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Abstract. Using CCD observations photometric magnitudes have been obtained
in 18 sub-fields in a direction at intermediate galactic latitude (I = 170°, b = 45°)
in a 14 deg” area. B and V magnitudes have been obtained for a total of 214 stars
out of which for 73 stars U magnitude also have been obtained. The magnitude
range covered is 11 < V < 21 and 0.18 < B — V < 1.85.
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1. Introduction

We are having an ongoing programme of star counts on Schmidt plates in a few selected
directions in the Galaxy with an aim to study galactic stellar populations. In order to calibrate
Schmidt plates photometrically, it is necessary to have a number of photometric standards
which cover the entire range of magnitudes to be studied on the plates. As Schmidt plates
cover a wide area of the sky, the standards should also be spread over the surface of the plate
so as to minimise geometrical effects present on the plate. This paper is the first in a series
of papers aimed at providing photometric standards in the selected galactic directions to be
studied. In this paper we present photometric magnitudes obtained through CCD observations
in the galactic direction centred at Otyp0 =9 R41m20° and 8,009 = +49°54°20” and covering
an area of 14 deg?. The observed stars lie in the magnitude range 11 < V < 21 and 0.18 <
B - V < 1.85. Notni et al. (1979) have also observed a few photoelectric and photographic
standards in the same 5 C1 direction, which are not included in our list.

2. Observations

The observations were obtained, using CCD systemis at the f/13 Cassegrain focus of the 104-
cm telescope of the Uttar Pradesh State Observatory (UPSO) in India and at f/6 Newtonian
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focus of the 120-cm telescope of the Observatorie de Haute-Provence (OHP) in France
during January 1991 to January 1993.

At UPSO the observations were obtained in UBV passbands using a Photometric CCD
system which has a coated Thomson chip having 23 micron square 384 x 576 pixels. The
chip covers an area of 2" x 3’ at the Cassegrain focus of the 104-cm telescope of the Observatory.
The details of the UPSO CCD system and filters used have been described by Mohan et al.
(1991). At OHP the observations have been obtained in B and V passbands using a CCD
system consisting of a RCA back illuminated chip having 30 micron square 323 x 512 pixels.
Each pixel corresponds to 0.83” at the Newtonian focus of the 1.2 metre telescope and the
total field obtained is 4.4 x 7°. The details of the CCD system and the filters used have been
given in Chevalier and Ilovaisky (1991).

We have obtained CCD observations of 18 sub-fields in this region. The total exposure
time varies from 20 minutes in V to 60 minutes in U filters. The log of observations is given
in table 1 and the identification charts are given in figure 1.

At UPSO, we have sandwiched the exposures of each field in each filter with exposure

~of a comparison field (field 12) in the same filter. The comparison field was same for all the

observed fields and lies in the region of observations. The observations were carried out within
two hours of the meridian so that air mass change within a given sandwich was only marginal.
The comparison field was standardised using Landolt’s (1983) stars on two different nights. -

At OHP, the observations were taken in B and V passbands for a few sub-fields without
any comparison field being observed. A sub-portion of each field observed at OHP was
reobserved at UPSO using the above mentioned procedure, so as to tie the OHP magnitudes

- N G . N
L] .
1 : .; 12 21 29
L J
L J
5 11 ®
s 24
[} 25 32
W 3 E g
33
. E
6 E
° 10 26 0
[ . . hd . 31
1 2
.7 - .
28 10
/
Field 1 Field 2
Field 5 Field 6
N E i
16 N
14. b4 * ® > 36 43 N
15 34
[ .
22 s 35 a8
w " 37 N E
N ®.39 ® ®.
® . w a2 o 49
# 21
14
® . . 47
13 . 20
1 ® 0 46
]
38 ®u ®
Field 3 Field 4
Field 7 Field 3
Figure 1. (Continued)
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Figure 1. Identification charts of the observed fields.
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Table 1. Log of observations of CCD fields

