43

remarks

BD+60°2285

BD+60°2288

BD+60°2290

BD+60°2289

BD+60°2296
BD+60°2297

BD+6082295
BD+60°2291

BD+60°2294

BD+60°2302
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No.

1092
1093
1094
1095
1096
1097
1098
1099
1100

Sp.
A0
F8
KOII
KOIII

G5IIT

K2II-III
A2

12.66
11.18
10.24

9.01
11.59

7.59
12.01

9.51
10.90
10,90
11.15
12.36

9.77
12.84
12.18
13.76
12.66
12.22
11.66
11.83
11.06
10.67
10.19
10.42
11.56
10.97
11.64
11.74

8.07
10.76
11.69
11.02

12.47

12.18
11.83
11.56
11.57
12.60

9.56
12.08
11.46
10.18
12.02
10.73
10.80
12.41
10.97
11.43
10.65

8.45
l10.28
10.20

CATALOGUE
/Continued/
B-V U-B
0.88 0.27
0.63 0.32
1.46 1.60
1.11 1.13
0.77 0.69:
0.60 1.44
0.62 0.47
0.07 0.42:
0.92 0.26
0.93 0.97
0.45 0.16
0.31 0.49
1.35 1.78
0.68 0.39
0.62 0.41
0.75 0.68
0.73 0.40
0.92 0.31
0.55 0.06
0.70 0.46
0.95 0.67
0.88 0.93
0.85 0.85
0.63 0.21
0.61 0.29
1.15 1.46
0.49 0.13
0.68 0.27
0.36 -0.57
0.26 0.33
0.61 0.50
0.34 -0.01
0.68 0.54
0.81 0.88
0.29 0.34
0.55 0.15
0.45 0.02
0.56 0.42
1.77 2.37
1.05 0.39
0.73 0.49
0.52 0.39
0.51 0.26
0.33 -0.05
0.33 0.23
0.63 0.51
1.27 1.30
0.62 0.10
0.54 0.95
0.15 0.35
1.41 1.56
0.32 -0.06

remarks

BD+59°2425
BD+59°2428

BD+59°2431, blend

BD+59°2426

BD+60°2305

BD+59°2430

BD+59°2433

blend



No.

1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168

1184

1185

1186
1187
1188
1189
1190
1191
1192
1193
1194
1195

12.49
11.23
10.24
12.66
11.85
11.57
10.42
10.23

9.56
10.81

9.99
11.89
11.88
13.04
12.86
12.68

9.09
12.01
13.05

9.52

8.78
11.62
11.64
11.60

9.81
11.86
11.32
12.13
11.50
11.79
10.95
11.99
11.82
10.48
11.58

7.72
11.01
11.86
10.83
11.48
10.88

8.97
11.68
11.94
10.75
11.75
10.67
12.76
11.12
12.89
10.89

7.03

CATALOGUE

/Continued/
B-V U-B
0.22 0.17
0.33 -0.39
0.27 -0.06
0.34 0.05
0.62 0.25
0.46 0.36
0.56 0.38
0.48 0.24
0.64 0.15
0.42 0.33
0.38  -0.28
0.38 0.29
0.55 0.12
0.47 0.57
0.53 0.30
0.37 0.36
0.12 0.03
0.28 0.17
0.39 0.32
0.39 0.23
1.75 2.35
0.35 0.32
0.37 0.34
0.25 0.36
1.54 1.80
0.34 0.34
0.70 0.41
0.19 0.18
0.61 0.22
0.53 0.41
1.26 1.26
0.76 0.59
0.23 0.07
0.36 0.12
0.36 0.00
1.02 0.27:
0.67 0.19
0.58 0.21
0.50 -0.13
0.72 0.17
0.75 0.65
0.17 0.28
0.67 0.16
0.67 -0.12
1.14 0.89
0.52 -0.17
1.89 2.53
0.48 0.14
0.45 -0.02
0.38 0.19
0.38 -0.05
0.07 -0.31

remarks

BD+6082317
BD+6002316
BD+60°2315

BD+60°2306

BD+6082308
BD+60°2313

BD+60°2319

BD+60°2321

BD+60°2324

BD+60°2320

49
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12.69
12.62
11.40
11.79
10.56
12.19
12.00
11.82

