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Photometric data have been obtained for the open cluster NGC 1605, The distance of the
cluster is 1480 pc, its angular diameter is 7°, and its linear diameter is 2,6 pc,

The unusual inclination of the main sequence of the cluster is probably explained by errors
in the photometric system, in the range of faint stars, which have not yet been accounted for, The
question of the reality of the unusual inclination of the main sequence can be resolved only after
spectroscopic and photoelectric studies of the cluster stars have been carried out, and this would
not appear to be possible in the near future as the stars are extremely faint (the brightest cluster
members are of magnitude 14™.5),

The open cluster NGC 1605 is located on the boundary between the constellations Auriga and Perseus, Its
equatorial and galactic coordinates for epoch 1900,0 are, respectively:

a = 04hg7m g 1 =126%3
5 = +45°.02" b=—0%5

According to Trumpler’s classification [1], it is of type IIT 2 m, i.e., contains a moderate number of stars
(50 to 100), and is not appreciably concentrated toward the center, In catalog [2] there is a summary of the re-
sults of a few investigations of this cluster. The cluster is interesting as a very remote object not far from the
galactic plane. Of all the clusters that have been studied photometrically, it is perhaps the faintest,

For the photometric study of stars in NGC 1605, observational data was obtained by K. A, Barkhatova and
Yu. A. Pupyshev in 1955-56 with the 15~-inch Schmidt telescope at the Engel'gardt Astronomical Observatory.
The photography was done on moonless nights with good atmospheric transparency and little effect of seeing on
the stellar images, Because the standard region KSA-24 was photographed on the same plate as the cluster, errors
due to difference in atmospheric extinction and development were reduced to zero,

The photographic and photovisual magnitudes were determined from negatives on Ilford Zenith plates, and
on Agfa ISS plates with a Schott GG-11 filter, Stars down to the 16th magnitude were obtained on the Agfa ISS
plates with the yellow filter after 40 minutes exposure, while 18th magnitude stars were obtained on the Iiford
Zenith plates with the same exposure, The photovisual magnitudes of stars in the selected area were taken from
unpublished data by Seares, while the photographic were taken from the Mount Wilson Observatory catalog, Color
indices were known for 28 stars in KSA-24. The guiding was good on all the negatives, The photometry was
done on the MF-2 microphotometer with an auxiliary diaphragm having several circular apertures of various di-
ameters, In the cluster region, the surface-star density is high; therefore, two supplementary lenses were used,
Readings were taken on a logarithmic scale, The measurements on a single negative were made in a single day,
if possible and, during this time, the readings for the standard stars did not vary by more than 1 or 2 scale divisions,
From the photometric data on the Kapteyn selected area, characteristic curves were plotted relating stellar mag-
nitudes with differences in microphotometer readings for the star and for the background adjacent to it, and it
was found that the linear portion of the curve for the two plates taken in the photographic spectral region covered
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the range Mpo = 13M.5 to mpﬁ =16™.,6. NGC 1605 contains many faint stars, and for some of them it was neces-
sary to determine Mpg using the underexposure part of the characteristic curve, Hence, it must be noted that the
photographic magnitudes from mpg = 16™.5 to mpg = 17,5 are somewhat uncertain, Stars of still greater photo-
graphic magnitude, although noted on the plates, were not used for the photometry in view of the very low pre-
cision of such measurements. The photovisual magnitudes were determined with certainty in the range mpy =
=12M o mpy = 14,8, and less certainly from mpy = 14™M38 to mpy = 15™.8, The system of photographic and
photovisual magnitudes is the same as the international system, Apparent magnitudes and color indices were de-
termined for a total of 250 stars in the cluster and its vicinity, Photovisual magnitudes were derived from four
plates, photographic from two, The mean error in the magnitudes was + 0,05, In order to determine the photo-
graphic magnitudes of still fainter stars, additional plates of the cluster were obtained with the 16-inch Zeiss
doublet of the Crimean Astrophysical Observatory. The photography was done by E. L. Chentsov in the summer
of 1958, using nonhypersensitized Agfa Astro and Kodak OaO plates, The very steep chromatic curve of the 16-
inch refractor makes it unsuitable for taking photographs in the photovisual region, Besides, the instrument has a
large field error, The instrument was used only to obtain photographic magnitudes. For more accurate deter-
mination of the magnitudes of bright and faint cluster members, as well as of the stars surrounding the cluster,
several photographs were taken with different exposures (from 10 minutes to 1,5 hours)., The photographic mag-
nitudes of the stars were determined by comparing them with stars of the Kapteyn selected area No, 24, which
was photographed on the same plate as the cluster,

