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POLARIZATION OF STELLAR RADIATION. III. THE POLARIZATION 

OF 841 STARS* 
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ABSTRACT 

The polarization of 841 stars is given in Table 2. The probable error of a single observation is 0.0022 
mag. 

During the last one and one-half years a large number of stars have been observed for 
interstellar polarization. In general, only stars of high luminosity were included in the 
observing program. Many of the stars in the finding list of 0 and B stars of high luminos- 
ity published by Nassau and Morgan,1 cepheids, long-period variables, Wolf-Rayet stars, 
eclipsing variables, and one planetary nebula were in the program. Since the list includes 
over 600 stars not previously observed and since a new technique has been developed 
that promises even higher accuracy than that obtained with the present equipment,2 it 
seems appropriate to publish the available observations at this time. 

The photometric equipment employed in the present investigation consisted of the 
regular photoelectric photometer attached to the Cassegrain focus of the 82-inch reflector 
of the McDonald Observatory. For an analyzer, a piece of high-quality Polaroid, ce- 
mented between two glass plates, was placed in the//14 convergent bundle, 8 inches in 
front of the focus of the telescope. This Polaroid occupied either of two angular positions 
90° apart with respect to the photometer. The apparatus as a whole (Polaroid and 
photometer) could be rotated on the optical axis of the telescope to any desired position 
angle. In order to determine the polarization of a star, the following observing procedure 
was adopted. The photometer and Polaroid were set at some selected position angle. 
Three deflections were then made, the first and third at the same position of the Polaroid 
and the second with the Polaroid rotated by 90° from the other position. The photometer 
and Polaroid were then set at another position angle, 30° from the first. The three deflec- 
tions were again repeated. If the star was polarized by 0.02 mag. or more, an estimate 
was made as to the position angle of the plane of vibration. Three observations were then 
made. One observation (with a total of five instead of three deflections) was made with 
the Polaroid approximately in the plane of vibration at one of its two positions. This 
observation determined the amount of polarization. The other two sets of observations 
were made in order to determine the position angle of the plane of vibration with maxi- 
mum accuracy. This was done by setting the photometer at a position angle of 45° on 
either side of the estimated plane of vibration and obtaining three deflections at either 
position. When regions were observed in which the plane of vibration is relatively con- 

* Contributions from the McDonald Observatory, University of Texas, No. 201. 
1 Ap. 113,141,1951.1 am grateful to Drs. Nassau and Morgan for permission to use this list in ad- 

vance of publication. 
2 It is well known that seeing noise limits the accuracy of photoelectric photometry. In some types of 

observations where the star is compared with itself, there is an opportunity to eliminate the seeing fluctu- 
ations. One example is in spectrophotometry, when a narrow spectral region is compared with a broader 
one (W. A. Hiltner and A. D. Code, J. Opt. Soc. America, 40,149,1950). A second opportunity is in polari- 
zation observations, when one plane of vibration is compared to the perpendicular plane. The seeing 
fluctuations can be eliminated if the seeing for all perpendicular planes of vibration is coherent. From 
tests at the 12-inch telescope at Yerkes Observatory and the 82-inch reflector at McDonald, it appears 
that the seeing is coherent and that a factor of approximately ,10 in accuracy can be realized. 
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242 W. A. HILTNER 

stant, such as in Perseus, the two preliminary observations were deleted. When the Su 
showed only slight polarization, a series of observations was made with the photome 
and Polaroid set at intervals of 15o-30° in position angle. A complete set of observa tit 
of one star required from 12 to 20 minutes. Frequently, from 40 to 55 stars were observ 
in one night. The spectral region was limited by a Corning No. 3385 filter. The effect, 
wave length is near X 5400. 

The resulting observations were plotted (after any necessary systematic correction 
to be discussed shortly, had been made) with the difference in magnitude of the deflec- 
tions when the Polaroid was rotated 90° against position angle. The plotted observations 
were then compared with a series of master sine-curves. The amount of polarization and 
the position angle were determined by the master-curve that best fitted the observations. 
Master-curves were available in steps of 0.005 mag. 

The internal agreement of photoelectric observations of polarization of stars should be 
similar to that normally found in stellar photoelectric photometry. Under average condi- 
tions the probable error of a single observation is near ±0.003 mag. However, since dif- 
ferential extinction is of no consequence in the observations under consideration, a slight 
improvement would not be unexpected. The internal agreement was investigated from 
duplicate observations of 36 stars, with the observed amount of polarization varying 
from 0.008 to 0.154 mag. The duplicate observations are listed in Table 1 and are plotted 
in Figure 1. The observations were plotted in the following manner. For alternate stars 
the first observation was plotted as abscissa and the second as ordinate. The remaining 
stars were plotted with the first observation as ordinate and the second as abscissa. 
This procedure removed any possible systematic effects with time, with a resulting false 
impression of- the true accuracy. One characteristic of the present observations is im- 
mediately apparent. The probable error of a single observation remains sensibly constant 
for all values of the observed polarization. This, of course, is expected but is in contrast 
to the observations made at the U.S. Naval Observatory by the “flicker method,” where 
the probable error of a single observation increases with the measured value of the 
polarization.3 The probable error of a single observation of Table 1 and Figure 1 is 
0.0022 mag. 

Since the error of the position angle of the plane of vibration obviously depends upon 
the amount of polarization of the star, no value for the probable error can be strictly 
given without reservation. In order to give a graphic representation of the internal ac- 
curacy of a position angle, duplicate observations of Table 1 are plotted in Figure 2. 
The amount of polarization is plotted along the abscissa and half the difference of the 
two measures of position angle is plotted as ordinate. With few exceptions, the two 
measured position angles do not differ from the mean by more than Io. If we treat all the 
measures of position angle homogeneously, regardless of the amount of polarization, we 
have a probable error of 0?86. 

Systematic errors in the observed amount of polarization were investigated by observ- 
ing near-by stars of no assumed polarization. Normally, HD 166620 (tt = 0Î097), 
HD 13403 (tt = OT135), and, to a much lesser extent, HD 13137 (tt = O''006) were ob- 
served for these purposes. The largest systematic error observed at any position angle 
was 0.005 mag. except for a few observations made in October, 1949, where the system- 
atic error was as great as 0.012 mag. These systematic errors, which were usually less than 
0.002 mag., were constant for each observing period with the telescope. However, one 
or more of the above stars were observed on each night, usually near the beginning and 
end of the night. Consequently, the systematic errors were known with high precision 
and were applied. Hence no systematic error greater than 0.001 mag. should be present 
in the final value fi the polarization. The scale of polarization was obtained from the 
linearity of the amplifier. 

3 J. S. Hall and A. 1\ Mikesell, Pub. U.S. Naval Obs., 17, 16, 1950. 
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TABLE 1 

Lßt- Duplicate Polarization Observations of 56 Stars 

■IC 
'/JV Star 

5V1  
50°2666. 

'■n' 
10&« 

+62°79. 

usía. 

+65°102. 

6675. 

9105- 

12501. 

HiOlO. 

ihlkz. 

II4.322, 

II4469. 

+56°595. 

1U818. 

16779. 

E257056, 

20756. 

21291. 

Date 8 (Mag.) e Star Date 8 (Mag* ) 9 

I95O Sept. 30 
1950 Oct. 7 

19U9 Oct. 12 
1950 Oct. 19 

1950 Oct. 9 
1950 Oct. 10 

191+9 Oct 13 
I9I+9 Oct. 19 

1950 Oct. 9 
I95O Oct. 10 

1950 Sept. 29 
I95O Oct. 13 

1950 Sept. 2 
1950 Oct. 19 

191+9 Oct. 13 
I950 Oct. 12 

191+9 Oct. 12 
1950 Oct. 19 

1950 Oct. 6 
1950 Oct. 7 

191+9 Oct. 11 
1950 Oct. 11 

I9I+9 Oct. 11 
1950 Oct. 11 

1950 Sept. 30 
1950 Oct. 6 

1950 Sept. 29 
1950 Oct. 11 
1950 Oct. 11+ 

1950 Oct. 6 
1950 Oct. 11 

1950 Oct. 9 
1950 Oct. 10 

I95O Oct. 13 
1950 Oct. 11+ 

1950 Sept. 15 
1950 Sept. 29 

O.O5I+ 
0.062 

0.031 
0.039 

0.061+ 
O.O6I 

0.091 
0.099 

O.I57 
O.15O 

0.031+ 
0.038 

O.O7O 
O.O7I+ 

O.055 
0.01+7 

O.O90 
0.095 

O.O85 
0.088 

0.065 
O.O67 

O.Oi+5 
0.01+9 

O.O76 
O.O6O 

0.080 
'0.081+ 
0,080 

O.IO5 
0.103 

0.130 
0.126 

O.OO7 
0.008 

O.O76 
0.071+ 

81+ 

80 
82 

75 
7I+ 

99 
98 

102 
102 

121+ 
122 

101+ 
103 

112 
107 

113 
112 

117 
117 

113 
113 

115 
111+ 

111 
111+ 

111+ 
111+ 
ns 

nl+ 
n6 

121+ 
125 

175 
167 

n8 
n7 

169051+. 

18311+3. 

1871+59. 

195237. 

E22881+1. 

E229221. 

1981+78. 

1981+79. 

203938. 

210221. 

2n853. 

2121+66. 

E239991+. 

223385. 

223960. 

22I+055. 

225091+. 

22511+6. 

I95O June 29 
I950 Sept. 2 

1950 June 15 
1950 Sept. 9 

I95O June 29 
I95O Sept. 2 

•I95O Sept. 12 
1950 Oct. 19 

I95O Sept. 12 
1950 Oct. 11+ 

I95O June 25 
1950 Oct. 11+ 

I95O Sept, n 
1950 Oct. 19 

I95O Sept. 10 
1950 Oct. 19 

1950 June 28 
1950 Sept. 2 

I95O Sept. 3 
1950 Oct. 19 

I95O June 15 
1950 Oct. 9 
1950 Oct. 10 

1950 Sept. 2 
I95O Sept. 5 

I95O Sept. 3 
1950 Oct. 9 

1950 June 29 
1950 Sept. 2 

I95O June 28 
I95O Sept. 2 

I95O June 28 
1950 Sept. 2 

1950 June 29 
I950 Sept. 2 

1950 June 16 
1950 Oct. 19 

0.01+5 
O.Oi+O 

0.136 
0.135 

O.056 
O.O67 

0.021+ 
0.021+ 

0.030 
O.025 

0.033 
0.051+ 

0.062 
0.061 

O.056 
O.O57 

0.050 
0.030 

0.01+1 
0.039 

0.086 
O.090 
0.086 

O.055 
O.058 

O.05I+ 
O.052 

0.031 
0.022 

0.066 
0.068 

0.089 
0.086 

O.Oi+6 
0.051+ 

0.06? 
0.066 

63 
66 

180 
178 

33 
32 

35 
1+1 

17l+ + 
173 

65 
67 

5 
1+ 

16 
15 

158 
161 

1+1+ 
1+5 

1+5 
1+5 
1+3 

1+8 
1+9 

53 
59 

55 
58 

79 
80 

67 
67 

76 
75 

71 
73 

10' 

f 

© American Astronomical Society • Provided by the NASA Astrophysics Data System 



19
5l

A
pJ

. 
. .

11
4 

. .
24

1H
 

244 W. A. HILTNER 

All the measures of polarization made in October, 1949, and June, September, and 
October, 1950, are collected in Table 2. 

The first, second, and third columns give the Henry Draper Catalogue number, the 
Bonner Durchmusterung number, and “Other Designation,” respectively. 

The fourth and fifth columns give the 1900 position, taken from the Henry Draper 
Catalogue where possible. Otherwise the positions were computed from the Bonner 
Durchmusterung 1855 position. 

The magnitude in the sixth column was also taken from the Henry Draper Catalogue 
for all stars in this catalogue. For those stars in the Bonner Durchmusterung only, the 
magnitudes recorded in this catalogue are given in the column. 

The spectral types in the seventh column were, in general, obtained from the Henry 

5* 

0 

0 0.05 O.IO 0.15 Mag 

Fig. 2.—Duplicate observations of the plane of vibration. The amount of polarization is plotted along 
the abscissa, and half the difference of the two measures of position angle is plotted as ordinate. 
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TABLE 2 

Polarization Observations of 81jJ_ Stars 

HD BD 
Other 
Desig- 
nation 

a 
1900 

S 
1900 Mag Sp <t> Mag % 9' 

108 

595 
E252121 

698 

10?0 
1583 

l$Uh 

17U3 

1810 
1976 
2085 

2329 
E23ÓU19 

2U51 
2619 
265U 

2789 

2905 

2928 
3191 

39U0 
3950 

2i362 
U613 

h69k 

h717 

U768 

kdhl 
U8I4.2 

5005 
5015 

+600 2668 
+62 2363 
+59 2829 r58 
r5U 

+57 

58 
+60 
+62 

+61 
+61 
+63 
+60 
+61 

+61 
+51 
+71 
+61 
+62 

+63 
+60 
+57 
+59 
+55 

+61 
+6U 
+61 
+61 
+66 

+62 
+63 
+61 
+60 
+60 

+63 
+63 
+51 

+63 

+61 
+58 

11 
7 

28 

18 
25 
h9 

38 
39 
33 
39 
U8 

50 
62 
16 
7U 
79 

U8 
51 
85 
61 
81 

92 
52 

101 
105 

35 

102 
6l 

113 
71 
73 

70 
81 

133 

IMG 1 

SX Cas 

MWC h 
SI Gas 

MWC 5 

MWC 669 

¡•MG 6 

K Cas 

No. 1 

+61 153 

+6U 76 
+58 101 
+6U 85 

97 

+62 155 
+60 Hit 

175 
119 

+62 160 
+62 l6l 
+63 102 
+55 191 
+60 12h 

HR 207 

No. 2 

XI Cas 

MV/C 679 

VI Gas 

HR 2kh 

0*1 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0*8 
0.9 
1.5 
5.3 
5.u 

6.3 
9.8 
9.9 

12.9 
13.U 

12;.6 
lii.8 
16.2 
16.2 
16.6 

17.u 
18.9 
20.0 
20.u 
20.9 

21.0 
21.0 
22.1 
22.3 
22.7 

23.2 
2U.7 
25.1 
25.6 
26.3 

27.3 
27.6 
27.5 
30.1 
31.3 

3i;.0 
5Ú.9 
36.9 
37.0 
37.1 

38. 
i;0 
U5. 
U3 
1|3 

Uk.i 
hk.2 
iUi.3 
lw.5 
20;.6 

U5.ii 
U5*U 
U6.1 
U7.0 
U7.1 

+60019' 
+63 7 
+60 U 
+59 6 
+5U 20 

+57 39 
+57 52 
+59 15 
+61 10 
+63 1 

+61 31 
+61 5U 
+6U 3 
+61 10 
+61 38 

+61 Ul 
+51 28 
+71 15 
+62 0 
+62 53 

+63 52 
+60 52 

58 0 
+60 U 
+55 51 

+61 57 
+6U U3 
+61 U8 

61 53 
+66 36 

+62 23 
+63 27 
+61 59 
+60 55 
+60 U9 

+60 25 
+63 22 

65 U5 
+51 U8 
+61 Ul 

6U U3 
+59 2 
+65 2 
+60 27 

6U 5 

+59 3U 
+62 37 
+60 22 
+61 50 
+59 7 

+63 1U 
+62 23 
+6U 8 

56 5 
+60 3U 

8.8 
7.36 
9.5 
6.70 

var.. 