9.85

9.77
12.29
12.22
11.38
10.17
10.84
12.21
13.05
12.17
11.39
10.32
13.35
12.35
12.80

5.93
11.30
12.52
12.34
12.65

8.37

9.10
12.25
12.28
12.56

12.94
12.78
12.10
11.42
11.84
11.74
12.61
11.28
12.72
12,27
11.11
10.60
12.40
11.38
10.71
10.67
12.24
1.3.08

CATALOGUE
/Continued/
B-V U-B
0.26 0.31
0.37 0.22
0.78 0.50
0.73 0.31
0.57 0.09
0.59 0.41
0.66 -0.10
0.67 0.33
0.70 0.39
1.69 1.99
0.44 0.36
0.82 0.45
0.21 0.20
2.03 2.45
0.52 0.00
0.59 0.40
1.21 1.13
0.54 0.59
1.03 0.37
0.53 0.18
1.61 0.46
0.75 0.22
0.33 0.44
1.97 2.18
0.64 0.24
0.72 0.45
0.18 0.23
0.46 -0.05
1.02 0.79:
1.56 1.46:
0.61 0.02:
0.26 0.09:
0.30 -0.06:
1.03 0.46:
0.51 0.12
0.53 0.30
0.38 0.17
0.88 0.17
0.76 1.81
0.94 0.41
0.48 0.09:
0.35 0.08:
0.60 0.07:
0.31 -0.17:
0.46 0.17:
0.56 -0.21:
0.39 0.02:
0.28 -0.29:
0.26 -0.07:
0.33 0.04:
0.31 -0.09:
0.65 0.09:

remarks

BD+60°2307

BD+60°2299

BD+60°2300

BD+6082293
BD+60°2292

blend

BD+60°2298, blend

BD+60°2304



7.21
11.80
11.06
11.64
11.83
11.55
10.88
11.18
12.70

9.75
12.89
12.42
10.44

CATALOGUE

/Continued/
B-V U-B
0.24 0.05:
0.29 0.01:
0.25 -0.23:
0.38 -0.15
0.66 -0.08
0.58 -0.12
0.52 0.28:
1.36 1.09
0.31 0.07
0.23 ~-0.44
0.71 -0.21:
0.32 -0.17
0.20 -0.40:
0.38 -0.09
1.22 1.02:
0.34 -0.22
0.95 0.57:
1.60 1.60
0.58 0.25
0.44 0.14
0.44 -0.11
0.42 0.23
0.89 0.26
0.59 0.10
0.42 0.36
1.43 1.59
0.51 0.02
0.48 0.03
0.57 0.31
0.30 -0.34
0.30 -0.20
0.60 0.15
0.44 0.1l6
0.42 0.05
0.46 0.23
0.91 -0.22
0.53 0.11
0.51 -0.17
0.51 0.12
0.67 -0.01
0.34 -0.40
0.34 -0.23
0.39 -0.05
1.56 1.54:
0.46 -0.26:
0.48 -0.22
0.66 0.09
0.78 0.03
0.22 -0.12
1.35 1.36
0.51 0.13
0.63 0.05

remarks
BD+60°2303

BD+60°2310

BD+60°2312

BD+60°2311
BD+60°2318

BD+6022322
BD+60°2323

BD+61°2225

BD+61°2224

Sl
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Sp.

B7

AO

B8
K2IIT
G8III-IV
G8III

AO

11.51
12.58
10.39
11.44
12.48
11.69
12.20
12.09
11.69
11.43
11.45
12.18

9.63
11.21
10.93
12.53
12.67

o

.

