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STUDY OF OBSCURED FIELDS IN PA 793

Marin Kalinkov and Venko Dobrichev

In our previous paper [1] we examined the determination of the total
photographic absorption (4m,) in the Great Rift (Cygnus) in the Palomar
Atlas Sky Survey O 77. Bok’s method [2] was applied. In the present paper
Amy, is determined for the region of 2.54 sq. degr. (PA 793) by the same
method.
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Fig. 1

I. For determination of 4m,, we used the same plexiglass reseau [l]
with the squares 6’6’ in size. The count of stars was carried out with the
help of blink microscope for plates (Zeiss, magnificance 13X) also.

The field in which the absorption was measured is represented in Fig. 1,
where the center of print O 793 is marked. The equatorial coordinates of
the center are (by [3])
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a1950 — 1 gh 1 61’1‘1 1 35,
(5195(): + 180 ]0' 16,'
and the galactic coordinates (the second system) are (by [4])

=50
bl = - 2°50.
Table 1

Nr Gc mn ®1950 81950 M sl
1 26784 6m.03 19h22mQ7s | +16°50'20"/ 51°42 —+0°38’
) 26547 6.71 19 13 21 + 18 25 38 52 06 +3 13
3 26939 7.16 19 28 11 +17 3520 53 03 —0 17
4 26873 6.93 19 25 13 +18 1137 53 156 +0 38

The reference stars in Fig. 1 are given in Table 1, where Nr, m, a and
0 are after [5].

The examined region covers four almost complete lines of the reseau
(respectively of the PA print), when a little extension was made (V—VIII
lines), where there is localized a dark nebula. The center of PA 793 is locat-
ed on line II, column 32. Actually, the reseau is given in Fig. 1. All
counts have been made with the help of the cross-wire eyepiece, in the
blink microscope. Each reseau square 6'x6 was divided in four equal
parts with sides of 3'.

The print O 793 is very poor of regions without absorption. This is a
difficulty in the choice of the comparison field. It is found, that of the two
fields @ and & (the two are located on very great distances from the center)
only a may be used, since & is obviously influenced by heavy absorption.
The galactic coordinates of a are

pals
e

Amy, is the total photographic absorption in respect of the comparison
field @ and in this sense in field a there is not absorption. Otherwise the
absorption in the field @ would be necessarily found by some other method
and then the absorption in the observed region may be attached to the ab-
sorption of a.

By means of N(m) for a and the Tables of Seares, Joyner et al. [6] the
limiting stellar magnitude of the count may be determined as if for a,
lg N(m)=4.621, we obtained the limiting photographic stellar magnitude
P

The comparison field @ has 4" = +4°5, and the Tables [6] are for a
non-standard galactic pole, which has equatorial coordinates (a,gq55=12041m205
and d,g75=4-27°21"), and then we rightfully may reckon that in fact 4" =
= +4-5° With this value of a we tabulated

4 lg /V(”Z) = lg N(m)obsc—lg N(m)stand
as function of the total photographic absorption 4m,, by [6] (Table 2).
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Table 2

I

Ammt AIgN(m) ‘ A”'tot AlgN(m) Ammt Alg}\(m) Amtot AlgN(m)
0m,0 0.000 1m.4 —0.406 2m.8 —0.848 4m ] —1.300
0.1 —0.032 5 —0.436 2.9 —0.881 q, —1.336
02 —0.064 1.6 —0.466 3.0 —0.915 4.3 — ]| 87
0.3 —0.092 1.7 —0.496 3.1 —0.948 4.4 —1.410
0.4 —0.119 1.8 —0.527 3.2 —0.982 4.5 —1,447
0.5 —0.147 \ 1.9 —0.558 3.3 o7 |l AG —1.484
0.6 S04 2.0 —0.590 3.4 o 1500
0.7 —0.202 \ 2.1 —0.621 3.5 —1.086 4.8 —1.559
0.8 — (2R 212 —0.652 3.6 SR 4.9 —1.597
0.9 —0.260 { 2.3 —0.684 3.7 —1.156 5.0 —1.635
1.0 SELL L RO —0.717 3.8 =592 5.1 —1.673
181 — @317 25 —0.749 3.9 5998 5.2 =71
1.2 —0.346 || 26 —0.782 4.0 —1.264 5.3 —1.750
1.3 —0.376 \ 2.7 —0.814

The maximum absorption, which is practically limited by the square
sizes (3'X3') is Amy=6m.0. The last value corresponds to the 1 star for
area 1/400 sq. degr. There is an exception in the squares of Ill and 1V lines
37 column only, where N(m)=0.
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One should correct the calculated values of Am,, (in the whole region)

for the galactic latitude. This correction is not used because: 1.

By [6]

lg N(m)p—o--—1g N(m)~0.046+0.050, but by Table 2 for Am,,;=0.1 we have

Alg N(m)~0.032+0.040, which

values

are not distinguished essentially.

2. On the other hand we are not sure thataisan unobscured field in fact.
Thus we may conclude that within accuracy of about 0™.1 for Amg, there
is no necessity of a correction.
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The final results for
Amy, are given in Fig. 2
(for PA O 793).

II. It is known, that
Tables analogous to [6]
for the red spectral
region (E from PA) do
not exist. That is why it
is impossible to investi-
gate the total red absorp-
tion of PA. Nevertheless,
the corresponding value
of N(m)g—N(m), for each
square 3'x 3’ gives cer-
tain information for about
the selective absorption.
The values of NM(m)g are
obtained by the same
method, for the identical
region of E 793. In Fig. 3
the differences N(m)z—
N(m)o are presented.

Besides this on the
Figs. 4 and 5 the distri-
butions of the counts
(after E and O print from
PA) are given. On the or-
dinates are plotted the
numbers of count cases
within intervals by Mm).

II. Currently two
hypotheses for the distri-
bution of obscured matter
in the Galaxie exist.
According to the first
(developed by Ambartsu-
mian [7—10]) the obscur-
ed matter is concentrat-
ed in clouds with the
mean absorption and
given  distribution in
space. According to the
second hypothesis (Chan-
drasekhar and Miinch
[11—16]) the obscured
matter has the continu-
ousdistribution,which per-
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mits the simple introducing of correlation functions. Actually, as it is shown by
Paczynski [17], the two hypotheses can be unified. Paczynski develops a new
hypothesis, which is supported by the count of stars in the prints O of PA.

Althengh ot " the "pniniss ESof DA (o fiot = exisis stalistic = star
Tables mnevertheless autocorrelation functions from the star counts can
be plotted. The counts N(m) for the first lines of the two prints (in squares
6'X6') were used for deduction of autocorrelation functions /R(zr), which are
normalized to 1. R(r) are given in Fig. 6. As it is shown in Fig. 6 the
autocorrelation functions approach to the model of Chandrasekhar and
Miinch for the continual distribution of obscured matter. According to [17]
one may think, the analogous picture should have place aiter the hypothesis
of Ambartsumian also.
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R U CAIECRI O

HM3CJIEABAHE HA TOITbUIAHETO I1O PA 793

M. Karunros u B. /obpunes

(Pestome)

[To merona na Bok, usnoxken B [1), e mosyyeHo mbaHOTO hoTorpadpuyecko
norneiiane B obuacr (¢ur. 1) or PA O 793. [anuurte ca npuBejseHd Ha ¢ur. 2.

3a cpmara obaact no E- u O-poToxonus ca HamepeHd pasIUKUTE
AN(m)= Ng(m)— Ng(m), npeacraBend Ha ¢ur. 3.
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