Field Date of observations 0(2000) 8(2000) Filters Exposure

VBU (1n min)
UPSO observations

Field-1 22-01-1993 9"21m308 +50°23.5" UBV 24,45,60
Field-2 17-01-1993 921139 +47 51.5 BV 30,40
Field-3 26-01-1993 922 00 +48 455 UBV 30,45,90
Field-4 28-12-1992 928 28 +48 48 0 UBV 9,22,75
Field-5 27-01-1993 928 32 +47 20.0 UBV 10,20,45
Field-6 24-01-1993 929 22 +50 120 UBV 20,55,90
Field-7 18-01-1993 93224 +48 15.5 UBV 18,40,90
Field-8 20-01-1993 93512 +47 21.5 UBV 35,60,90
Field-9 13-01-1991 937 46 +48 435 UBV 10,20,30
Freld-10 02-01-1992 9 37 54 +50 175 UBV 15,30,60
Field-11 14-01-1991 940 15 +48 38.5 UBV 15,20,30
Field-12 19-04-1991 944 12 +49 370 UBV 05,1,5
23-12-1992 UBV 1,3,10

Freld-13 19-01-1993 9 48 02 +47 26.0 UBV 30,45,90

Sub-portion of OHP field observed at UPSO

Field-14 24-12-1992 9 39 47 +49 38 0 UBV 8,22,80
Freld-15 26-12-1992 9 44 56 +49 420 UBV 10,30,90
Field-16 21-12-1992 9 44 44 +49 345 UBV 6,20,25
Field-17 22-12-1992 947 27 +50 04 0 UBV 10,25,45
Field-18 23-12-1992 948 25 +49 16 5 UBV 15,40,90

OHP observations

Field-14 4,5,6, 9 39 56 +49 36.0 BV 45,90
8-12-1991

Field-15 1,3,4-12-1991 944 54 +49 420 BV 15,45

Field-16 1,2,3, 944 41 +49 350 BV 35,60
4-12-1991

Field-17 30-11-1991 947 36 +50 050 BV 40,75
1,3,5-12-1991

Field-18 4,5-12-1991 948 32 +49 135 BV 26,80

to the standard system. A number of bias and twilight flat-field frames were also taken on
several nights during the observing runs both at UPSO and OHP.

3. Data reduction
The data analysis was mainly carried out using the computing facilities of Observatiore de
Besancon. The frames werc cleaned employing the standard procedures using ESO MIDAS

software running on VAX and DEC stations of the Observatory. Different clean frames of
same field in same filter were co-added. Photomeltry on the coadded frames was carried out
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Table 2. Magnitudes and colours of observed stars

Star no.

Field-1
1

Field-3
13
14
15
16
17
18
Field-4
19
20
21
22
23
Field-5
24
25
26
27
28
Field-6
29
30
31
32
33

0(2000)
1 m s

9121
921
921
921

921
921
921
921
921
921
921
921

921
921
921
922
922
922

9 28
928
928
9 28
928

928
928
928

255
292
342
359

34.0
36 4
38.4
396
403
40.7
42.6
435

54.8
54.9
56.7
1.1
24
39

207
22.8
259
321
36.0

30.5
33.8
34.6

928351

9 28

357

929155
929 164
929235
929256
9291255

8(2000)

r o

+50 22 7
+50225
+50 23 21
+50 24 29

+47 52 58
+47 51 39
+47 50 33
+47 53 21
+47 53 14
+47 51 2

+47 52 54
+47 53 23

+48 44 24
+48 46 38
+48 46 33
+48 46 4]
+48 44 56
+48 44 56

+48 48 2
+48 47 4
+48 47 53
+48 48 25
+48 48 52

+47 19 9
+47 19 21
+47 21 5
+47 18 33
+47 21 34

+50 13 35
+ 50 10 45
+50 11 27
+50 12 14
+50 12 58

UBV CCD standards near 5C1 radio sources

16 77
14 22
17.04
16.92

16 48
18 85
19 35
17.95
17 15
18 27
20.24
17.28

16 85
17 47
16.94
1492
1512
14 34

14.73
1105
15.12
14.39
1157

13.78
1570
1211
15.85
17.26

16 76
16.60
14 37
16.98
14 49

045
0.31
067
147

051
138
108
1.18
096
070
0.70
107

0.93
065
1.43
0.71
117
0.65

1.04
0.72
156
076
059

071
073
092
066
1.09

0.31
055
1.19
048
0.79

407

-012
002
—0.04

087
-018

024
109
0.15

078
027

045
004

0.24
0.27
0.39
008

-0 64
023
123

-0.03
0.58

(Contfinued)
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Table 2. (Continued)