7.08 
var. 
8.2 
7.9 
8.7 

8.0 
8.9 
9.1 
9.1 
8. U 

8.2 
5.36 
6.9U 
9.3 
9.0 

9.0 
9.3 
7.2U 
9.0 
9.5 

8.6 
8.2 
7.31 
8.8 
8.2 

U.2U 
9.3 
8.7 
8.6 
9. U 

9.0 
7. U0 
6.93 
9.2 

9.2 
6.U9 
8.9 
9.0 
8. U 

9.5 
9.1 
8.0 

7.06 
var. 
9.5 
7.7 
U.93 

08fp 

B3 
A7 

B5 

A2 
B1 

BO 

BO 

BO. 5 
B3 
E2 

B2e 

B1 la 

G 
Bl 

GO lb 
F5 
B2 

AO 

85.2 
85.6 
85.2 
65.6 
8U.9 

65.5 
86.0 
86.2 
86.7 
87.O 

87.O 
87.0 
87.U 
87.1 
87.2 

87.3 
86.6 
68.U 
87.7 
87.8 

87.9 
67.7 
87.6 
87.6 
87.6 

88.0 
66.U 
86.2 
88.3 
88.6 

88.5 
88.6 
88.5 
88.8 
68.9 

89.3 
89.U 
69.7 
89. U 
89.7 

89.9 
90.1 
90.3 
90.51 

90. U' 

90.5 
90.5 
90.5 
90.5 
90.6 

90.6 
90.6 
90.7 
91.0 
90.9 

- 1.3 
+ i.U 
- 1.6 
- 2.6 
- 7.3 

- U.l 
- 3.9 
- 2.5 
- 0.7 
+ 1.2 

- 0.3 
, 0^0 
+ 2.2 
-.0.7 
- 0.2 

- 0.2 
-10. U 
+ 9.3 
+ 0.1 
+ 1.0 

+ 1.9 
- 1.0 
- 3.9 
- 1.8 
- 6.1 

0.0 
+ 2.6 
- 0.2 
- 0.1 
+ U.6 

+ o.U 
+ 1.5 

0.0 
- 1.1 
- 1.3 

- 1.6 
+ l.U 
+ 1.8 
-10.2 
- 0.3 

+ 2.7 
- 3.0 
+ 3.0 
- 1.6 
+ 2.1 

- 2.U 
+ 0.6 
- 1.6 
- 0.2 
- 2.9 

+ 1.2 
+ O.U 
+ 2.1 
- 5.9 
- i.U 

8.6 
8.6 
8.5 
7.7 
7.7 

7..U 
6.7 
6.6 
6.0 
5.9 

5.6 
5.6 
5.3 
5.3 
5.2 

5.0 
U.7 
U.5 
U.3 
u.2 

U.2 
U.2 
U.o 
3.9 
3.8 

3.7 
3.U 
0.3 
3.2 
3.0 

2.8 
2.7 
2.8 
2.2 
1.9 

1.5 
1.1 
0.7 
0.7 
0.6 

0.2 
359.8 
359.3 
359.2 
559.I 

559.1 
359.1 
359.0 
559.0 
359.0 

358.6 
556.8 
358.6 
356.U 
55&.U 

0.060 
0.035 
0.031 
0.023 
0.010 

0.030 
0.010 
0.026 
0.029 
O.O67 

O.QUO 
O.O59 
0.08U 
0.030 
0.0U0 

0.037 

2.8 
1.6 
l.U 
1.1 
0. 5 

1. U 
0. 5 
1.2 
1.3 
3.1 

1.8 
2.7 
3.9 
1. U 
1.8 

1.7 

850 
81 
75 
60 
39 

63 
36 
71 
81 
81 

89 
91 

103- 
85 
83 

78 

O.O35 
0.0U0 
0.062 

0.119 
0.063 
O.025 
0.0U7 
0.037 

0.0U1 
0.100 
0.018 
0.07U 
0.070 

0.032 
O.150 
O.O7O 
O.055 
0.086 

0.05U 
0.105 
0.106 
0.023 
0.010 

0.1U8 
0.02U 
0.110 
0.0U8 
O.li-6 

o;oui 
0.100 
0.035 
0.065 
0.0U9 

0.095 
0.033 
O.I55 
0.039 

1.6 
1.8 
2.8 

5.5 
2.9 
1.2 
2.2 
1.7 

1.9 
U.6 
0.8 
3.U 
3.2 

1.5 
6.9 
з. 2 
2.5 
U.o 

2.5 
U.8 
5.0 
1.1 
0.5 

6.6 
1.1 
5.1 
2.2 
6.8 

1.9 
U.6 
1.6 
2.9 
2.2 

и. u 
I.5 
7.1 
1.8 

95 
92 
73 

109 
63 
65 
81 
68 

8U 
99 
69 
81 

HU 

85 
9U 
67 
53 
60 

72 
105 
100 

85 
105 

9U 
67 
96 
7U 
98 

82 
103 

78 
76 
62 

98 
100 
102 

77 

920 
9Q 
85 
68 
U7 

70 
U3 
78 
87 
87 

95 
97 

108 
90 
88 

83 

99 
96 
77 

113 
67 
69 
85 
72 

88 
102 

72 
8U 

117 

86 
97 
70 
55 
62 

75 
106 
101 

86 
106 

9U 
67 
95 
75 
97 

81 
102 

77 
75 
81 

97 
99 

101 
75 

+0.23 

+0.06 

+0.13 

+0.20 

+0.1U 

+0.19 

+0.1U 
+0.02 
+0.10 

+O.I5 

+0.09 

+0.11 

+O.25 

+0.13 

+0.23 

+0.U0 
+0.1U 

+0.26 

+O.25 

+0.31 

+0.11 
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TABLE 2 (Cont'd) 

ED BD 
Other 
Desig- 
nation 

a 
1900 

s 
1900 Mag Sp 

Mag % 9 9' 

5255 
5U56 
E256589 

5551 
5552 
5689 
5776 

60U8 
6162 
652? 
631*3 
6675 

7103 
E236661* 
7252 
E236689 

7861 

7902 

7927 

E2567UO 

6768 

8965 

E256762 

9105 
E256768 

93Í1 

E236810 

E236815 

10063 
10107 
IOI25 

10362 

+63° 110 
+57 165 
+61 185 
+55 215 

+62 175 

No. 3 
BK Gas 
W Gas 

+61 
+62 
+62 
+62 

+59 
+61 

+65 
+66 

+60 
+61 
+58 
+60 
+57 

+57 
+61 
+55 
+57 +57 
+57 
+60 
+61* 
+62 
+59 

+62 
+60 
+59 
+61 
+58 

+62 
+58 
+60 
+59 
+59 

+60 
+59 

E232522 
10756 

+59 
+57 
+55 
+58 
+63 

+60 
+61 
+62 
+55 
+60 

+60 
+60 
+60 
+51* 
+59 

187 
178 
181 
185 

169 
200 

129 
7h 

180 
223 
195 
188 
21*0 

21*3 
21*2 
29O 
252 
257 

260 
219 
156 
21*6 
251 

25U 
21*6 
29O 
277 
252 

259 
256 
261 
271 
273 

279 
286 

+59 296 

297 
359 
375 
273 
218 

312 
312 
297 
393 
331 

333 
339 
31*3 
372 
318 

MviC 10 

Me n 

AQ Gas 
AA Gas 

(¿Cas 
XZ Gas 

XX Gas 

EW Gas 

No. 1* 

Oh 1*7?6 
1*8.5 
1*9.0 
51.3 
52.I 

52.2 
52.2 
53.5 
51*. 3 
51*. 9 

56.7 
57.8 
59.2 
59.1* 

2.1* 

5.8 
6.2 
7.5 
7.7 

12.3 

12.5 
12.6 
15.2 
13.2 
13.6 

13.8 
16.1* 
16.9 
18.0 
20.1 

21.1* 
22.9 
23.3 
23.7 
21*. 5 

21*.6 
25.2 
25.9 
26.6 
26.7 

29.7 
30.2 
30.7 
31.8 
32.5 

32.8 
33.0 
33.3 
33.8 
33.9 

36.1 
36.3 
36.1* 
37.6 
39.0 

39.2 
39.5 
39.6 
39.6 
1*0.1 

+00°16' 
+63 32 
+58 1 
+62 1 
+55 51* 

+63 n 
+61 21* 
+63 5 
+62 30 
+62,51* 

+59 36 
+61 18 
+59 55 
+65 26 
+69 10 

+60 1*7 
+61 21 
+58 33 
+60 21 
+57 51 

+57 ia 
+61 51 
+55 1*8 
+57 1*1* 
+57 1*0 

+57 1*2 
+60 39 
+65 6 
+62 16- 
+59 1*6 

+62 1*5 
+60 27 
+59 1*1* 
+62 15 
+59 13 

’-62 51 
+58 52 
+60 37 
+60 10 
+60 7 

+60 28 
+59 26 
+57 15 
+60 1* 
+57 39 

+59 51* 
+57 20 
+55 17 
+58 33 
+63 1*0 

+60 55 
+61 57 
+63 5 
+55 1*0 
+60 1*1* 

+60 1*1* 
+60 1*5 
+60 1*5 
+51* 51 
+60 10 

var. 
var. 
8.6 
9.0 

7.7 
9.0 
9.2 
8.1* 
9.2 

9.2 
6.6 

7.IO 
7.1 

9.1* 
8.6 
9.1* 
7.26 
9.0 

9.3 
var. 
var. 

9.2 
7.9 

5.25 
var. 
9.2 
8.8 
8.3 

8.0 
var. 

