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ABSTRACT. Star-counts on the Palomar Sky Survey Atlas were made in 1968-87 in order to estimate
the background brightness in zodiacal light and airglow observations. Measured diameters of blue and
red images of each star were converted to the magnitude with empirical diameter-magnitude relations.
The resultant blue and red brightnesses and colors of the integrated starlight are presented for 24 sky
regions, including 4 polar (North Celestial, North Ecliptic, North and South Galactic) and 10 ecliptic
regions.

1. INTRODUCTION

‘We made star-counts of the blue and red photographs of the Palomar Sky Survey Atlas during
the period of 1968-87 using a star-counting instrument designed in 1967. The main purpose is
to estimate the brightness and color of the background integrated starlight in the zodiacal light
and airglow observations.

2. INSTRUMENT AND MEASUREMENTS

The instrument (Tanabe and Mori, 1971) is a 30-times enlarging projector equipped with a
Wollaston prism movable along the optical axis. The prism divides an original star-image into
two separate images on the screen. Since the separation between two images on the screen
depends on the prism distance from the screen, we can find the diameter of the original image
from the prism distance at which two images on the screen contact each other. The instrument
can measure star-images from m(B)R = 7.5 to the limiting magnitude of the Palomar Atlas.

Blue and red photographs of the same sky field were set in the instrument, and we meas-
ured diameters of both color images of each star down to the faintest star-images. The stan-
dard size of measured sky area is 100 mm? (3.4844 deg?) on the Atlas, which is comparable in
size to the field of view of photometers usually used for the zodiacal light and airglow obser-
vations. We measured 24 sky regions: 4 polar (North Celestial, North Ecliptic, North and
South Galactic Poles), 10 ecliptic regions, and also small areas in some interesting regions.
The total measured area of the sky is 54.803 deg?, and the total number of stars measured is
more than 171,000.

3. REDUCTION

For conversion from measured diameter to magnitude, empirical diameter-magnitude relations
were used. The relations for the blue and red photographs were obtained from measurements
of the North Polar Sequence Stars, of which the photographic (blue) magnitudes are known
and the red magnitudes were taken from the determination by Nassau and Burger (1946) and
from estimates with Minkowski and Abell’s formula (1963). The diameter-magnitude relations
are slightly different in different photographs. However, since we found from our test that the
difference is less than 0.5 magnitude for the Palomar Atlas, we used the North Polar Sequence
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relations for all the measurements.
4. RESULTS

Our results for 24 sky regions are listed in Table 1. Region Nos. 1 through 4 are polar
regions. Nos. 5-14 are regions along the ecliptic, e.g., E3 means o = 3" on the ecliptic. Nos.
15-20 were measured (Tanabe and Mori, 1976) in order to compare with the Pioneer 10’s
background light observation (Weinberg et al., 1974). Nos. 21-24 are inside and outside of
dark nebula L134 observed by Mattila (1976). The Palomar Atlas plate number and center and
area of each measured region are indicated.

The brightness of the integrated starlight is expressed in S ;g units, e.g., S1o(B) is number
of 10th blue magnitude AQ type stars per square degree. S;o(B) and So(R) are the direct
results of our star-counts, and from them S,yo(V) was calculated with Minkowski and Abell’s
formula (1963). The B-V color of the integrated starlight was obtained from the values of
S10(B) and S ((V). Colors of these 24 regions correspond to spectral types of G1-K6 of main
sequence stars.

TABLE 1. Results of Star-counts ( m(B) 275 )
Brightesses and Colors of the Integrated Starlight in 24 Sky Regions

Measured area
Integrated starlight
Palomar Center

Plate Area Brightness S, Color

Region No. o (1950) 8 I bt sq. deg.  (B) R) (] B-V

1 NCP 570 19"43.m0  +90°0010 1239 274 3223 220 67.1 445  +0.76
2 NEP 550 18 12.1 +66 01.6 95.8 286 3484 288 702 506 +0.61
3 NGP 64 12 38.7 +2928.7 1699 86.9 3484 17.7 60.2 380 +0.83
4 SGP 19 0029.7 -29 1352 46 -852 3.484 21.0 66.9 433  +0.79
5 VE 319 00 04.9 +0031.7 1004 —60.1 3.484 17.6 51.7 344 4073
6 E2 209 02 03.9 +12332 1499 —46.1 3.484 14.0 49.1 308 +0.85
7 E3 1460 03174 +1821.0 1654 -318 3.484 135 492 302 +0.87
8 E9 62 08 53.4 +17383 2100 352 3484 263 89.4 565 +0.83
9 Ell 722 10 52.9 405296 2462 548 3484 79 360 203 +1.03
10 AE 1401 12 04.9 -0031.7 2804 60.1 3.484 150 40.0 278  +0.67
11 Eld 1036 14 05.1 -1227.1 3303 46.1 3484 220 69.1 441 +0.77
12 EIS 741 15174 -18206 3454 318 3.484 152 822 437  +114
13 E21 1150 20534 -17 383 300 -352 3484 266 1157 66.7 +1.00
14 E23 811 22529 —0529.6 662 —54.8 3.484 120 422 263 +0.85
15 P1 1613 14 55.2 +0004.8 3562 492 0871 236 89.2 545 +0.91
16 P2 1402 15185 +0003.8 2.0 449 0871 22.1 740 470 +0.82
17 P3 1083 16 53.2 —06 40.0 125 219 0871 357 2000 1047 4117
18 P4 1043 16 30.9 —05 44.0 10.0 270 0.871 324 1026 66.7 +0.78
19 P5 764 16 06.9 —05 50.0 59 318 0871 15.1 77 421 +111
20 P6 266 17 18.9 —06 32.0 163 16.6 0.871 179 86.7 479  +1.07
21 M1 1078 15514 —04 302 42 357 0218 250 62.5 441  +0.62
22 M2 107 15 44.1 —04 45.0 2.6 369 0264 402 1580 946  +0.93
23 M3 764 16 02.5 —04 41.1 62 334 0.335 223 839 51.1  +0.89
24 M4 764 16 06.0 -04 41.1 6.8 327 0240 118 67.0 347 +117
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