CATALOGUE
/Continued/
B-V U~-B
0.22 -0.55
0.32 -0.01
0.24 ~0.20:
1.27 0.81
0.95 0.28
1.01 0.53:
0.41 0.11
0.50 0.22
0.88 0.20
0.13 ~-0.52
1.22 0.81
0.14 -0.57
0.40 -0.05:
1.49 1.65:
1.73 1.90:
0.79 0.30:
0.57 -0.18:
0.51 0.02:
0.65 0.00:
1.49 1.32
0.49 0.21
0.58 0.34
1.34 0.74
0.60 0.15
0.30 0.14
0.58 0.02
0.49 0.09
0.75 0.05
0.58 0.24
0.41 0.10
1.00 0.21
0.31 -0.49
0.31 -0.85
0.64 0.27
1.56 0.90
0.53 0.15
0.40 0.07
0.57 0.21
0.91 0.04
0.38 0.04
0.73 0.26
0.62 0.15
0.50 -0.02
0.63 0.11
0.93 0.19
0.61 -0.05
0.62 0.74
0.87 0.24
1.42 1.24
0.41 0.01
0.55 0.09
0.74 0.04

remarks

BD+61°2221

BD+61°2209
BD+61°2208

BD+6182207
BD+61°2205

BD+61°2206

BD+61°2199

blend

BD+61°21.94

BD+6192202

blend

BD+61°2204



No.

1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362°
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376:
1377
1378
1379

Sp.
AD
AO
AO
AO
AO
AOQ
AO
B5
F8
gk
F4
A0
AO
AO
B7
AQ
AO
AO
AO
AO
A4
B8
F8
G8III
FO
G8II
AO
AO
F8
F2
AO
F2
F8
F8
A0
F8
AO
FO
F8
KOIIT
KOIIT
F8
B8
F2
AO
Kov
AO
AQ
B6
F8
KOIII
AO

12.03
11.78
12.79
12.23
11.46
11.75
11.60

9.16
11.59
10.51
10.50
11.18
11.92
11.62
10.88
12.95
11.90
11.75
11.93
12.56
10.87
11.30
12.01
10.79
lo.23
10.79
11.21
11.35

8.92
12.06
12.80
12.09
10.36
10.87
12.49
11.35
12.54
12.29
11.29
10.03
10.52
11.79
11.28
11.97
12.82
10.66
13.04
12.54
10.15

8.89
10.50
12.35

CATALOGUE
/Continued/
B-V U-B
0.30 0.12
0.78 0.06
0.38 0.03
0.77 0.14
0.46 0.17
0.44 0.06
0.22 0.14
0.15 -0.41
0.59 0.09
1.96 2.33
0.44 0.02
0.30 0.13
0.45 0.06
0.41 0.06
0.42 -0.20
0.47 0.21
0.25 -0.02
0.42 0.01
0.51 0.12
0.38 0.09
0.43 0.18
0.33 -0.30
0.65 0.17
1.15 0.89
0.43 -0.17
1.25 1.01
0.29 -0.09
0.46 0.01
0.51 -0.13
0.85 -0.05
0.49 0.10
1.33 1.27
0.38 -0.11:
0.51 -0.29:
0.23 -0.05
0.58 -0.12
0.45 0.38
0.55 0.14
0.45 0.06
1.59 1.66
1.15 1.25
0.75 -0.01
0.26 -0.21
0.38 0.25
0.56 0.20
0.88 0.44
0.38 0.30
0.23 0.43
0.22 -0.31
0.47 -0.01:
1.06 1.18:
0.42 0.23:

remarks

BD+61°2211

BD+61°2212

BD+61°2210, blend

BD+61°2219

BD+61°2223
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CATALOGUE °

/Continued/
No. Sp. v B-V U-B remarks
1404 A7 13.32 0.86 0.48:
1405 K2III 11.15 1.48 1.49:
1406 a0 12.36 0.59 0.14
1407 A2 11.02 0.31 -0.21:
1408 F6 12.62 0.63 0.24
1409 A0 12.64 0.25 0.40
1410 F8 12.17 0.49 0.31
1411 gK 11.33 1.36 1.37
1412 B8 11.54 0.28 0.12:
1413 A2 11.18 0.29 -0.19 o
1414 F8 10.15 0.20 0.28 BD+61°2228, blend
1415 20 12.07 0.40 0.36
1416 F8 11.16 0.53 0.09
1417 G5 11.57 0.92 0.51:
1418 F8 10.10 0.86 0.75
1419 FO 11.65 0.55 0.14 o
1420 A4 10.54 0.40 0.32 BD+6102230
1421 A2 9.91 0.10 0.08 BD+6102231
1422 KOITI 9.64 1.28 1.20 BD+61°2229
1423 F5 10.55 0.68 0.05
1424 KOIIT 9.55 0.97 0.92
1425 FO 10.74 0.34 -0.04 o
1426 F5 8.79 0.43 -0.05 BD+61°2226
1427 F5 10.44 0.39 -0.10 o -
1428 KOV 10.01 1.00 0.77 BD+61-2227
1429 F8 10.95 0.78 0.45 o
1430 Bl 6.68 0.09 -0.76 BD+61°2233
1431 K2ITI 11.64 0.58 0.04
1432 A2 11.37 0.27 -0.29
1433 FO 11.08 0.51 -0.03
1434 GO 11.90 0.65 -0.16
1435 G 12.41 0.93 0.12 o
1436 KO 9.94 1.58 1.09 BD+61°2239
1437 F2 11.31 0.77 0.06
1438 a0 12.82 0.53 0.30
1439 A0 12.39 0.29 0.07
1440 A2 10.90 0.17 -0.04
1441 RO 10.52 0.29 -0.01
1442 A0 11.89 0.64 0.28
1443 G5 12.68 0.90 0.26
1444 gK 9.58 1.64 1.38:
1445 B6 10.65 0.21 -0.51
1446 FO 11.44 0.49 0.20
1447 KOIII 9.83 1.23 0.93
1448 A0 8.42 0.14 -0.03 BD+61°2243
1449 B7 11.05 0.10 -0.27
1450 A3 10.87 1.14 0.74 BD+61°2248
1451 A2 10.86 0.08 -0.15
1452 A0 12.49 0.42 0.37 o
1453 GO 8.92 0.50 0.11 BD+61°2250
1454 FO 10.06 0.40 0.29 BD+61°92252

1455 G5IV 9.35 0.85 0.51 BD+61°2253



No.

1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491.
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507°

K2II-ITI
FO
K2I-II
F2

09.51b

12.10
11.19
10.31

8.86
12.33
10.58
11.91
10.68
11.41

5.10

CATALOGUE
/Continued/
B-V U-B
0.36 0.05
1.03 1.27
0.57 -0.01
0.42 0.14
0.51 0.05
0.13 0.10
1.36 1.55
0.52 0.13
1.37 1.51
0.73 0.23
0.04 0.01
0.43 0.19
0.56 0.13
0.70 -0.13
0.72 0.08
1.14 0.80
0.37 0.13
1.58 1.75
0.48 0.36
0.56 -0.14
0.56 0.07
0.59 0.23
0.01 0.05
0.21 ~-0.14
0.50 0.38
1.49 1.46
0.68 0.09
0.39 -0.03
0.51 0.01
1.05 1.11
0.41 -0.18
1.02 0.93
0.54 0.20
1.07 1.02
1.07 0.89
0.74 0.08
0.32 -0.10
0.30 =-0.09
0.31 -0.03
1.08 0.99
0.47 0.08
0.51 0.09
0.34 -0.24
1.35 0.85
0.10 -0.40

-0.03 -0.73
0.65 0.06:
0.25 0.48
0.55 0.18
0.44 0.07
0.42 0.18
0.09 -0.84

remarks
BD+61°2258

BD+61°2259

BD+61°2260

BD+61°2264

BD+61°2265

BD+61°2257
BD+61°2255

BD+61°2251

BD+6122247
BD+61°2248

BD+61°2246

55
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AO
B7
AQ -
FO
AO
AO
B3e

KoV

K2II-III
F8
G2
B6
B8

10.95
10.71
11.39
11.24
11.67

9.91
10.92
11.45
10.07

9.95
11:52

9.39
11.59
11.26

9.31

8.90

8.98
10.78
11.37
12.66
11.16
11.61
11.65

9.34
10.51
10.59

6.95
11.76
12.95
12.13
11.34
10.86

9.18
11.82
10.60
11.70
11.96
10.94
12.01
12.00
12.83
11.45
11.00
11.13
11.76
11.76
12.00