7.26 
9.3 
9.3 

7.1*6 
9.0 
8.7 
7.26 
8.5 

8.5 
9.0 

var. 
8.7 

8.5 
9.1* 
7.61 
6.88 
8.0 

6.1*6 
8.9 
9.2 
9.5 
9.0 

9.0 
8.8 
9.1 
8.6 
7.71 

Ce 
B5p 
BO 

B2 
B 
B 
B8 

B9 
BO 
WR 
B8 
BO.5 lb 

lib 

B6.5 

FO la 

B3 

B 

B5 

B2 

B3 

9O.9 
91.0 
91.2 
91.5 
91.7 

91.1* 
91.5 
91.5 
91.6 
91.7 

92.1 
92.1 
92.1* 
92.0 
92.0 

93.2 
93.1 
93.5 
93.1* 
91*. 3 

9l*.l* 
93.8 
91*. 7 
9l*.l* 
91*. 5 

9l*.0 
9l*.l* 
9l*.0 
9l*.l* 
95.0 

91*. 7 
95.5 
95.1* 
95.1 
95.7 

95.1 
95.9 
95.6 
95.8 
95.8 

96.1 
96.1* 
96.8 
96.1* 
97.0 

96.6 
97.1 
97.6 
97.0 
95*9 

96.8 
96.6 
96.3 
98.1 
97.2 

97.2 
97-2 
97.2 
98.6 
97.1* 

1.7 
1.6 
i*.0 
0.0 
6.1 

1.2 
0.6 
1.1 
0.6 
1.0 

2.5 
0.6 
2.0 
3.5 
7.5 

1.1 
O.5 
5.3 
1.5 
3.9 

1*.0 
0.1 
5.9 
l*.o 
l*.o 

l*.o 
1.0 
3.5 
0.6 
1.8 

1.1 
1.1 
1.8 
0.6 
2.5 

1.3 
2.6 
0.9 
1.3 
1.1* 

1.0 
2.0 
l*.l 
1.3 
3.6 

1.1* 
3.9 
5.9 
2.7 
2.3 

0.1* 
0.7 
1.8 
5.I* 
0.1* 

0.1* 
0.1* 
0.1* 
6.2 
1.0 

558.3 
358.I 
358.0 
357.5 
357.3 

357.3 
357.3 
357.Q 
356.8 
356.7 

356.5 
356.1 
355.8 
555.7 
355.0 

351*. 3 
35l*.2 
353.9 
553.9 
352.9 

352.8 
552.8 
352.6 
352.7 
352.6 

352.5 
352.0 
351.8 
551.6 
551.2 

55O.9 
35O.5 
35O.I* 
35O.I* 
350.2 

350.2 
350.0 
31*9.9 
31*9.7 
31*9.7 

31*9.0 
31*8.9 
31*8.8 
31*8.6 
31*8.1* 

31*8.1* 
31*8.3 
31*6.2 
31*8.1 
51*8.1 

31*7.6 
51*7.6 
31*7.6 
51*7.3 
3117.0 

3l*7.0 
31*6.9 
31*6.9 
31*6.8 
31*6.8 

0.063 
0.123 
O.O5O 
O.O5I 
0.033 

0.065 
O.O68 
O.O87 
o.ns 
o.n9 

0.075 
0.081* 
0.067 
0.038 
0.036 

0.092 
0.071 
0.053 
0.078 
0.059 

0.096 
0.107 
0.028 
O.057 
O.O65 

0.071* 
0.082 
o.n6 
o.ne 
0.071 

0.085 
0.071 
0.062 
0.116 
0.075 

0.072 
0.075 
0.080 
0.072 
0.080 

0.070 
0.083 
0.062 
0.081 
O.059 

0.062 
O.O67 
0.01*8 
O.OI5 
O.O78 

0.028 
0.112 
0.103 
O.050 
o.n5 

o.no 
0.105 
0.130 
0.035 
0.070 

2.9 
5.7 
2.3 
2.1* 
1.5 

5.9 
3.1 
l*.o 
5.2 
£.5 

3.1* 
3.9 
5.1 
1.8 
1.7 

1*.2 
3.3 
2.1* 
3.6 
2.7 

l*.l* 
1*.9 
1.3 
2.6 
3.0 

3.1* 
3.8 
5.3 
5.U 
3.3 

3.9 
3.3 
2.8 
5.3 
3.1* 

3.3 
3.1* 
3.7 
3.3 
3.7 

3.2 
3.8 
2.8 
3.7 
2.7 

2.8 
3.1 
2.2 
0.7 
3.6 

1.3 
5.2 
U.7 
2.3 
5.3 

5.1 
1*.8 
6.0 
1.6 
3.2 

780 
97 
96 

101 
82 

93 
101 
96 
93 
92 

88 
100 

91 
98 

123 

89 
81* 
98 
99 
91 

91* 
no 

77 
98 
95 

93 
no 
103 
n5 
101* 

100 
105 
103 
n2 
101 

101* 
101* 
in 
100 
105 

101* 
102 

89 
97 
95 

98 
92 
92 
99 

101 

91 
no 
100 
106 

98 

100 
99 

103 
103 
100 

760 
95 
9U 
99 
79 

90 
98 
93 
90 
89 

81* 
96 
87 
91* 

n8 

83 
78 
92 
93 
81* 

87 
103 

70 
91 
88 

86 
102 

95 
107 

95 

91 
95 
93 

102 
91 

91* 
91* 

101 
90 
95 

95 
91 
78 
86 
83 

86 
80 
80 
87 
89 

79 
98 
88 
93 
85 

87 
86 
90 
90 
87 

+0.17 

+0.31* 

+0.16 

+0.09 
+0.28 

+0.11* 
+O.I6 

+0.51* 

+0.10 

+0.20 

+0.21 

+O.I6 

+0.33 

+0.21* 

+0.16 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

S 
1900 Mag Sp 4> Mag % B B' h. 

10898 

E25689U 

E232#2 

1155U 
11606 

+57° 399 
+63 2k7 
+59 335 
+5U 395 
+57 U09 

11831 
11857 

12301 
12302 

12323 
12365 
E232588 
E236935 
12509 

12567 
12727 
127l|0 
12856 
12867 

12882 
12953 
12993 
13051 

13136 
13267 
13268 
13338 

13i;02 
13U76 
13Í+9U 
135UU 

13561 

13590 
13621 
13659 

13716 
137i0i 
137U5 
13758 
13831 

1381gL 
1385U 

13866 
13890 

+5U 
+63 
+5U 
+57 
+58 

+55 
+58 
+63 

+59 
+60 
+58 
+63 
+58 

+5U 
+60 
+5U 
+57 
+63 

+63 
+56 
+1|8 
+56 
+57 

+6U 
+57 
+57 
+56 
+63 

+55 
+56 
+55 
+57 

57 

+57 
58 

+57 
+55 
+53 

+55 
5U 

+63 
5U 

+56 

+57 
+57 
+55 
+57 
+56 

56 
+56 
+56 

56 
56 

398 
253 
hok 
U2$ 
331 

to 
33I4. 
26I 

•58 3l|3 

3ÓU 
398 
351 
27U 
356 

to 
U23 
to 
U69 
281 

287 
k2$ 
600 
U29 
U92 

295 
k9k 
k9Q 
U32 
300 

529 
i|38 
531; 
512 
513 

515 
396 
519 
51;3 
1;80 

51;7 
1;90 
310 
k9h 
U62 

525 
526 
551; 
527 
1;69 

U70 
kn 
U73 
1;75 
U78 

W Gas 

MC 19 

MvTC 20 
M¥C 21 

MiTC 1^31 
X Cas 
MWC 22 
IC 17U7 

HR 561 

95 Cas 
KMC 23 

MG 21; 

KMC 25 

KMC 26 
MWC 1;36 

MG 27 
MG 703 

5 Per 

KMC 28 

HR 610. 

KMC 706 

lh 10^9 
U2.3 
1;1;.2 
1;5.2 
i;5.1; 

MG 31 
MWC to 

MWC to 

U5.8 
k6.1 
k6.$ 
kd.k 
U8.8 

k9.k 
k9.6 
50.0 
50.2 
52.1 

51.1 
51.1; 
53.7 
55.6 
55.6 

55.8 
56.1 
57.1 
57.2 
57.6 

£8.1 
59.6 
59.8 
0.9 
1.0 

1.1 
1.7 
2.1 
2.6 
2.9 

3.1; 
k.6 
k.6 
5.3 
5.5 

5.7 
5.9 
6.6 
6.7 
7.1 

7.3 
7.1; 
7.6 
7.8 
8.1 

8.6 
8.9 
8.9 
9.0 
9.7 

9.8 
9.9 
9.9 

10.0 
10.2 

+57°581 

+63 50 
+59 2k 
+5U 58 
+57 57 

+5U 51 
+63 10 
+51; 38 
+57 2li 
+58 1;7 

+56 1; 
+58 10 
+63 33 
+62 23 
+58 27 

+59 9k 
+61 12 
+58 29 
+6s 9k 
+59 12 

+55 8 
+60 13 
+9k 38 
+58 0 
+63 9k 

+63 k9 
+56 31; 
+1;8 lO 
+56 38 
+57 lU 

+61; 33 
+57 57 
+57 27 
+56 31 
+63 36 

56 5 
+57 11 
+55 la 
+57 28 
+57 38 

+57 13 
+59 1; 
+58 6 

56 6 
53 27 

56 2 
+51; 35 
+63 31; 
+9k 51 

56 28 

+57 18 
+57 50 
+55 32 
+57 17 

56 17 

+56 31; 
+56 36 

56 ko 
+56 15 

56 19 

8.2 
9.5 

var. 
9.5 
8.7 

7.6 
9.1 
9.5 
9.2 
7.OI4 

9.U 
var. 
9.1 

9.1; 

8.0 
6.05 
9.5 
5.62 
6.2 

8.96 
7.1a 
8.5 
9.1 
8.0 

8.8 
8.8 
8.0 
8.1; 
9.2 

7.51; 
5.90 
8.6 
8.0 
9.1; 

7.7 
6.36 
8.2 
9.2 
9.2 

9.3 
8.2 
6.50 
9.2 
9.0 

9.0 
9.2 
8.0 
8.06 
6.9 

8.5 
7.8 
7.96 
8.9 
8.6 

7.21 
6.10 
8.7 
7.7 
8.9 

B2 

BO 

BO 

A3 
B8 

B8 lb 
B3 

B9 
AO 
A7 
B2 
B3 

B 
B8 
B2 
B2 
B3 

B3 
A1 la 
B3 
BO 

K5 
B5 la 
BO 
B9 

BO.5 
A3 lb 
B8 
B 

B8 

B5p 
B1 
B9 

B1 
AO 
BO 
BS 
EO 

B2 
B1 

B2 
B8 

98.2 
96.8 
98.1 
99.3 
98.6 

99.k 
97.2 
99.6 
99.2 
98.8 

99.6 
98.9 
97.7 
98.1 
99.3 

96.8 
98.5 
99.1; 
98.2 
99.6 

100.7 
99.3 

101.1 
100.1 

98.1; 

98.5 
100. 
103.2 
101.0 
100.8 

98.6 
100.7 
100.9 
101.2 
99.1 

101.5 
101.3 
101.8 
101.3 
101.3 

101.1; 
100.8 
101.2 
101.9 
102.8 

102.0 
102.5 
99.6 

102.5 
102.0 

101.8 
101.6 
102. U 
101.8 
102.2 

102.2 
102.2 
102.1 
102.3 
102.3 

- 3.1 
- 2.7 
. 1.6 
. 5.8 
- 3.0 

. 6.0 
■ 2.6 
. 6.1 
. 3.1; 
• 2.0 

- 1;.6 
• 2.0 
r 2.6 
^ 1-5 
- 2.3 

■ 0.9 
■ 0.1; 
• 2.2 
■ 3.1 
■ 1.1; 

• 5.3 
• 0.1; 
- 5.7 
• 2.5 
■ 3.2 

- 3.1 
• 3.8 
■11.3 
■ 3.6 
■ 3.1 

■ 3.9 
■ 2.1; 
■ 2.8 
■ 3.7 
■ 3.1 

■ l;.l 
■ 3.0 
• k.k 
■ 2.7 
‘ 2.5 

■ 2.9 
■ 1.1 
• 2.0 
■ 3.9 
■ 6.k 

3.9 
5.3 
3.2 
5.0 
3.5 

2.7 
2.2 
to 
2.7 
3.6 

3.3 
3.2 
3.6 
3.5 

3l;6.1; 
3l;6.5 
3l;5.9 
ol;5.6 
3l;5-6 

3l;5«l; 
3l;5.1; 
3l;5.2 
3to9 
3to9 

3to7 
3U1;.7 
3lU;.6 
314;.6 
314;.1 

3l4;.l; 
5l4;.3 
3l;3.8 
343.1; 
3l;3.1; 

343.3 
343.3 
343.0 
343.0 
342.9 

342.6 
342.5 
342.1 
342.2 
342.2 

342.1 
342.0 
341.9 
341.8 
541.8 

341.6 
341.4 
341.4 
341.2 
341.2 

341.2 
341.1 
341.0 
340.9 
340.8 

340.8 
340.7 
340.7 
340.6 
340.6 

340.5 
340.5 
340.4 
340.4 
340.3 

340.3 
340.2 
340.2 
340.2 
340.2 

0.085 
0.102 
0.090 
0.045 
0.085 

0.047 
0.091 
0.046 
0.092 
0.063 

O.O6O 
O.O85 
O.O89 
0.086 
0.075 

0.113 
0.023 
0.100 
O.O5I 
O.O44 

0.033 
O.O25 
O.O58 
O.O93 
0.074 

0.094 
0.075 
0.032 
0.029 
O.O76 

0.064 
0.074 
0.089 
0.048 
0.106 

0.068 
0.088 
0.060 
0.085 
0.085 

0.093 
0.116 
0.090 
0.055 
0.049 

0.066 
0.069 
0.096 
O.050 
0.080 

0.088 
O.O92 
0.063 
0.100 
0.066 

O.O73 
0.083 
0.095 
O.O73 
0.075 

3.9 
4.7 
4.1 
2.1 
3.9 

2.2 
4.2 
2.1 
4.2 
2.9 

2.8 
3.9 
4.1 
4.0 
3.4 

5.2 
1.1 
4.6 
2.4 
2.0 

1.5 
1.2 
2.7 
4.3 
3.4 

4.3 
3.4 
1.5 
1.3 
3.5 

2.9 
3.4 
4.1 
2.2 
4.9 

3.1 
4*0 
2.8 
3.9 
3.9 

4.3 
5.3 
4.1 
2.5 
2.2 

3.0 
3.2 
4.4 
2.3 
3.7 

4.0 
4.2 
2.9 
4.6 
3.0 

3.4 
3.8 
4.4 
3.4 
3.4 

95° 
105 

94 
102 

96 

115 
106 
119 

96 
96 

100 
105 
103 

96 
94 

97 
106 

98 
no 

88 

102 
103 
109 

91 
ns 

107 
105 
107 
107 
101 

109 
108 
109 
100 
108 

no 
107 
no 
in 
no 

ni 
104 
109 
109 
106 

no 
no 
n8 
107 
104 

n2 
109 
no 
108 
105 

m 
112 
in 
n5 
107 

81° 
89 
80 
88 
82 

100 
91 

104 
81 
81 

85 
90 
88 
81 
78. 