Star no

Field-7
34

35

36

37

38

39

40

41

42
Field-8
43

44

45
46

47

48

49
Freld-9
50

51

52
Field-10
53

54

55

56

57

58
Freld-11
59

60

61

62
Field-12
63

64

65

66

o(2000)
h m s

932 185
32192
32198
32229
32 231
32238
32282
32 288
32 302

O O W O O O v ©

3571
3575
35103
35130
35136
35 15.6
935161

O WOV O O O O

937 43.6
937473
937489

937482
937483
9 37 49.7
937574
9 37 59.7
93817

940 121
940 147
940171
940 181

94450
944113
944 137
944 150

V. Mohan et al.

§(2000)

v

+48 17 14
+48 16 32
+48 17 33
+48 15 55
+48 14 30
+48 15 50
+48 14 25
+48 14 19
+48 15 58

+47 23 14
+47 21 18
+47 21 41
+47 20 6
+47 20 56
+47 22 22
+47 21 39

+48 44 31
+48 42 36

+48 43 32

+50 18 27

_+50 17 27

+50 18 42
+50 17 46
+50 16 53
+50 17 26

+48 37 25
+48 38 54
+48 39 31
+48 37 54

+49 36 19
+49 38 9
+49 35 31
+49 377

17 08
16.84
1927
17 50
1524
19.51
13 66
18 92
1553

13.75
16.35
1583
15.22
1945
18.98
1537

16 06
15.65
13.92

14.55
1545
18.68
15 69
1557
16 01

14.04
12 60
12.08
15 E§2

14.06
12 14
14.70
1115

133
054
138
0.40
060
071
0.55
0.37
1.18

110
060
085
099
0.41
082
053

067
054
0.71

0.67
068
055
0.81
085
100

0.57
048
065
0.77

048
0.59
052
094

0.04

-013
042

034

1.39

112
008
040
079

-0.03

0.19
0.00
0.41

058
031

0.30
048
072

000
-0.07
0.15

-0 05
006
-0.20
066

(Contiued)
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Table 2. (Continued)
Star no (2000) 6(2000) Vv B-V U-B
h m s °e

Field-15
67 9 47 564 +47 25 4 1556 078 012
68 947 577 +47 24 33 17.90 041 -044
69 947 593 +47 26 0 15.78 116 0.78
70 94853 +47 27 25 15.11 085 013

1 948 63 +47 24 43 17 98 163 *
72 948 8.2 +47 26 54 16 43 113 073
Freld-14
73 939 442 +49 34 {5 17 48 051 *
74 939452 +49 36 42 12 46 0.44 -022
75 939458 +49 39 14 19.61 046 *
76 9394714 +49 36 6 1118 0.18 *
77 939494 +49 38 59 14 32 0.95 063
78 939501 +49 38 5 14 53 066 001
79 939504 +49 34 30 1597 0.74 *
80 9139504 +49 36 22 17.99 133 *
81 939510 +49 41 4 18.30 186 *
82 939522 +49 37 1 17.43 I 32 *
83 9 39534 +49 39 24 19 82 0.88 *
84 939 533 +49 35 18 1916 163 *
85 9 39 535 +49 36 24 20 39 064 *
86 939550 +49 34 54 19 24 0.80 *
87 9 39 564 +49 36 40 18.68 057 *
88 939592 +49 34 50 1924 1.44 *
89 94000 +49 34 8 19.34 1.40 *
90 9 39 598 +49 38 7 18.50 061 *
91 940 0.7 +49 34 52 19 53 052 *
92 94025 +49 37 42 14 45 068 *
93 94046 +49 37 16 15.28 0.72 *
94 940 77 +49 35 34 18.59 1.75 *
95 94090 +49 37 1 17.07 0.66 *
96 94091 +49 39 57 20 61 052 *
Freld-15
97 944 420 +49 39 42 19 43 063 *
98 944 422 +49 44 56 20.15 1.33 *
99 944 432 +49 42 44 20 09 123 *
100 944 453 +49 40 8 14 44 0.47 *
101 944 455 +49 42 29 18 44 157 *