In estimating the stellar magnitudes, all errors which arise in photometric work with this instrument were
taken into account. After all corrections had been made, the photographic magnitudes obtained with this instru-
ment were very similar to those obtained earlier with the Schmidt camera,

In order to estimate the angular diameter of the cluster and the number of stars contained in it, star counts
were performed in annular zones by Tseraskii’s method. For the counts, the cluster region was divided into six
zones, Figure 1 shows the variation in surface-star density with distance from the center of the cluster, irrespec-
tive of stellar magnitude, A pronounced feature of this cluster is the absence of marked concentration of stars
toward its center, Within the borders of the first three zones, which corresponds to an angular diameter of about
4°, the surface density of stars remains constant, Thereafter it falls rapidly, and stars beyond the boundary of the
fifth zone may be considered just field stars. This means that the angular diameter of the cluster should be taken
to be approximately 7'. From Fig. 2, in which the curves of variation of star density with distance from the
center are given separately for four groups of stars of different brightness, it is evident that the decrease in the
number of faint stars with distance from the center proceeds more slowly than for the bright stars.

On the basis of the star counts; it may be concluded that NGC 1605 consists of approximately 80 stars, The
cluster has an elongated form without marked central concentration, In its projection on the picture plane, the
cluster less resembles a disc than an ellipse with axes in the ratio 1:1.5 (Fig. 3). The major axis of the ellipse
is almost perpendicular to the plane of the Galaxy,

In making the star counts, star No. 21 was taken as the cluster center (Fig, 4).

On the basis of the photometric data obtained, a diagram of color index vs, apparent magnitude was con-
structed for the cluster stars.

Table 1 lists the photographic and photovisual magnitudes, as well as the color indices, of these stars (star
numbers given agree with Fig, 4),

The main sequence is plainly evident on the color-magnitude diagram for the stars of NGC 1605 (Fig. 5).
The brightest members of the cluster are of apparent photographic magnitude 14,5, and have a color index of
+0™M,5, The unusual inclination of the main sequence may perhaps be explained by the fact that the positions of
the majority of faint stars on the diagram are uncertain, because the apparent magnitudes of these stars were esti-
mated from the underexposure region of the characteristic curves, Only after careful determination of the mag-
nitudes and color indices in the future may it be possible to decide whether the unusual inclination of the main
sequence is real, or whether it is due to some errors as yet unaccounted for in the magnitude estimates.,

The distance of the cluster was determined photometrically by fitting the main sequence of the cluster
stars to the standard main sequence constructed for the solar neighborhood. Basic to this method is the assumption
that the stars in the cluster and in the vicinity of the sun which belong to the same spectral classes are physically
the same,
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TABLE 1