81 
90 
82 
93 
71 

85 
86 
92 
74 
96 

90 
87 
89 
89 
83 

91 
90 
91 
82 
90 

92 
88 
91 
92 
91 

92 
85 
90 
90 
87 

91 
91 
89 
88 
65 

92 
89 
90 
88 
85 

91 
92 
91 
95 
87 

+0.21 

+O.19 
+0.09 

+0.18 
+0.14 

+0.07 
+0.14 

+0.19 
+o.n 

+0.15 

+0.12 
+0.10 

+0.26 

+0.19 

+0.15 
+0.30 
+0.12 

+0.08 

+0.13 
+0.17 

+0.14 
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TABLE 2 (Cont‘d) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

8 
1900 Mag Sp 

Mag £ 9 9' 

13900 

13969 
13970 

lUOlO 
liiOllj. 

ll|052 
1U053 

lit092 

nasu 
liOi+2 
D|U|3 

110.62 

1Í4270 
1U302 
1U322 

lii330 
14331 
14557 
I4404 
14422 

14433 
14434 

14443 
14469 

14476 
14488 
14489 
14501 
14520 

14528 
14535 
14542 

14580 
14605 
14622 
14633 

14662 

14818 
14826 
Wl 

14899 
14947 
14956 

15316 

15325 

15450 

+56° 479 
+56 482 
+56 484 
+56 485 
+55 564 

+63 315 
+55 567 
+56 493 
+56 500 
+56 498 

+56 507 
+56 512 
+56 522 
+58 439 
+56 530 

+56 535 
+56 545 
+56 547 
+55 587 
+55 588 

+56 551 
+55 590 
+56 555 
+57 550 
+56 565 

+56 568 
+56 567 
+58 455 
+56 570 
+55 597 

+56 577 
+56 583 
+55 598 
+57 551 
+56 588 

+56 589 
+57 552 
+56 591 
+56 593 
+56 595 

+56 597 
+55 605 
+40 500 
+40 501 

+54 535 
+56 606 
+55 612 
+56 609 
+55 616 

+56 621 
+58 467 
+57 568 

+57 576 

+56 635 
+60 493 
+62 4ll 
+56 642 
+60 497 

Mtfc 444 

2k 10?3 
2 10.6 
2 10.7 
2 10.8 
2 10.8 

BU Per 
MWC 32 
T Per 

AD Per 

FZ Per 

IMG 37 

SU Per 

RS Per 
9 Per 

S Per 

HwC 44 

No. 5 

HR 690 

10 Per 

DM Per 

SZ Gas 

MWC 48 

11.1 
11.1 
11.3 
11.4 
11.4 

11.7 
11.7 
12.1 
12.2 
12.2 

12.4 
13.2 
13.4 
13.6 
13.8 

13.9 
13.9 
14.1 
14.5 
14.7 

14.8 
14.6 
14.9 
14.9 
15.1 

15.2 
15.5 
15.3 
15.4 
15.6 

15.6 
15.7 
15.8 
15.9 
16.0 

16.3 
16.5 
16.6 
16.7 
16.7 

16.9 
17.7 
18.2 
18.3 
18.9 

19.2 
19.5 
19.6 
19.9 
22.8 

22.9 
23.2 
23.9 
24.2 
24.2 

+56°26« 
+56 44 
+56 26 
+56 38 
+56 11 

+63 58 
+55 46 
+56 24 
+56 45 
+56 53 

+56 18 
+56 58 
+56 4o 
+58 30 
+56 43 

+56 41 
+56 39 
+56 32 
+55 52 
+55 27 

+56 42 
+55 22 
+56 25 
+57 24 
+56 56 

+56 47 
+56 27 
+59 6 
+56 42 
+56 9 

+56 49 
+56 39 
+55 23 
+57 42 
+56 38 

+57 3 
+58 8 
+56 47 
+56 56 
+56 45 

+56 46 
+56 8 
+40 57 
+41 2 
+57 53 

+54 55 
+57 2 
+56 10 
+57 0 
+55 38 

+56 47 
+58 25 
+57 14 
+59 1 
+57 22 

+56 48 
+60 44 
+62 58 
+56 27 
+61 11 

9.0 
8.9 
9.1 
8.8 
8.6 

7.05 
9.0 
9.3 
8.6 
8.7 

9.5 
var. 
6.66 

var. 
6.66 

9.4 
8.6 

var. 
8.8 
6.84 

var. 
8.81 
8.9 
8.6 
9.4 

6.54 
8.5 
9.2 
8.6 

var. 

9.0 
var. 
5.22 
9.5 
9.2 

9.1 
var. 

7.46 
6.95 

var. 
9.7 
5.87 
7.7 

6.46 
9.0 
6.24 
8.5 

var. 

7.42 
8.04 
7.52 

var. 
7.30 

8.5 
8.4 
8.0 
8.7 
8.6 

B5 

B2 
B3 

B9 
B9 

B1 
B2 

B8 
cM 
B3 la 
cM 
B2 

B 
B5 
cM 
B2 
B8 la 

cM 
B9 
B3 
olí 
Bp 

A1 la 
B2 
B0 
B 
cH 

BO 
cM 
A2 lb 
B3 
B9 

cMe 
A1 
B8 la 

cM 
0e5 
FO 
09 

F7 lb 

B2 la 
cM 
B9 

B8 
05f 
B2 

A2 

B3 

BOp 

102.3 
102.2 
102.3 
102.3 
102.4 

99.8 
102.6 
102.4 
102.3 
102.4 

102.5 
102.3 
102.4 
101.8 
102.4 

102.5 
102.6 
102.6 
102.9 
103.1 

102.6 
103.1 
102.8 
IO2.5 
102.7 

102.7 
102.8 
101.9 
102.8 
103.1 

102.8 
102.8 
103.3 
102.5 
102.9 

102.7 
102.4 
102.9 
102.8 
102.9 

102.9 
103.2 
108.9 
108.9 
102.6 

103.7 
103.0 
103.4 
103.1 
105.7 

103.5 
102.7 
103.2 
102.6 
103.5 

103.8 
102.3 
101.5 
104.1 
102.2 

- 3.4 
- 3.1 
- 3.4 
- 3.2 
- 3.6 

+ 3.7 
- 4.0 
- 3.4 
- 3.1 
- 3.2 

- 3.5 
- 2.8 
- 3.1 
- 1.4 
- 3.0 

- 3.1 
- 3.1 
- 3.2 
- 3.8 
- 4.2 

- 3.0 
- 4.4 
---3.2 
- 2.3 
- 2.7 

- 2.9 
- 3.2 
- 0.7 
- 3.0 
- 5.4 

- 2.8 
- 3.0 
- 4.2 
- 2.0 
- 3.0 

- 2.6 
- 1.6 
- 2.8 
- 2.7 
- 2.8 

- 2.8 
- 3.4 
-17.5 
-17.4 
- 1.8 

- 4.5 
- 2.5 
- 3.3 
- 2.5 
- 3.7 

- 2.6 
- 1.1 
- 2.2 
- 0.5 
- 1.9 

- 2.4 
+ 1.2 
+ 3.3 
- 2.7 
+ 1.7 

340.2 
340.1 
340.1 
340.0 
540.0 

340.0 
340.0 
339.9 
339.9 
339.9 

339.8 
339.9 
339.8 
339.8 
339.7 

339.7 
339.5 
339.5 
339.4 
339.4 

339.4 
539.4 
359.3 
339.3 
339.2 

339.2 
339.2 
339.2 
339.2 
339.1 

339.1 
339.1 
339.0 
339.1 
339.0 

359.0 
339.0 
339.0 
359.0 
336.9 

338.9 
538.8 
337.7 
357.6 
358.8 

336^7 
538.6 
358*4 
538.4 
338.3 

338.2 
336.2 
338.2 
338.1 
337.4 

337.4 
337.4 
557.2 
337.2 
337.2 

0.075 
0.104 
0.075 
0.096 
O.O73 

O.O92 
O.056 
O.O79 
0.088 
0.065 

0.091 
0.086 
0.084 
0.090 
0.086 

0.091 
0.079 
O.O77 
0.068 
0.066 

0.084 
0.060 
ÖY096 
b.070 
O.O67 

0.086 
0.064 
0.090 
0.062 
0.065 

O.O76 
O.O76 
0.049 
0.080 
O.O87 

0.080 
0.108 
O.O77 
O.O67 
0.079 

O.090 
0.069 

3.4 
4.8 
3.4 
4.4 
3.4 

4.2 
2.6 
3.6 
4.0 
3.0 

4.2 
4.0 
3.9 
4.1 
4.0 

4.2' 
3.6 
3.6 
3.1 
3.0 

3.9 
2.8 
4.ÍJ 
3.2 
3.1 

4.0 
3.9 
4.a 
3.8 
3.0 

3.6 
3.5 
2.2 
3.7 
4.0 

3.7 
5.0 
3.6 
3.1 
3.6 

4.1 
4.1 

1160 
116 
124 
114 
123 

112 
n4 
126 
116 
115 

120 
114 
n4 
no 
117 

115 
109 
n9 
H0 
ns 

110 
108 
113 
n2 
117 

n2 
n6 
ns 
n? 
no 

ns 
124 
114 
in 
110 

n? 
133 
in 
n6 
ns 

114 
116 

0.010 
0.065 

0.063 
0.080 
0.061 
0.091 
0.050 

0.p70 
0.100 
0.076 
0.093 
0.100 

o.n5 
0.099 
0.083 
0.086 
0.125 

0.5 
3.9 

2.9 
3.9 
3.7 
4.2 
2.3 

3.2 
4.6 
3.6 
4.3 
4.6 

0.3 
4.6 
5.8 
4.0 
0.8 

103 
109 

in 
in 
114 
n6 
n? 

116 
122 
n? 
120 
no 

ns 
113 
ns 
121 
n6 

96° 
96 

104 
94 

103 

92 
94 

106 
96 
90 

100 
94 
94 
90 
97 

90 
89 
99 
94 
92 

94 
87 
92 
91 
96 

92 
90 
92 
96 
89 

92 
103 

93 
90 
94 

96 
n2 

90 
90 
92 

93 
90 

81 
88 

90 
90 
92 
94 
90 

94 
100 

90 
98 
87 

90 
90 
90 
98 
93 

+0.12 
+0.10 

+0.23 

+0.13 

+0.22 

+0.27 

+O.I6 
+0.12 

+0.18 
+o.n 
+0.26 

+0.22 

+0.09 

+0.26 
+0.29 

+O.35 

-O.O7 

+0.27 

+0.37 

+O.35 

+0.21 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

s 
1900 Mag Sp 4> Mag % e B' % 

1&97 
15SUÔ 

1S#8 

1^70 
15571 

15620 
15629 

156U2 
15690 

15752 
15785 

E236979 
l62i;3 
16310 

16U29 
16523 
1652U 
I669I 
16778 

16779 
16808 
16832 
I7088 
17Hli 

17U5 
17378 
E237007 
17i|63 
17505 

17506 
17520 

17603 

I7857 

I8O76 

18326 
16352 
18U09 
E237056 

192i;3 

193ia 

19Ul4l 
E237080 
19610; 

+60° U98 
+57 582 
+56 6U7 
+60 501 
+60 502 

2h 2U.5 

+60 
+56 
+56 
+57 
+60 

+5U 
+56 
+60 
+57 
+59 

+62 
+62 
+56 
+57 
+58 

+60 
+56 
+55 
+56 
+59 

+57 
+57 
+56 
+57 
+58 

+57 
+56 
+59 
+68 
+59 

+55 
+59 

+56 
+59 

+60 
+63 
+60 
+58 
+60 

+51 
+59 
+60 
+62 
+57 

+58 
+61 

50H 
6U8 
6U9 
58U 
507 

569 
6^6 
512 
589 
513 

I4I9 
k2h 
673 
602 
U98 

5U1 
686 
689 
693 
535 

620 
622 
703 
632 
518 

63i| 
718 
5h9 
200 
552 

711; 
553 

728 
562 

586 
367 
59U 
531; 
596 

659 
578 
608 
501; 
681 

561 
525 

YZ Per 

HR 825 

SU Gas 

77 Per 

TX Gas 

+58 563 

58 
+58 
+59 
+58 
+59 

567 
568 
607 
571; 
608 

MWC 720 

BSD9-57 
IMG 61 
BSD9-61 
BSD9-6U 
BSD9-73 

BSD9-1;85 
BSD9-1;96 
BSD9-521; 
BSD9-106 
BSD9-555 

2k 
25.O 
25.0 
25.1 

25.2 
25.2 
25.3 
25.6 
25.7 

25.8 
26*3 
26.1; 
26.8 
27.2 

27.2 
28.1; 
31.1 
31.3 
32.0 

33.1 
33.9 
33.9 
35.5 
36.3 

36.3 
36.7 
36.9 
39.5 
39.7 

1;0.0 
1;2.2 
l£.7 
i;3.0 
1;3.1; 

1|3.1; 
1;3.5 
10;.2 
kh»h 
U5.6 

2 i;6.1; 
2 1;7.0 
2 U9.1 
2 1;9.2 
2 U9.3 

51.6 
51.6 
51.9 
52.1; 
55.0 

O.H 
0.7 
0.9 
1.0 
1.5 

2.5 
3.1 
i;.6 
5.2 
6.0 

+61° 7' 
+57 15 
+56 13 
+61 2 
+61 1 

+60 56 
56 59 
56 15 

+57 31 
+61 5 

+51; 5U 
+57 5 
+60 57 
+57 58 
+60 6 

+63 9 
+62 31 
+56 37 
+57 23 

58 38 

+60 51 
+56 18 
+55 51 
+56 28 
+59 21; 

+57 21; 
+57 53 
+56 11; 
+57 19 
+58 55 

+57 15 
56 1;0 

+59 59 
+68 28 
+60 1 

+55 29 
+59 59 
+62 22 
+56 38 
+60 3 

+60 11; 
+63 1;3 
+61 1 

58 la 
+60 16 

+51 U2 
+60 10 
+60 53 
+62 19 
+57 13 

58 U8 
+62 0 
+58 U8 
+58 5U 

58 58 

+59 9 
+59 11 
+59 33 
+58 31; 
+59 28 

9.5 
7.20 
8.9 
9.2 
7.82 

8.0 
8.0 

8.2 
8.1; 

8.0 
7.7 
9.5 
8.8 
8.iil 

9.2 
8.5 

var. 
8.5 
8.1; 

7.8 
9.98 
7.U9 
8.1; 
7.71 

8.6 
8.9 
9.0 
7.5U 
9.2 

8.0 
6.53 
9.2 

var. 
7.11 

3.93 
8.7 

var. 
8.6 
9.5 

8.3 
7.78 
9.1 
9.0 
9.3 

9.1 
7.91 
7.00 
8.0 
8.7 

10.79 
6*51; 

12.UO 
12.28 

7.79 

7.83 
9.11; 
8.05 

10.63 
10.30 

B6 la 
B8 

06 

05f 
B 

B8 
B 

B2 
B2 

D0.5 
B 

cM 
B2 
BO.5 

FO 
Oa 
B9 
Oe 
A2 la 

B 
B 
B 
B9 
B 

B6.5 
A5 la 
B 
F5 
07- 

K3 lb 
B 

B8 

08 
B2 
B 
0e5 

B6. 
B2e 
B5 
B5 
B9 

B5 
B7 
B8 
B3 
B7 

102.3 
103.8 
10U.2 
102.1; 
102.1; 