(Continued)
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Table 2. (Continued)

Star no.

102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

Field-16

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

a(2000)
h m s

944 463
944 490
9 44 50.8
944514
944 523
944 56.4
944 57.0
9 44 586
945 0.1
94519
94519
94524
94526
94550
94570

944296
944 311
944 316
944 314
9 44 32.1
9 44 32.6
944 335
9 44 34.8
9 44 359
944378
944377
944 379
9 44 38.5
9 44 399
944 406
944 408
944 411
944 427
944 437
9 44 448
9 44 45.0
9 44 48.8
944 495

V. Mohan et al.

8(2000)

+49 42 52
+49 41 50
+49 40 48
+49 42 42
+49 45 32
+49 40 41
+49 44 31
+49 41 18
+49 42 52
+49 42 15
+49 39 32
+49 39 19
+49 39 54
+49 42 8

+49 42 27

+49 35 29
+49 35 46
+49 34 43
+49 33 13
+49 35 29
+49 32 36
+49 37 22
+49 35 44
+49 35 17
+49 38 15
+49 32 19
+49 33 16
+49 33 34
+49 31 59
+49 36 3

+49 32 0

+49 33 18
+49 32 43
+49 36 56
+49 35 47
+49 32 13
+49 35 37
+49 33 53

19.50
20.77
16 19
19.80
15.27
15.58
20.01
13 69
12 98
2043
18.32
19.67
18.85
19.32
20.39

20.44
20.68
2028
20.47
16.69
18 43
17 97
18.24
18 85
20.23
19.66
1930
13 83
19 10
14 51
18 35
17 21
20.59
18 08
16 13
18.80
19.46
17 95

N

158
0.34
0.45
140
0.72
063
1.71
071
0.88
0.93
0.95
1.62
091
1.33
031

055
1.13
143
0.97
095
053
063
141
121
020
1.26
090
0.60
151
0.65
143
082
0.32
127
075
0.73
069
164

(Continued)
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Table 2. (Continued)

Star no.

140
141
142
143

Field-17

144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

169
170
171
172
173
174
175
176

UBV CCD standards near 5C1 radio sources

o (2000)
h m s

944492
9 44 50.2
9 44 50.8
9 44 51.7

947211
947 215
947224
947233
947 26.0
947 26.5
9 47 26.4
9 47 28.7
947 29.2
9 47 29.7
9 47 30.2
9 47 31.1
947 316
947 3138
9 47 32.8
9 47 33.1
9 47 333
9 47 33.6
9 47 343
947 342
9 47 352
947 359
947359
947 36.2
947 37.6

947382
9 47 38.4
947 385
947 390
947393
947393
9 47 415
947 413

5(2000)

o +

49 37 10
49 35 47
49 32 2
+49 35 57

+50 4 23
+5056

+50 4 23
+50 5 28

- +504 0

+50 7 51
+50 7 26
+5050

+50 5 33
+50 4 52
+5053

+50 8 48
+50 5 17
+50 5 38
+5033

+50 2 41
+504 3

+50 7 37
+50 7 52
+50 3 38
+50 3 42
+50 3 14
+50 4 31
+50 3 24
+50 6 21

+50 3 18
+5055

+50 2 46
+50 7 46
+50 2 46
+50 4 42
+50 3 14
+50 6 55

1925
12.21
18.25
18 16

19 46
15.36
17.83
19.64
19.26
20 28
18.09
15.88
14.33
1421
20.79
18.68
19.35
1505
14.01
13.19
18 73
16.97
17 98
18.45
1920
19 89
19.44
18.96
16 77