11.39
11.29

9.27
11.58

CATALOGUE
/Continued/

B-V U-B
0.28 0.15
0.33 -0.31
0.39 0.16
0.64 0.28
0.35 -0.09
0.19 ~0.38
0.19 -0.43
0.49 0.03
1.07 0.56
0.35 -0.26
0.41 0.05
0.28 0.13
0.44 0.15
0.57 0.03
1.04 0.61
1.22 1.21
1.85 2.26
0.62 0.30
0.67 0.04
0.35 0.22
0.72 0.11
0.58 0.34
0.65 -0.02
1.54 1.57
0.36 0.22
0.24 0.13
1.17 1.18
0.98 0.04
0.56 0.21
0.84 0.24
1.15 0.-5
0.79 0.22
0.21 -0.04
0.50 0.16
0.98 0.55
0.53 -0.04
0.43 0.19
0.59 -0.46
0.72 0.29
0.69 0.15
0.86 0.43
0.28 -0.01
0.26 -0.04
1.60 1.09
1.02 0.62:
0.49 0.15
0.37 0.30
1.30 1.61
0.47 0.23
0.65 0.09
0.14 -0.30
0.12 -0.07

remarks

BD+61°2242
BD+6182244
BD+61°2241

BD+61°2240
BD+61°2336
BD+61°2227

blend

BD+61°2334

blend

BD+61°2245

BD+60°2359



1608
1609
1610
1611
1612

CATALOGUE
/Continued/

B-V

0.41
0.32
0.59
0.25
0.95
0.21
0.33
0.06
0.47
0.99
0.34
0.15
0.19
0.57

0.26
0.36
0.69

0.31
0.18
0.46
-0.18
0.38
0.25
0.18
-0.25
0.06
0.94
0.28
-0.16
0.16
0.29

0.19
0.28

.

remarks

BD+60°2355

BD+60°2353

BD+61°2232

BD+6022333
BD+60°2334
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No.

1613
1614
1615
1616
1617
1618

1619

1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663

Sp.

KOV

11.71
12.77
11.76
12.50
11.52
11.52
11.77
12.03

12.32
10.46

7.68
10.21

8.15
10.81
11.81
11.76
13.06
11.68
11.25
10.27
12.54
12.18
11.40
11.43

9.10
12.34
11.79
11.04
10.30
11.61
12.72
12.04
11.75
11.23

7.88

9.67
11.94

" 12.85

11.73
11.08
10.56
11.13
11.51

8.99
11.52
10.62
12.44
11.50
11.56

7.97

CATALOGUE
/Continued/

B-V

0.44
0.38
0.67
0.46
0.35
0.48
0.33
0.32
0.42
0.04
0.57
0.93
0.11
0.03
0.18
0.14
0.39
0.36
0.67
0.36
0.32
0.72
0.69
0.59
0.50
0.61
0.58
1.47
0.91
0.43
0.61
0.54
0.67
0.45
0.70
0.18
1.79
0.36
0.48
0.53
1.51
0.60
0.33
0.88
2.04
1.27
0.55
0.53
0.61
0.55
0.01

U-B
0.14

0.19
0.06
0.14
0.28
0.33
-0.70
1.93
-0.18

0.46:

0.45
1.41
0.00
-0.05

2.48
1.04
0.06
0.30
0.02
0.11
-0.12

remarks

Bn+eogz357
BD+6002356
BD+60°2352

BD+60°2336

BD+60°2332

BD+60°2329

BD+60°2325

BD+60°2330



11.88
11.92
12.35
12.43

11.11
11.27
10.00
10.96
11.57
11.00

7.30
11.09
12.61
10.28
11.10
12.47
12.28
12.26
12.45

9.13
10.17
10.83
11.43
11.46
12.80
12.58
10.05
11.70
11.10

8.39
10.29

9.53
11.20
11.31
11.46
10.75
11.96
12.72
11.90
12.66
14.08
12.68
13.00
12.74
11.88
12.18
13.24
12.57
13.15
12.46
11.91