102.1; 
10U.0 
lOU.S 
103.6 
102. U 

10i;.9 
101;. 1 
102.6 
103.8 
103.0 

101.8 
102.2 
101;. 9 
10i;.6 
lOU.l 

103.3 
IO5.U 
IO5.5 
105.5 
101;. 3 

105.2 
105.0 
105.8 
105.6 
10U.9 

105.7 
106.2 
10k.8 
101.0 
10l;.8 

106.9 
10k. 9 
103.9 
106.5 
I05.I 

I05.I 
103.5 
105.0 
106.1 
105.1; 

109.8 
105.7 
105.1; 
10U.7 
107.5 

IO7.3 
105.7 
107.1; 
107.1; 
107.1; 

107.U 
107.1; 
107.1; 
106.0 
107.6 

+ 1.6 
- 2.0 
- 2.9 
+ 1.6 
+ 1.6 

+ 1.5 
^ 2.2 
- 2.8 
- 1.6 
+ 1.6 

- 1;.0 
- 2.0 
+ 1.6 
- 1.2 
+ 0.8 

+ 3.6 
+ 3.1 
- 2.2 
- 1.5 
- 0.3 

+ 1.8 
- 2.3 
- 2.7 
- 2.0 
+ 0.6 

- 1.2 
- 0.6 
- 2.2 
- 1.0 
+ O.U 

- 1.1 
- 1.5 
+ 1.5 
+ 9.1 
+ 1.6 

- 2.1; 
+ 1.6 
+ 3.7 
- 1.1; 
+ 1.7 

+ 2.0 
+ 5.I 
+ 2.8 
+ 0.8 
+ 2.2 

- 5.2 
* 2.2 
+ 2.8 

U.l 
0.2 

1.6 
U.3 
1.6 
1.7 

+ 1.8 

2.0 
2.1 
2.5 
1.7 
2.5 

337.1 
337.1 
337.0 
337.0 
337.O 

337.O 
337.0 
336.9 
336.9' 
336.9 

336.8 
336.7 
336.7 
336.6 
336.5 

336.5 
336.2 
555.7 
535.7 
555.5 

335.3 
335.1 
335.1 
33l;.8 
331;. 6 

331;. 6 
331;.5 
5Zk.k 
355.9 
333.9 

333.8 
333.3 
333.2 
332.8 
333.1 

333.0 
333.1 
332.8 
332.9 
332.6 

332.1; 
332.2 
331.8 
331.8 
331.8 

331.2 
331.3 
331.2 
351.1 
330.6 

529.5 
329.5 
529.1; 
529.1; 
329.2 

329,0 
328.9 
328.6 
528.5 
326.3 

0.131; 
0.096 
0.108 
0.120 
0.110 

0.131 
0.095 
0.080 
0.111 
0.109 

O.O65 
0.116 
0.028 
0.112 
0.101; 

0.100 
0.060 
O.055 
O.O79 
0.112 

0.0l;9 
O.O7I 
O.OI5 
0.078 
0.111; 

O.IO4 
0.105 
0.101 
o_,o85 
0.110 

0.096 
0.102 
0.075 
0.041 
0.075 

0.020 
0.071 
0.077 
0.106 
0.077 

0.053 
0.102 
0.086 
0.130 
0.086 

O.O78 
O.O7O 
O.O77 
0.095 
0.128 

0.082 
O.050 
0.131 
0.084 
O.044 

100 
O.O85 
0.064 
O.IO5 
0.097 

6.2 
4.4 
5.0 
£.5 
5.1 

6.0 
4.5 
5.7 
s.l 
5.0 

5.0 
5.5 
1.3 
5.2 
4.8 

4.6 
5.7 
2.4 
3.6 
5.2 

2.2 
3.3 
0.7 
3.6 
5.2 

4.8 
4.7 
4.6 
5.<? 
5.1 

4.4 
4.7 
3.4 
1.9 
3.4 

0.9 
.3 

3.6 
4.9 
3.6 

2.4 
4.7 
4.0 
6.0 
4.0 

3.6 
5.2 
3.6 
4.5 
5.9 

5.8 
2.3 
6.0 
5.9 
2.0 

4.6 
9 

2.9 
4.8 
4.5 

123° 
109 
125 
122 
120 

117 
124 
126 
in 
120 

115 
n2 
107 
121 
121 

114 
n2 
124 
n? 
122 

128 
n7 
n6 
ns 
121 

115 
123 
118 
1X6 
115 

1X6 
120 
115 
130 
109 

118 
in 
120 
114 
115 

114 
n2 
121 
n2 
115 

105 
1X7 
115 
115 
125 

n9 
130 
102 
101 
124 

n6 
n6 
115 
n2 
106 

100° 
86 

102 
99 
97 

94 
101 
103 

88 
96 

92 
89 
84 
98 
97 

90 
88 

100 
93 
98 

103 
92 
91 
93 
96 

90 
97 
92 
90 
87 

90 
93 
86 

103 
82 

91 
64 
93 
87 
86 

86 
84 
93 
84 
87 

74 
88 
86 
86 
96 

89 
99 
71 
70 
95 

85 
85 
84 
80 
74 

/+0.40 

+0,31 

+0.39 
+0.21 

+0.02 
+0.37 

+0.31 
+0.28 

+0.31 

+O.51 

+0.45 

+O.47 

+0.24 

+O.35 

+0.24 
+0.12 
+0.19 

(+0.37) 
+0.26 
(+0.81) 

(+0.10) 

(+0.33) 
(+0.31) 
(+0.28) 

(+0.33) 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

S 
1900 Mag Sp 

Mag % e 9' h. 

19820 

E237090 
E257091 
2001a 

2013U 

20295 

E237121 
20756 

20898 
20959 
21212 
21278 

21291 
21389 
21i;83 
22253 
23195 

23675 
23800 

2UU31 

2l|l|32 

E237201; 

2509O 
E23287l; 

E237211 
E237213 
253U8 
25i4l;5 
25517 

25787 
2591I4. 
26630 
E2329li7 

27795 
28II4.9 
28UU6 
E237299 
E232999 

30353 

31327 

31617 

+59° 609 
+58 578 
+59 611 
+59 612 
+56 798 

+59 62U 

+59 625 
+51 70U 

+59 630 
+51 710 
+58 587 
+20 5I+3 

+1;9 916 
+59 6I4.8 
+56 600 
+61 587 
+U8 920 

+59 660 
+56 607 
+29 566 
+56 821; 
+36 7b2 

+31 6U3 
+52 711; 
+52 715 

+52 726 

+U8 1019 
+55 837 

+56 861; 

+56 
+56 
+55 
+62 
+53 

+56 
+55 
+52 
+61 
+H3 

+51 
+56 
+1;8 
+55 
+51 

+U5 
+22 
+53 
+57 
+50 

+1;3 
+ia 
+35 
+30 
+1;3 

866 
868 
838 
61;3 
723 

873 
8U5 
752 
669 
886 

861 
881; 

1063 
765 
921 

931 
699 
779 
831 

10l;3 

1069 
97ll 
930 
7U8 

HU7 

CC Cas 
BSD9-123 
3SD9-579 
BSD9-586 
HR 961; 

BSD9-633 
BSD9-ll;6 
MliC 61; 

BSD9-658 

BSD9-156 
BSD9-671 

T Ari 

l'-MC 667 
HR 1031; 

HR 1055 
KMC li6l 

HR 1133 

No* 6 

No. 7 

MWC 80 

.Per 

72 Tau 
1 Cam 
me 87 

me 738 
me 91 
HR 1573 

3*1 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 

7.0 
7.2 
7.3 
8.2 

8.9 
9.0 
9.1 
9.1 
9.1 

10.2 
10.8 
11.6 
12.7 
15.5 

17.1 
17.1 
17.8 
20.3 
20.9 

21.0 
21.9 
22.7 
29.9 
58.1 

38.3 
ia.9 
U2.9 
U6.7 
US.l 

1;8.1 
50.0 
51.0 
51.1 
51.1 

51. U 
52. U 
52.8 
5U.1 
5U.5 

55.3 
56.5 
56.6 
57.U 
58.1 

0.2 
1.2 
7.6 

17.6 
17.7 

18.2 
21.3 
21;.1 
32.9 
37.0 

ia.8 
U3.2 
U9.7 
52.1 
52.2 

+590ll, 
+58 Uh 
+59 33 
+59 33 
+56 U5 

+59 37 
+58 b9 
+59 la 
+51 38 
+59 31; 

+58 50 
+59 17 
+51 UO 
+58 30 
+20 k7 

+U9 18 
+60 8 
+59 5 
+62 9 
+U8 U3 

+59 36 
+58 32 
+30 2 
+56 23 
+36 9 

+31 51 
+52 21 
+52 11 
+!;6 35 
+52 21 

+1;8 U5 
+55 38 
+56 55 
+56 56 
+56 56 

+56 b9 
+56 37 
+55 13 
+62 9 
+53 27 

+56 15 
+55 U3 
+53 3 
+61 1;8 
+UU 0 

+5111 
+56 50 
+U8 9 
+53 11 
+51 U8 

+U5 56 
+22 1;6 
+53 h2 
+57 U3 
+50 23 

+1;3 6 
+la 30 
+36 1 
+30 33 
+U3 11 

var. 
9.95 
9.32 
9.12 
5.92 

10.81 
12.79 
7.1a 
9.5 

11.3 

11.48 
8.5 
9.4 
8.3 
5.17 

8.9 
7.66 
8.2 
6.7 
4.94 

4.42 
4.76 
7.06 
6.79 
5.57 

6.76 
6.87 

6.70 

7.02 
9.2 

9.2 

9.5 
9.0 
9.2 
7.28 
8.5 

8.9 
8.7 
8.2 
6.75 
8.9 

7.49 
8.1 
4.28 
9.0 
9.1 

7.16 
5.41 
5.42 
8.8 
8.6 

7.7 

6.18 
9.0 
7.34 

08 
B5 
B5 
B5 
AO la 

B8 
F5 
B5 

B9 

B6 
B7 

B2 
B3 

BS 
B5 
B2e 
35 

B9 la 
AO la 
B3 
BO. 5 
A2 

BO. 5 
B2 

08 

B5 

B3 

B1 
B3 

B5 
B 
B 
BO.5 
B2 

B3 
B5 
GO lb 
B 

B2 
B5 
B1 
B2 
B 

Ape 

B2 

B2 

107.8 
108.1 
IO7.7 
107.7 
109.3 

107.8 
108.3 
107.8 
112.1 
107.9 

108.4 
108.2 
112.4 
108.9 
131.9 

114.5 
108.4 
IO9.I 
107.6 
II5.3 

IO9.I 
109.6 
127.0 
112.0 
125.6 

128.5 
115.8 
116.0 
120.1 
116.6 

118.9 
114.6 
113.9 
113.9 
113.9 

114.0 
114.2 
115.2 
110.7 
116.6 

114.8 
II5.2 
117.1 
111.2 
123.3 

118.7 
II5.O 
121.7 
119.2 
120.2 

124.5 
142.2 
119.5 
117.3 
123.3 

129.4 
130.8 
135.9 
140.5 
130.6 

2.3 
2.0 

+ 2.7 
+ 2.7 
+ 0.4 

+ 2.8 
+ 2.2 
+ 2.9 
- 3.9 
+ 2.8 

+ 2.3 
+ 2.7 
- 3.7 
+ 2.2 
-28.4 

- 5.2 
+ 3.8 
+ 3.0 
+ 5.7 
- 5.3 

+ 3.7 
+ 2.9 
-2U.2 
+ 1.6 
-13.4 

-16.6 
- 0*4 
- 0.4 
- 4.3 
+ 0.2 

- 2.5 
+ 2.9 
+ 4.0 
+ 4.0 
+ 4*0 

+ 3.9 
+ 3.9 
+ 2.9 
+ 8.2 
+ 1.7 

+ 3.9 
+ 3.6 
+ 1.6 
+ 8.2 
- 4.9 

+ 0.6 
+ 4.8 
- 0.8 
+ 3.9 
+ 2.9 

- 1.1 
-16.4 
+ 5.0 
+ 8.5 
+ 4.2 

+ 0.2 
- 0.7 
- 3.1 
- 6.1 
+ 1.7 

328.2 
328.1 
328.0 
328.0 
327.9 

327.7 
327.7 
327.6 
327.6 
327.6 

327.4 
327.3 
327.1 
326.9 
321.0 

325.9 
325.9 
325.8 
325.2 
325.1 

325.1 
325.0 
322.2 
323.4 
320.5 

319.7 
321.0 
320.8 
319.9 
319.8 

319.7 
319.3 
319.1 
319.0 
519.0 

319.0 
318.8 
318.8 
316.1 
318.5 

318.2 
318.0 
318.2 
317.4 
317.6 

317.4 
317.0 
316.0 
314.0 
314.0 

314.0 
310.8 
312.7 
310.6 
310.5 

309.8 
309.6 
308.4 
307.7 
308.1 

O.IO5 
O.O76 
0.111 
O.IO5 
O.O6O 

O.O66 
O.051 
0.037 
0.066 
O.O6O 

O.O78 
O.055 
0.095 
0.107 
0.008 

0.046 
0.047 
0.095 
0.088 
0.017 

0.075 
0.075 
0.030 
0.040 

4.8 
5.5 
5.I 
4.8 
2.8 

3.0 
2.4 
1.7 
3.0 
2.8 

3.6 
2.5 
4.4 
4.9 
0.4 

2.1 
2.2 
4.4 
4.0 
0.8 

3.4 
3.4 
1.4 
1.8 

114° 
102 
IO4 
112 
116 

116 
120 
no 
115 
117 

108 
106 
107 
no 
171 

130 
108 
120 
155 
128 

117 
121 
176 
127 

0.035 
O.O67 
O.O56 
O.O4I 
O.O4I 

O.O56 
o.no 
0.067 
0.084 
0.077 

0.097 
0.082 
0.097 
0.130 
o.on 

0.075 
0.079 
0.030 
o.n5 
0.055 

0.040 
0.102 
0.024 
0.137 
0.097 

0.052 

1.6 
3.1 
2.7 
1.9 
1.9 

2.6 
5.1 
3.1 
3.9 
3.6 

4.5 
3.8 
4.5 
6.0 
0.5 

3.4 
3.6 
1.4 
5.3 
2.5 

1.8 
4.7 
1.1 
6.3 
4.5 

2.4 

O.050 
O.051 
Ö.O82 

O.050 
0.026 
0.010 

2.3 
2.4 
3.8 

2.3 
1.2 
O.5 

82° 
70 
72 
80 
84 

84 
88 
78 
83 
85 

75 
73 
74 
77 

132 

96 
74 
86 

100 
93 

82 
66 

136 
90 

146 
133 
125 
145 
n8 

135 
133 
134 
136 
138 

136 
134 
133 
136 

95 

139 
158 
122 
136 
160 

141 
141 
147 
149 
140 

132 

106 
94 
84 

105 
78 

95 
92 
93 
95 
97 

95 
93 
92 
94 
53 

97 
96 
80 
93 

n8 

98 
98 

103 
103 

94 

86 

151 
151 
158 

149 
159 
102 

104 
102 
108 

99 
109 

50 

+0.32 
(+0.35) 
(+0.59) 
(+0.49) 
+0.28 

(+0.21) 