Star No. Mpg Mpy CI Star No. Mpa myy ci1
16.58 15.70 0.%8 32 16.40 15.26 114
é 12.33 15.42 1.91 33 15.66 14.80 0.86
3 16.05 14.25 1.80 34 15.60 14.65 0.95
4 17.00 15.81 1.19 35 15.42 14.53 0.89
5 14.78 14.20 0.58 36 14.99 14.13 0.86
6 16.85 15.73 1.12 37 15.23 14.55 0.68
7 16.00 14.80 1.20 38 16.54 15.19 1.3
8 14.53 13.95 0.58 39 16.95 15.50 1.45
9 15.52 14.64 0.88 40 16.65 15.39 1.26
10 15.68 14.83 0.83 41 16.93 15.65 1.2§
11 16.75 14.80 1.95 42 16.06 14.42 1.54
12 15.33 14.59 0.74 43 15.36 14.62 0.74
13 16.05 15.10 0.95 44 16.66 15.50 1.16
14 14.73 14.16 0.57 45 16.24 15.12 1.12
15 16.01 14.99 1.02 46 | 16.55 15.35 1.20
16 16.57 15.22 1.35 47 16.25 15.17 1.08
17 15.90 14.91 0.99 48 16.77 15.44 1.33
18 16.00 14.86 1.16 49 17.10 15.40 1.70
19 15.83 14.91 0.92 50 17.60 15.58 2.02
20 15.38 14.56 0.82 51 15.90 15.01 0.89
21 17.13 15.87 1.26 52 14.87 14.25 5)).92
22 15.99 14.95 1.04 53 17.50 15.30 2.20
23 15.84 15.10 0.74 54 16.96 15.50 1.46
24 16-12 15.05 1.07 55 15.82 14.90 0-92
25 16.65 15.50 1.15 56 16.20 15.26 0.94
26 17.35 15.54 1.81 57 14.55 14.03 0.52
27 17.80 15.64 2.16 58 14.65 14.12 0.53
28 16.30 15.16 1.14 59 16.62 15.33 1.29
29 17.50 15.60 1.90 60 16.06 15.02 1.04
30 16.70 15.02 1.68 61 14.99 14.33 0-66

31 16.57 15.41 1.16

The character of the mpg vs. CI diagram makes it difficult to determine the distance of this cluster. In
making the distance estimate, the brightest cluster stars for which the apparent magnitudes and color indices were
most accurately determined were chosen, Fundamental conditions which must be met for the application of the
photometric method of estimating distances are the availability of data on interstellar absorption and a sufficient-

ly good fit of the cluster main sequence with the standard sequence

m over a broad interval of spectral classes. Absorption in the region of
"4 14 the cluster has been estimated in papers by Kiefer and Baker [3], and
5 . by E. K. Kharadze [4]. In the first paper, absorption was investigated
'_"g. in a region of the constellations Auriga and Perseus, which covers the
sl '..-lk." . . region of NGC 1605, According to these studies, the absorption in this
S oy . region is caused by two clouds: The first cloud, distinguished by its
‘ f:‘..‘ e . great nonuniformity,is situated at a distance of 300 pc from the sun;
e w3 . the second, more uniform, is located at a distance of 800 pc, At
AR «® greater distances, no significant amount of absorbing material has
18 ] 1

been discovered. A more detailed study of selective absorption was
made by E. K. Kharadze, He studied Kapteyn selected area No. 24,
Fig. 5, which is located in the immediate vicinity of NGC 1605, The pres-
ence of two clouds of absorbing material was confirmed, The color
excess at a distance of 2000 pc is 0™.7, In the absence of data on the spectra of cluster members, the most re-
liable result that may be used in estimating absorption in the cluster direction is that of E. K, Kharadze. How-
ever, neither of the papers referred to above provide the necessary accuracy, for in the first, too large an area is
considered, while in the second, the region studied does not coincide with the cluster, The distance of the cluster
was determined earlier by the method of diameters [5], and was found to be 1600 pc, Therefore, we may assume
in accordance with [4] that the color excess for the cluster does not exceed 0™,64, If we assume y = 4,7, the
total photographic absorption becomes Apg = 3,0, The apparent distance modulus, determined by fitting the
cluster main sequence to the standard sequence, was found to be m— M = 13™ 85, The corrected distance
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modulus is my— M = 10™,85, which corresponds to a distance of 1480 pc, The angular diameter of the cluster
is 7', whence the linear diameter is 2.6 pc.

In conclusion, we wish to thank Sh. T, Khabibullin and Yu. A, Pupyshev of the Engel'gardt Astronomical
Observatory, and E, S, Brodskii, L. S. Galkin, and I. M. Kopylov of the Crimean Astrophysical Observatory for
assistance in this research,
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