CATALOGUE
/Continued/

B-V U-B

0.32 0.05
0.33 0.19
0.81 0.72
0.41 0.39
0.66 0.43
0.29 0.13
0.29 0.24
0.49 - 0.57
0.35 -0.07
1.10 0.86
0.63 0.26
1.60 0.77:
0.26 -0.08
0.34 0.27
1.42 .1.14
1.24 0.77
0.36 0.36
0.23 0.14
0.24 0.43
0.85 0.35
1.67 2.21
0.64 -0.03
0.85 0.64
0.78 0.13
0.33 -0.28
0.26 0.15
0.37 0.03
0.67 0.26
0.82 0.33
0.57 0.15
0.27 0.35
1.46 1.53
1.42 1.44
0.28 ~-0.27
0.27 -0.36
0.71 0.12
1.21 0.89
0.31 0.19
0.58 0.08
0.18 -0.19
0.49 0.39
0.75 0.65
0.46 0.02
0.67 0.47
0.48 0.20
0.54 0.08
0.87 0.36
0.20 0.80
0.18 0.18
0.50 0.20
0.57 0.07
0.35 0.18

remarks

BD+60°2335

BD+60°2339

BD+60°2331

BD+60°2326
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1738
1739
1740
1741
1742

12.25
12.72

CATALOGUE
/Continued

B-V

0.43
0.38
0.54
0.71
1.23
0.69
0.91
0.46
0.61
1.32
0.93
0.61
0.79
0.56
1.03
0.83
1.46
0.55
0.98
0.93
1.64
0.52
0.49
1.02
0.84
1.16
1.08
0.70
0.71
0.51
0.49
0.67
0.52
0.61
0.63
0.64
0.60
0.98
0.95
0.75
0.89
0.68
1.76
0.75
0.62
0.69
1.26
0.69
1.05
0.51
0.49
0.65
0.75

/

U-B
0.08
0.04
0.18
-0.17
0.17
0.00
0.11
0.72
0.00
0.33
0.19
0.29
0.40
0.07
0.72
0.07
0.91
0.08
0.22
0.25
1.41
0.01
0.14
0.20
0.28
0.51
0.16
0.09
0.15
c.1l0
0.19
0.34
0.09
0.22
0.20
0.23
0.17
0.41
0.15
0.20
0.26
0.16

0.11
0.06
0.04
0.86
0.13
0.01
0.05

0.22
1.11

remarks



No.

1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804°
1805°
1806°
1807°
1808°
1809°
1810°

12.27
12.05
12.96
12.73
12.93
10.92
12.95
12.88
12.81
11.73
12.76
13.09
11.95
12.04
12.65
10.16
12.75
12.58
12.81
12.95
12.83
10.86
12.75
12.66
12.90
13.31
12.86
13.01
13.28
13.16
12.73
13.18
13.22
11.34
10.98

6.69

7.02

7.90

8.92

9.34

9.83
lo.01

TABLE

/Continued/

B-V U-B

0.72 0.33
1.68 1.60
0.81 0.28
0.89 0.19
0.87 0.20
l1.61 1.25
0.92 0.28
0.65 0.37
0.80 0.41
0.59 0.11
0.63 0.06
0.92 0.14
1.13 0.27
1.03 0.23
0.90 - 0.58
1.71 2.03
0.81 0.52
1.18 0.56
0.76 0.04
0.75 0.27
0.75 0.15
1.70 1.53
0.76 0.06
0.44 0.08
0.69 0.04
0.78 0.26
0.74 0.18
0.71 0.23
0.61 0.09
0.68 0.23
0.38 0.09
0.19 0.81
0.75 0.24
2.20 2.00
2.24 2.43
0.24 -0.57
0.26 -0.56
0.08 -0.73
0.17 -0.46
0.18 -0.40
0.23 -0.33
0.15 -0.49

remarks

BD+6192216
BD+6122217
BD+62 2006
BD+61°2215
BD+61°2214
BD+6192213
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NOTES TO THE CATALOGUE

A point at the right wupper side of the running number de-
notes photoelectrically measured magnitudes.

Blend is remarked if the photographic image of the measured
star is distorted by a neighbouring star.

A colon beside the U-B eolour denotes that the wultraviolet
magnitude of the star is uncertain because of the field error of
the ultraviolet filter.

Star No. 1501: The HD type of this star is A3. On our plates
it shows an O-type spectrum, with HeII 468.6 in emission.

Star No. 1514: HeI 4026 can be seen in emission.