(+0.17) 

(+0.25) 

(+O.40) 
(+0.17) 

0.00 

+0.31 

+0.18 
+0.23 
+0.30 
+0.17 
-0.01 

+0.30 
+0.21 

+0.23 

+0.26 

O.040 1.8 163 in 

+O.25 

+O.I7 
+0.24 
+0.19 

+0.08 
+0.32 

+0.21 
0.00 

+0.14 
+0.22 

+0.28 

+0.10 
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TABLE 2 (Cont’d) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

s 
1900 Mag Sp 

Mag $ 9 Ei 

5214*6 

33357 
331*61 

33601* 
31*626 
31*656 

31*921 

E2l*2908 
E21*2926 
E2l*2935 
35215 
3531*7 

35619 
35633 
35652 

55921 
35952 

36212 

36280 
36389 
361*83 
3651*7 

36879 
E2l*5310 
37032 
E2l*5U93 

37611* 
37737 
37767 

38017 
E2i*6901 
38131 

38191 

38658 
38708 
38909 
£21*8587 

E2l*8753 
E2l*8893 
E2l*889l* 
3968O 
397I16 

3997O 
1*0003 
1*0111 
E21*9695 
E2i*981*5 

+1*3° 1168 
+1*1* 1088 
+1*0 1189 
+1*1 1101 
+1*1 1106 

+1*0 
+36 
+37 
+59 
+37 

+33 
+33 
+33 
+30 
+29 

+1*2 
+1*2 
+31* 
+31* 
+33 

+3l* 
+35 
+35 
+35 
+31* 

+39 
+31* 
+18 
+36 
+23 

+35 
+21 
+21 
+31* 
+33 

+38 
+36 
+36 
+37 
+3i* 

+30 
+53 
+35 
+31* 
+21 

+36 
+28 
+29 
+31 
+19 

+25 
+22 
+20 
+13 
+27 

+21* 
+23 
+25 
+30 
+32 

1213 
1090 
111*6 
1261* 
II60 

1023 
1021* 
1026 

873 
886 

1286 
1288 
101*6 
101*9 
101*9 

1058 
1137 
1139 
111*1 
1077 

1328 
1079 

875 
1177 

91*2 

1169 
899 
901 

III8 
1103 

1250 
1233 
1236 
1292 
II50 

992 
1138 
1223 
1162 

958 

1261 
902 

IOO5 
1115 
1111 

1019 
1090 
1158 
1026 

911* 

1033 
ni9 
1052 
1071 
111*6 

l‘MC 101 

me 103 

MWC 107 

MWC 1*91* 

*.h 55ÎO 
k 58.2 
5 s.s 
5 h.6 
S S.s 

119 Tau 

MJiC 5OO 

MG 503 

MWC 761* 

MWC 783 

HR 207I* 

139 Tau 
MWC 785 

6.3 
13.8 
n*.o 
li*.l 
15.8 

16.0 
16.1 
16.2 
18.1 
19.0 

19.1* 
20.1 
21.0 
21.1 
21.2 

22.0 
23.0 
23.2 
23.3 
25.1 

25.2 
25.5 
26.3 
26.9 
27.1* 

27.6 
29.7 
30.1* 
30.5 
31.2 

31*. 7 
35.7 
35.9 
35.9 
36.1* 

37.6 
38.3 
38.1* 
38.6 
38.9 

1*1.7 
1*2.3 
1*2.6 
1*1*.0 
1*6.5 

1*7.3 
1*8.0 
1*8.0 
1*9.0 
1*9.1* 

50.9 
51.1 
51.8 
52.2 
53.O 

+1*3°1*21 

+1*1* 55 
+1*0 32 
+1*2 2 
+1*1 6 

+1*0 5 
+36 32 
+37 20 
+39 13 
+37 35 

+33 25 
+33 13 
+33 19 
+30 6 
+29 32 

+1*2 56 
+1*2 12 
+31* Ul 
+31* 27 
+33 52 

+3l* 35 
+35 18 
+35 53 
+35 7 
+3l* 1*8 

+39 59 
+31* 52 
+18 32 
+56 21* 
+23 16 

+35 1*5 
+21 20 
+21 8 
+3l* 1*5 
+33 51* 

+38 8 
+36 9 
+56 6 
+37 56 
+31* 18 

+30 53 
+33 29 
+35 8 
+31* 3 
+21 25 

+36 12 
+28 17 
+29 6 
+31 2 
+19 7 

+25 1*3 
+22 6 
+20 51 
+13 1*9 
+27 1*2 

+21* 11* 
+23 25 
+25 57 
+30 12 
+32 53 

9.0 
7.97 
8.1* 

var. 
8.0 

7.32 
8.2 
6.71 
9.1* 
7.39 

8.7 
9.5 
9.6 
9.11 
8.5 

9.1* 
9.0 
9.0 
8.6 
7.50 

8.8 
6.71 
8.7 
9.1 
8.0 

9.2 
9.1* 
1**73 
7.7 
8.8 

8.1* 
7.8 

10.6 
8.1 
8.5 

8.0 
8.0 
8.1* 
8.7 
9.0 

8.1 
8.9 
8.12 
9.0 

'9.5 

8.2 
8.5 
8.2 
8.0 
8.9 

6.1* 
10.0 
9.2 
7.9 
7.7 

6.02 
8.6 
1*.90 
8.9 
8.3 

B3 

A3 
B3 

B3 
B2 
07 

BO 

BO 
BO 
B3 
F5 
Pec. 

09.5 
B8 

B5 

B 
M2 lb 
B1 
B2 

B8 
A2 
B5 
A5 

BO 
B 
B 
B 
B2 

B3 
F8 
BO. 5 
BO 
B5 

130.5 
129.8 
133.9 
132.9 
133.7 

131*. 6 
138.1* 
137.7 
136.2 
137.7 

na. 2 
Ha.i* 
11a. 3 
H*l*.2 
H*l*.8 

loo • 6 
13l*.l* 
11*0.7 
11*0.9 
Ha.i* 

11*0.9 
11*0.1* 
11*0.0 
11*0.6 
Ha.i 

136.8 
Ha.i 
151*. 9 
H*0.0 
151.0 

11*0.6 
153.0 
155.2 
Ha. 7 
11*2.5 

139.3 
Ha.i 
Ha.2 
139.6 
11*2.8 

H*5.8 
11*3.7 
11*2.3 
11*3.2 
151*.0 

Ha. 7 
H*8.6 
H*7.9 
11*6.1* 
156.9 

151.3 
151*. 5 
155.6 
161.8 
11*9.9 

153.0 
153.8 
151.6 
11*8.0 
11*5.8 

+ 2.1* 
+ 3.6 
+ 1.7 
+ 2.8 
+ 2.1* 

+ 1.9 
+ 1.1 
+ 1.6 
+ 2.7 
+ 2.0 

- 0.3 
- 0.1* 
- 0.1* 
- 1.8 
- 2.0 

+ 5*6 
+ 5.3 
+ 1.2 
+ 1.1 
+ 0.8 

+ 1.1* 
+ 1.9 
+ 2.3 
+ 1.9 
+ 2.0 

+ 1*.9 
+ 2.1 
- 6.6 
+ 3.2 
- 3.9 

+ 3.0 
- l*.l* 
- l*.l* 
+ '2.9 
+ 2.6 

+ 5.I* 
+ 1*.6 
+ 1*.6 
+ 5.5 
+ 3.7 

+ 2.1 
+ 3.6 
+ 1*.5 
+ l*.o 
- 2.6 

+ 5.6 
+ 1.6 
+ 2.1 
+ 3.1* 
- 2.2 

+ 1.3 
- 0.1* 
- 1.1 
- l*.l* 
+ 2.7 

+ 1.2 
+ 0.9 
+ 2.3 
+ Í* 
+ 6.0 

307.6 
307.0 
306.3 
306.0 
306.0 

305.8 
301*. 8 
301*. 7 
301*. 7 
301*. 5 

301*. 5 
301*. 5 
301*. 1* 
301*. 2 
50i*.0 

303.6 
303.6 
303.8 
303.8 
303.8 

303.6 
303.5 
303.1* 
303.1* 
303.2 

302.9 
505.1 
302.5 
302.9 
502.8 

302.9 
302.1* 
302.3 
302.5 
302.1* 

301.7 
301.7 
301.6 
301.5 
301.7 

301.6 
301.5 
301.1* 
301.1* 
301.5 

300.8 
301.2 
301.1 
300.9 
300.7 

300.6 
300.6 
300.6 
300.2 
300.1* 

300.1* 
300.3 
300.2 
300.0 
299.6 

0.121* 
0.030 
0.01*5 
0.01*7 
0.037 

0.026 
0.01*8 
O.057 
0.062 
0.079 

O.05I* 
0.01*2 
O.O65 
0.022 
0.021* 

0.079 
O.O9O 
0.01*8 
0.023 
0.01*5 

0.063 
0.01*3 
0.033 
0.031 
0.01*1* 

0.096 
0.027 
0.021 
0.083 
0,057 

0.036 
0.01*5 
0.085 
0.030 
0.021* 

0.01*1* 
0.021 
0.019 
O.O25 
O.OI6 

0.01*7 
0.028 
0.018 
0.021* 
0.01*0 

O.O25 
0.021 
O.025 
O.O25 
0.051* 

0.01*7 
0.075 
0.01*9 
O.Oli* 
0.01*0 

0.035 
0.062 
0.023 
0.021* 

5.7 
1.1* 
2.0 
2.2 
1.7 

1.2 
2.2 
2.6 
2.8 
3.6 

2.5 
1.9 
3.0 
1.0 
1.1 

3.6 
l*.l 
2.2 
1.1 
2.1 

2.9 
2.0 
1.5 
1.1* 
2.0 

l*.l* 
1.2 
1.0 
3.8 
1.7 

1.7 
2.1 
3.9 
1.1* 
1.1 

2.0 
1.0 
0.9 
1.2 
0.7 

2.2 
1.3 
0.8 
1.1 
1.8 

1.2 
1.0 
1.2 
1.2 
2.5 

2.2 
3.1* 
2.2 
0.6 
1.8 

1.6 
2.8 
1.1 
1.1 

137° 
H*7 
160 
15I* 
167 

165 
167 
167 
156 
11*7 

161 
11*6 
163 
122 
135 

H*3 
162 
170 
172 
162* 

160 
H*3 
133 
152 
163 

163 
161* 

8 
11*9 
U*l* 

133 
162 
11*6 
169 
165 

170 
133 

7 
6 

ia 

13 
168 
169 
176 
162 

169 
0 

167 
152 
U*6 

iia 
166 
11*6 
H*3 
178 

l6l 
167 
161* 
171* 

85° 
9I* 

106 
100 
115 

in 
102 
n2 
101 

91 

96 
90 

107 
66 
79 

87 
106 
111* 
n6 
106 

101* 
87 
76 
96 

106 

106 
97 

131 
92 
87 

76 
91* 
88 

in 
107 

n2 
76 

129 
127 
163 

135 
100 
no 
n7 

91* 

no 
121 
108 

93 
87 

82 
96 
87 
63 

ns 

101 
107 
101* 
ni* 

+0.15 

+0.16 

+0.07 
+0.09 
+0.17 

+0.21 

+0.20 
+0.21 
+0.17 

+0.21 

+O.O7 

+O.25 
+0.20 

+0.H* 

+0.H* 

+0.16 

+o.H* 

+0.18 

+0.06 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

s 
1900 Mag Sp 4> Mag jg e 0' Ei 

E250028 
E25OI63 
1*0589 
E250289 
E250290 

E251117 
E251311 
1*1398 
E251726 
1*1690 

1*1997 
1*2087 
U2088 
1*2379 
1*21*00 

E2530l*9 
1*21*75 
1*251+3 
E253211* 
E25321+7 

E253Ó59 
1*2896 
1+3078 
E2 51*01*2 
1*3381* 

1*3582 
E251*699 
E251+755 
1*5703 
1*3753 

1*3818 
1*3836 
1*3837 
E255055 
1*3907 

1+1+139 
1*1*597 
E256276 
E256U13 
1*1*811 

1*5166 
E257971 
1*6056 
1*611*9 

1*6150 
1*6223 
1*6300 
E2591+31 

.E259l*l*0 

1*721+0 
1*7359 
1*7761 
1*8279 

1*931*0 
531*28 
5361*9 
53667 
5375I* 

+25 
+19 
+27 
+23 
+23 

+28 
+23 
+28 
+19 
+21 

+15 
+23 
+20 
+21 
+20 

+20 
+21 
+22 
+20 
+18' 