17 65
1970
20.72
18.03
19.34
20 14
19.31
18 11

1.55
046
1.30
1.27

130
0.55
069
1.23
151
083
125
091
064
0.79
093
107
0.99
0.83
0.63
0.56
1.42
0.75
075
1.31
145
1.41
130
1.44
051

095
019
088
0.83
0.99
1.29
1.70
1.08

411

062
0.12
0.39

0.51
023
-0.04

(Continued)
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Table 2. (Continued)

Star no.

177
178
179
180
181
182
183
184
Freld-18
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

o(2000)
h m s

947 424
947 427
9 47 456
9 47 46 4
9 47 462
9 47 46 4
947 470
947 505

948 191
948 194
9 48 20.3
948 213
948 21.6
948 21.8
9 48 227
0 48 228
948 237
948 246
9 48 245
948 244
948 249
9 48 25.8
9 48 27.7
9 48 283
9481295
9 48 299
9 48 31.7
9 48 33.6
0 48 338
9 48 343
948 358
9 48 38.4
9 48 39.1
948 427
048 435
948 443
9 48 447

V. Mohan et al.

&2

+50
+50

000)

r o

8 16
353

+50 7 44
+50 4 18
+50 7 27
+50 5 58
+50 5 46
+50 7 45

+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49
+49

15 19
15 51
13 28
16 42
15 58
14 45
12 58
13 55
15 11
16 59
13 29
12 58
15 51
10 38
1513
13 27
12 56
11 39
11 40
14 19
11 46
11 41
12 14
17 18
13 32
10 34
17 6
11 36
15 15

20.28
1528
1873
20.15
20 35
2059
19.95
1991

16 74
17 90
19 21
19.88
17 89
20.18
16.73
18.03
16 15
14.82
18.56
18 90
20.35
12.62
15.75
20.48
17 47
15 36
19 67
13 40
19.74
19.65
19 64
19 19
16.90
1579
1326
16 99
18.12

032
0.95
1.54
159
085
044
0.85
0.78

0.78
097
029
068
070
100
098
110
0.64
064
135
1.20
077
0.60
103
117
0.96
055
118
056
109
065
0.69
0.56
053
065
058
0.90
056

*

18
16

*x © D

*
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using DAOPHOT photometric package by Stetson (1987). PSF was obtained for each frame
and the PSF magnitudes were suitably tied to aperture photometry magnitudes. For comparison
field only aperture photometry was obtained.

There were no saturated stars in the UPSO observations, however, a few stars were
saturated in long exposure frames of the OHP observations. For such stars photometry has
been carried out using unsaturated short exposure frames only.

For each frame observed at UPSO, differential magnitudes and colours were obtained
using the observed magnitudes of the comparison field. These differential magnitudes were
then standardised using the transformation equations obtained by Mohan et al. (1991) for the
UPSO system :

AV = v) = —0.018A(B — V) | (D)
ABB - V) = 1.192A(b — v) (2
A(U - B) = 0.918A(u — b) L (3)

For OHP observations, the sub-sets of stars standardised at UPSO were used in conjunction
with the transformation equations obtained by Chevalier and Ilovaisky (1991) for the OHP
CCD system :

(V=) = 0.043(b — v) + Bl @)
(B—V)=1.104(b — v) + B2 .5

where B1 and B2 were determined using the standards in the frame obtained at UPSO. The
precision of photometric measures as determined by comparing different frames varies from
0.02 mag. for V = 12 mag. to 0.10 mag. for V = 20 mag.

In table 2 we have listed the identification numbers, co-ordinates (epoch 2000), V,
(B - V) and (U — B) for each star observed by us. A total of 214 stars have been observed.
While all the stars have V and (B — V) magnitudes, (U — B) magnitudes could be obtained
for only 73 of these.
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