+16 
+20 
+22 
+21* 
+23 

+22 
+23 
+22 
+23 
+23 

+23 
+23 
+20 
+23 
+22 

+22 
+20 
+22 
+19 
+19 

+50 
+ 8 
+11 
+ 1* 
+ 5 

+ 5 
+ 1* 
+ 7 
+10 
+ 5 

+ 5 
+ 5 
- 1* 
+ 1 
+ 0 

+69 
- 8 
- 8 
- 8 
- 8 

IO65 
1166 

91*5 
111*8 
111*9 

1001 
1183 
1008 
1210 
1120 

1079 
1226 
1281* 
111*3 
1302 

1305 
111*6 
1220 
1309 
1123 

101*6 
1322 
121*3 
1176 
1275 

1267 
1286 
1273 
1289 
1297 

1300 
1301 
1369 
1301* 
1260 

1291 
1399 
1311 
1331 
1335 

1309 
1332 
1191 
1291 
1282 

1283 
1302 
1337 
1172 
1291 

1331* 
131*0 
1607 
11*72 
1576 

391* 
1729 
1733 
1731* 
1737 

MWC 786 
MWC ¿I? 
HR 2111 

MWC 52O 

TV Gem 
6 Gem 
MWC 135 

MWC 796 

9 Gem 

MWC 799 

MWC 808 

13 Mon 
MWC 11*7 
MWC 11*8 

HR 21*32 
MWC 815 
MWC 531 

1*3 Cam 

MC 835 

5h 53Î8 
5l*.l* 
5I*. 7 
55.0 
55.0 

58.7 
59.1* 
59.8 
1.0 
1.6 

3.2 
3.7 
3.7 
5.3 
5.U 

5.8 
5.8 
6.2 
6.1* 
6.5 

8.1 
8.2 
9.2 
9.8 

10.8 

11.9 
12.3 
12.5 
12.6 
12.9 

6 15.2 
6 13.3 
6 15.3 
6 13.6 
6 13.7 

15.1 
17.5 
17.7 
18.1 
18.8 

20.6 
2a. 8 
23.1 
26.0 
26.6 

26.6 
27.0 
27.5 
27.6 
27.6 

32.5 
33.1 
35.1 
37.5 
39.7 

1*2.9 
59.9 
0.7 
0.8 
1.1 

+25° 6« 
+19 11 
+27 35 
+23 20 
+23 18 

+28 1*6 
+23 1 
+28 56 
+19 2 
+21 53 

+15 1*1* 
+23 8 
+20 31 
+21 36 
+20 56 

+20 10 
+21 51* 
+22 56 
+20 7 
+18 3 

+16 33 
+20 13 
+22 20 
+21* 6 
+23 1*6 

+22 la 
+23 36 
+22 43 
+23 3 
+23 2 

+25 30 
+23 19 
+20 57 
+23 20 
+22 9 

+22 13 
+20 27 
+22 27 
+19 58 
+19 1*5 

+50 20 
+ 83 
+11 22 
+ U 5I* 
+ 56 

+ 50 
+ 1* 53 
+ 7 21* 
+10 21* 
+ 5 52 

+ 53 
+ 1* 58 
- 1* 36 
+ 1 1+9 
+ 0 1*3 

+69 0 
- 8 1*2 
- 8 52 
- 8 31* 
- 8 39 

8.9 
10.2 

6.08 
9.2 
8.6 

9.0 
8.8 
7.1*5 

10.0 
8.0 

8.5 
5.76 
7.1*0 
7.8 
6.86 

9.1* 
var. 

6.30 
9.1* 

10.0 

9.7 
9.0 
8.6 
8.8 
6.26 

9.0 
9.3 
9.0 
8.7 
8.1 

7.03 
7.03 
8.1* 
9.1 
8.8 

8.8 
9.0 
9.1 
8.9 
8.7 

9.6 
8.9 
7.96 
7.66 

6.80 
7.11* 
1*.50 
9.0 
9.6 

6.16 
8.81 
8.5 
7.8 
9.2 

5.13 
7.9 
9.1 
7.8 
8.1* 

B2 
BO 
B8p 
B 
B 

BO 
BO 
B2 
F5 
B2 

B 
B2.5 
06 
B2 
B5 

B8 
cM 
Ml la 
BO 
B2 

BO 
B5 
BO 
BO 
B3 lb 

B8 
B5 
BO 
B2 
B1 

BO. 5 
B9 
B 
BO 
B8 

B9 
B 
B8 
B3 
B5 

Oe 
B3 
08 
08 

B2 
B2 
AO lb 
B3 
BO 

Bl' 
B 
BO 
08 

B5 
B2 
B 
Oe5 
B5 

152.6 
157.8 
150.6 
I5I*. 3 
I5I*. 3 

150.0 
155.1 
11*9.9 
158.7 
156.3 

161.8 
155.1* 
157.7 
157.0 
157.6 

158.3 
156.8 
155.9 
158.I* 
160.2 

161.7 
158.5 
156.8 
155.3 
155.7 

156.8 
156.0 
156.8 
156.5 
156.6 

156.2 
156.3 
158.7 
156.I* 
157.I* 

157.5 
159.3 
157.6 
159.8 
160.1 

132.1 
170.6 
168.0 
171+.0 
173.9 

171+.0 
171*. 2 
172.0 
169.1* 
173.1* 

171*. 7 
171+.8 
183.5 
178.1 
179.3 

113.6 
190.0 
190.2 
190.0 
190.1 

+ 2.2. 
- 0.6 
+ 3.6 
+ 1.6 
+ 1.6 

+ 5*0 
+ 2.3 
+ 5.3 
+ 0.7 
+ 2.2 

- 0.5 
+ 3.2 
+ 2.0 
+ 2.8 
+ 2.5 

+ 2.2 
+ 3.0 
+ 3.6 
+ 2.3 
+ 1.3 

+ 0.9 
+ 2.7 
+ i*.o 
+ 1+.9 
+ 5.0 

+ 1+.7 
+ 5.2 
+ Í+.8 
+ 5.0 
+ 5.0 

+ 5.3 
+ 5.2 
+ 1+.0 
+ 5.3 
+ 1+.8 

+ 5.1 
+ 1+.8 
+ 5.7 
+ 1+.7 
+ 1+.7 

+18.3 
- 0.1* 
+ 1.6 
- 0.8 
- 0.6 

- 0.6 
- 0.6 
+ 0.7 
+ 2.2 
+ 0.1 

+ 0.7 
+ 0.8 
- 3.2 
+ 0.3 
+ 0.3 

+26.2 
+ 0.3 
+ 0.1* 
+ O.5 
+ 0.6 

300.0 
300.0 
299.8 
300.0 
300.0 

299.3 
299.6 
299.2 
299.5 
299.1* 

299.1* 
299.2 
299.3 
299.1 
299.1 

299.1 
299.0 
298.9 
299.1 
299.1 

299.0 
298.9 
298.7 
298.5 
298.5 

298.1* 
298.3 
298.1* 
298.1* 
298.3 

298.3 
298.3 
298.5 
298.2 
298.3 

298.2 
298.1 
298.0 
298.1 
298.1 

292.1 
.298.1+ 
298.2 
298.2 
298.2 

298.2 
298.2 
298.2 
298.1 
298.2 

298.0 
296.0 
297.8 
298.0 
298.0 

280.1 
298.1* 
298.1* 
298.1* 
298.5 

0.093 
0.036 
0.015 
0.061* 
O.O73 

0.033 
0.01*8 
0.01*8 
0.069 
O.O58 

O.O7O 
0.0J*3 
O.O52 
0.060 
0.01*7 

0.01*0 
0.065 
0.01*6 
0.060 
0.031 

O.05O 
O.OI8 
O.O7O 
0.085 
0.062 

0.028 
O.O7I+ 
0.039 
Q.037 
O.O59 

0.01*3 
0.012 
O.05I* 
0.019 
0.031 

0.01*6 
0.01*7 
0.033 
O.05I* 
0.035 

1+.3 
1.7 
0.7 
2.9 
3.1* 

1.5 
2.2 
2.2 
3.2 
2.7 

3.2 
2.0 
2.1* 
2.8 
2.2 

1.8 
3.0 
2.1 
2.8 
1.1* 

2.3 
0.8 
3.2 
3.9 
2.8 

1.3 
3.1* 

1-1.8 
1.7 
2.7 

2.0 
0.6 
2.5 
0.9 
1.1* 

2.1 
2.2 
1.5 
2.5 
1.6 

161*° 
136 
158 
162 
163 

l6l 
0 

166 
171 
177 

159 
172 
176 
170 
169 

176 
172 
171* 
173 

1* 

0 
7 

165 
173 
170 

8 
176 

8 
11*3 
l6l 

177 
11*9 
150 
163 

16 

2 
170 

9 
I68 
172 

0.018 0.8 162 

O.025 1.2 

0.016 
0.030 

0.7 
1.1* 

7 
169 

0.017 
0.088 

0.023 
0.022 
0.01*8 
0.029 
O.050 

0.010 
O.OI5 
0.029 
O.O25 
0.052 

0.8 
1+.0 

1.1 
1.0 
2.2 
1.3 
2.3 

0.5 
0.7 
1.3 
1.2 
1.5 

101*° 
76 
98 

102 
1Ö5 

100 
120 
105 
in 
116 

98 
in 
n7 
109 
108 

115 
ni 
ns 
n2 
123 

n9 
126 
101* 
in 
108 

126 
ni* 
126 

81 
99 

n5 
87 
88 

101 
131* 

120 
108 
127 
106 
no 

100 

I5I* 92 

125 
IO7 

106 
161* 

173 
8 

169 
155 
11*6 

11*8 
n7 
ni* 
127 
129 

1*1* 
102 

in 
126 
107 

93 
81* 

68 
55 
52 
65 
67 

+0.20 

+O.I6 

+O.I5 
+0.10 
+0.20 
+0.10 

+0.21* 

+O.25 

+0.20 

+0.21* 
+0.18 

+0.22 
+0.23 

+0.08 

+0.17 
+0.11* 

+0.19 
+0.19 
-0.03 
+0.09 

+O.I6 
+0.21 

-0.02 
+0.21* 

+0.17 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

S 
1900 Mag Sp 4> Mag e 9' h 

S68U7 
15876Í4. 
II4.7888 
1U7889 
II4.9363 

192516 
153855 
153977 
15U0U0 
15U090 

15U20U 
151M5 
158661 
158705 
159176 

160529 
16070U 
160730 
161103 
16206U 

162168 
162717 
162716 
I62978 
163777 

I61i0l8 
l6i;103 
16U559 
16U38U 
I6ià02 

I6I4I4.32 
16UU38 
16U1;92 
16U536 
16U738 

164652 
16U865 
1650U9 
165052 
165319 

165763 
166286 
166301; 

166628 

166731; 
167265 
16726!; 
I67330 
l67h$l 

1Ó75U3 
167838 
167971 
168112 
168206 

168302 
168571 
I68607 
168625 
169031; 

-150 17U8 
- 8 1;010 
-23 12860 
-21; 12681; 
- 5 U318 

-21 1M3 
-31 I3502 
-21; 13055 
-39 11086 
-33 II706 

-20 U627 
- 0 3221; 
-17 U831; 
-31 lla78 
-32 12935 

-33 12361 
-23 13515 
-21; 13l;35 
-27 II872 
-19 ÍI713 

-32 13101 
-21; 13581; 
-21; 15565 
-21; 15615 
-25 I2523 

-23 137U1 
-11; 1;81;2 
-22 1;500 
-23 13789 
-22 U50o 

+ 6 3597 
-19 U800 
-23 13801; 
-21; 13783 
-17 5OOI 

+20 361;9 
-21; 13826 
-15 U803 
-2Í; 13661; 
-11; U880 

-21 U861; 
-16 U736 
-16 U739 
+38 3095 
-19 U895 

-10 U625 
-20 5055 
-20 505Ú 
-12 U95U 
-13 1;897 

-11; 1;959 
-15 U911 
-12 U980 
-12 4988 
-11 4593 

-16 4812 
-17 5151I 
-16 4829 
-16 4830 
-13 4958 

KR 578O 

MWC 867 
MsiC 868 
MWC 589 

HR 6340 
HR 6353 

HR 6535 

MWC 266 

MWC 268 

MWC 273 
HR 6672 

HR 6716 

HR 6719 

96 Her 

MWC 286 
16 Sgr 
15 Sgr 

MWC 291 

13^6 
29*0 
19.4 
19.4 
29.1 

48.7 
56.8 
57.6 
57.9 
56.2 

58.9 
0.4 

25.4 
25.6 
28.1 

35.5 
36.3 
36.4 
36.5 
44.0 

44.5 
47.3 
47.3 
48.7 
52.8 

54.0 
54.5 
55.6 
55.7 
55.8 

56.0 
56.0 
56.3 
56.5 
57.5 

58.1 
58.1 
59.0 
59.0 
0.3 

2.5 
4.8 
4.9 
6.3 
6.4 

6.9 
9.3 
9.3 
9.6 

10.2 

10.6 
11.9 
12.5 
13.1 
13.5 

13.9 
15.3 
15*5 
15.6 
17.6 

-15027‘ 
- 8 51 
-23 14 
-24 14 
- 5 56 

-21 43 
-31 28 
-24 41 
-39 11 
-33 59 

-20 21 
- 0 45 
-17 3 
-31 28 
-32 31 

-33 27 
-23 41 
-24 15 
-27 12 
-19 52 

-32 58 
-24 15 
-24 45 
-24 52 
-25 10 

-23 7 
-14 47 
-22 7 
-23 10 
-22 46 

+ 6 16 
-19 6 
-23 1 
-24 15 
-17 36 

+20 50 
-24 11 
-15 22 
-24 24 
-14 12 

-21 16 
-16 46 
-16 44 
+38 29 
-19 28 

-10 46 
-20 25 
-20 46 
-12 34 
-13 36 

-14 40 
-15 28 
-12 17 
-12 8 
-11 40 

-16 3 
-17 26 
-16 25 
-16 25 
-13 39 

8.7 
5.15 
6.56 
8.0 
8.0 

8.08 
6.86 
9.8 
9.5 
4.87 

6.17 
5.62 
8.2 
7.81 
5.71 

6.68 
9.5 

10.2 
7.9 
8.98 

8.0 
9.5 
9.0 
6.13 
9.5 

10.0 
8.04 
8.2 
8.5 
5.73 

6.18 
7.28 
6.91 
6.87 
7.10 

109 5 
8.3 
8.0 
6.7 
8.1 

7.82 
7.58 
9.7 

7.14 

8.3 
6.02 
5.42 
8.1 
7.9 

8.8 
6.64 
7.34 
8.7 
8.87 

9.9 
8.3 
8.9 
9.2 
8.3 

B2 
B5 
B5 
B2 
BO. 5 

B5 
B2 
B3 
B2 
Bip 

B3 
B2 
BO. 5 
BO 
Oe5 

cA4pe 
B2 
B 
BO 
B 

BO 
B3 
BO 
B2 
B 

B 
B5 
BO 
B5 
09.5 

B3 
B3 
OS 
B3 
B5 

B3 
B 
B2 
Oe5 
BO 

Oa 
B1 
B5 

B3 

BO 
09 II 
BO la 
BO 
B2 

B2- 
B5 la 
08f 
BO 
WC7 

B5 
B2 
B8 
B2 
B3 la 

197.5 
324.2 
321.5 
320.8 
337.7 

327.2 
320.4 
326.0 
314.4 
318.6 

329.7 
347.0 
336.0 
323.9 
323.3 

323.4 
331.8 
331.3 
329.0 
336.0 

324.8 
332.6 
332.2 
332.2 
332.4 

334.4 
341.6 
335.4 
334.5 
334.9 

0.4 
338.1 
334.7 
333.7 
339.5 

14.3 
333.9 
341.7 
333.8 
342.8 

336.9 
341.1 
341.2 
32.6 

539.0 

346.6 
338.4 
338.2 
345.4 
344.5 

343.6 
343.1 
346.0 
346.2 
346.6 

542.8 
341.8 
542.7 
342.7 
345.4 

0.0 
+35.0 
+16.4 
+15.7 
+25.2 

+12.1 
+ 4.7 
+ 8.7 
- 0.1 
+ 3.0 

+11.0 
+21.4 
+ 7.6 
- 0.3 
- 1.3 

- 3.1 
+ 1.9 
+ 1.6 
+ 0.4 
+ 2.4 

- 4.5 
- 0.5 
- 0.8 
- 1.1 
- 2.1 

- 1.3 
+ 2.8 
- 1.1 
- 1.6 
- 1.5 

+12.6 
+ 0.3 
- 1.7 
- 2.4 
+ 0.8 

+18*5 
- 2.6 
+ 1.6 
- 2.9 
+ 1.9 

- 2.1 
- 0.4 
- 0.4 
+23.3 
- 2.0 

+ 2.1 
- 3.0 
- 3.2 
+ 0.7 

0.0 

- 0.6 
- 1.2 
+ 0.2 
+ 0.1 
+ 0.3 

- 1.9 
- 2.9 
- 2.4 
- 2.4 
- 1.6 

299.1 
46.4 
48.8 
48.6 
55*2 

55.0 
52.9 
53.6 
52.8 
53.0 

54.4 
59.4 
57.6 
56.8 
57.2 

58.1 
58.2 
58.2 
58.4 
59.0 

59.3 
59.3 
59.3 
59.4 
59.9 

59.9 
60.1 
60.1 
60.1 
60.1 

62.6 
60.1 
60.2 
•60.2 
60.2 

66.3 
60.4 
60.4 
60.5 
6O.5 

60.7 
60.7 
60.7 
71.8 
60.9 

61.0 
61.2 
61.2 
61.0 
61.1 

61.1 
61.2 
61.2 
61.3 
61.3 

61.4 
61.5 
61.5 
61.5 
61.5 

0.015 
0.008 
O.O65 
O.O69 
0.028 

O.O65 
0.023 
O.025 
O.055 

0.7 
0.4 
3.0 
3.2 
1.3 

3.0 
1.1 
1.2 
2.5 

97° 
75 
53 

179 
79 

52 
25 
35 
58 

0.037 
O.073 
0.012 
0.038 
0.036 

O.150 
0.086 
O.O78 
0.108 
0.032 

O.O50 
O.O67 
O.O77 
0.027 
0.019 

0.029 
0.014 
0-.014 

1.7 
3.4 
0.6 
1.8 
1.7 

6.9 
4.0 
3.6 
5.0 
1.5 

2.3 
3.1 
3.6 
1.2 
0.9 

1.3 
0.6 
0.6 

58 
91 
58 

124 
166 

20 
7 
2 

I72 
53 

161 
179 

7 
179 
163 

132 
38 

5 

0.014 

0.013 
0.028 

0.6 

0.6 
1.3 

88 
73 

O.OO9 
O.024 

0.018 
0.020 
O.OI5 

0.4 
1.1 

0.8 
0.9 
0.7 

0.029 1.3 58 

0.020 
0.029 

0.9 
1.3 

11 
53 

0.010 

0.070 

0.5 

3.2 

155 

65 

O.O4O 
0.021 

O.O52 

1.8 
1.0 

2.4 

0.028 
O.O25 
O.O53 

0.020 
0.023 
0.046 
0.095 
0.042 

1.3 
1.2 
2.4 

0.9 
1.1 
2.1 
4.4 
1.9 

36° 
121 
102 
48 

154 

105 
78 
89 

111 

112 
150 
H6 

1 
45 

78 
65 
60 
50 

112 

40 
58 
66 
58 
43 

12 
98 
65 

67 

151 
133 

29 
27 

178 
34 
49 

89 
87 

64 
94 

109 

119 

72 
114 

36 

125 

74 
37 

122 

135 
98 

150 
127 

92 

76 
92 
20 
13 
66 

31 
8 

153 

137 
153 

81 
75 

127 

+0.19 
-0.01 
+0.20 
+O.50 
+0-.09 

+0.10 
+0.07 
+0.09 
+0.47 
+0.20 

+O.O7 
+0.08 
+O.16 
+0.44 
+0.13 

+0.46 
+0.i;2 
+O.4O 
+O.26 
+O.35 

+0.37 
+O.56 
+O.42 
+0.08 
+0.26 

+0.56 
+0.24 
+o.o4 
+0.03 
+0.08 

+O.05 
+0.21 
+0.26 
+0.03 
+0.13 

+0.02 
+O.5O 
+0.28 
+0.14 
+0.33 

+0.21 
+0.18 

+0.36 

+0.61 
+0.07 
+0.09 
+O.35 
+0.39 

+0.26 
+0.30 
+0*46 
+0.41 

+O.41 
+0.33 

+O.67 
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TABLE 2 (Cont’d) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

s 
1900 Mag Sp 4> Mag e 01 

169U5U 
169751; 
170159 
170958 
172252 

172367 
175U38 
173637 
17li26l 
17l;391 

17U571 
175511; 
17551(1; 
175803 
177812 

178129 
180126 
180398 
180968 
l831i|3 

I8356I 
18U279 
I851a8 
185780 
I85859 

18671*6 
18681*1 
18691*3 
187282 
1871*59 

187983 
189066 
189779 
190066 
1901*67 

190603 
190861* 
190967 
191611 
191781 

192105 
192281 
1921*22 
192539 
192639 

19261*1 
192660 
192832 
193032 
193076 

193077 
193117 
193182 
E228766 
193257 

E22881*l 
I9357O 
I9351I* 
I93576 
E2289U3 

-H*° 5039 
-11 1*631 
-13 1*992 
-15 500I* 
-12 5132 

- 7 1*650 
- 1* 1*575 
- 8 1*702 
+21 3560 
+15 3583 

+ 8 3866 
+ 9 3928 
+ 0 1*055 
+19 381*8 
+ 3 3893 

+ 3 3902 
+ 9 1*037 
+12 3861 
+22 361*8 
+18 1*085 

+26 3566 
+ 3 1*065 
+16 3928 
+1*0 3821* 
+20 1*218 

+23 3760 
+23 3767 

+33 3602 

+21* 3911* 
+35 3878 
+29 381*1* 
+21 1*027 
+36 381a 

+31 3925 
+35 39U9 
+31* 3871 
+36 3906 
+1*1* 3365 

+35 1*013 
+39 1*082 
+58 3956 
+31 1*001 
+36 3958 

+36 3956 
+39 1*096 
+ia 3675 
+38 3980 
+37 3866 

+56 3987 
+1*0 1*090 
+39 1015 
+36 5991 
+37 5871 

+38 1*000 
+31* 3967 
+38 1*006 
+38 1*010 
+38 1*016 

MWC 29I* 

MWC 91*7 

MWC 607 

MWC 610 

MWC 312 
2 Vul 
MWC 317 

MWC 319 

HR 71*82 

HR 7551 

HR 7573 
HR 7620 

MWC 1000 

MWC 326 

MWC 632 
MWC 10101 
MWC 338 

35 Cyg 

18k 1926 
21.1 
22.9 
26.9 
3l*.l 

31*. 7 
1*0.2 
ia.2 
1*1*.6| 
1*5.2 

1*6.0 
50.6 
50.7 
52.0 
1.1 

2.3 
10.2 
11.3 
13.5 
23.0 

25.1 
28.6 
33.9 
35.7 
36.1 

ia.2 
Ul. 7 
1*2.2 
l*l*.l 
1*5.0 

1*7.8 
53.1 
56.6 
58.1 
0.0 

0.7 
1.9 
2.1* 
5.7 
6.6 

8.1 
9.0 
9.7 

10.3 
10.8 

10.8 
10.9 
11.9 
13.0 
13.3 

13.5 
13.5 
13.8 
13.8 
ll*.l 

11*. 8 
ll*.8 
15.5 
15.8 
16.1 

-H*° 2« 
-11 25 
-13 1* 
-15 1*6 
-11 58 

- 7 20 
- U 1*2 
-82 
+21 3 
+15 1*9 

+ 8 35 
+ 9 13 
+ 08 
+19 1*3 
+ 36 

+ 3 1? 
+ 9 37 
+12 56 
+22 51 
+18 5 

+26 30 
+ 5 3i* 
+17 2 
+1*0 21* 
+20 15 

+23 la 
+23 50 
+28 1 
+17 57 
+53 12 

+21* 10* 
+35 59 
+29 37 
+21 52 
+36 8 

+31 56 
+35 19 
+35 6 
+36 12 
+1*5 6 

+55 51; 
+39 58 
+58 28 
+31 la 
+37 3 

+36 21 
+1*0 1 
+1*2 6 
+38 35 
+37 22 

+37 7 
+1*0 32 
+39 16 
+37 0 
+57 1*3 

+38 3l* 
+31* 1*0 
+38 57 
+38 25 
+38 17 

6.81* 
8.1 
8.7 
8.7 
8.7 

9.7 
8.1 
9.2 
6.93 
6.5I* 

8.1* 
8.5 
7.73 
7.97 
8.9 

8.0 
7.9 
7.7 
5.1;0 
6.93 

8.0 
6.78 
7.1*2 
7.1*7 
6.10* 

7.01 
8.2 
9.98 

6.35 

5.67 
6.01* 
8.2 
6.55 
8.0 

5.69 
8.2 
7.92 
8.6 
9.25 

7.9I* 
7.1*7 
7.10 
7.38 
7.02 

7.91; 
7.72 
8.5 
8.1 
8.0 

7.97 
9.0 
6.56 
9.8 
1*«88 

8.7 
5.I8 
7.29 
8.01* 

10.0 

B1 la 
B2 
BO 
B1 
BO 

BO 
BO 
BO 
B3 
B3 

B2 
BO 
B3 
B3 
B2 

B5 
B3p 
B9 
BO. 5 
B7 la 

B6 
BO.5 
B5 
B2 
BO.5 lb 

B8p 
05 
WN5 
WN5 
bo. 5 n 

A2 la 
B5 
B9 
BO. 5 
B2 

B1.5 
06 
B3 
B 
B 

WC7 
05f 
BO. 5 
B5 
08f 

WN 
B3 
B 
B 
B 

WN5.5 
B 
Ape 
W7 
Bp 

BO 
F5p 
08f 
WN6 
B 

31*5.2 
31*7.7 
31*6.5 
3l*l*.5 
31*8.7 

352.9 
355.9 
353.O 
19.3 
11*. 6 

8.3 
9.1* 
1.1* 

18.9 
5.2 

5.5 
12.0 
15.1 
21*. 0 
20.9 

28.5 
8.9 

21.6 
ia.7 
21*.1* 

27.9 
28.1 
31.7 
23.1* 
36.1* 

29.6 
39.7 
3l*.8 
28.5 
1*0.6 

37.2 
1*0.1 
1*0.0 
la. 3 
1*8.8 

la. 3 
1*1*.8 
1*3.6 
38.1 
1*2.6 

1*2.0 
1*5-0 
1*6.8 
1*1*. 1 
1*3.1 

1*2.9 
1*5.7 
1*1*. 7 
1*2.9 
1*3.5 

1*1*.3 
la.i 
1*1*. 7 
1*1*. 3 
1*1*.2 

- 2.2 
- 1.2 
- 2.1* 
- 1*.5 
- 1*.3 

- 2.3 
- 2.2 
- i*.0 
+ 8.8 
+ 6.2 

+ 2.7 
+ 2.0 
- 2.3 
+ 6.6 
- 3.2 

- 3.1* 
- 2.1 
- 0.7 
+ 3.7 
- 0.6 

+ 3.2 
- 9.0 
- 3.1* 
+ 8.2 
- 2.2 

- 1.1* 
- 1.1* 
+ 0.7 
- 5.O 
+ 2.9 

- 2.1 
+ 3.0 
- 1.1 
- 5.7 
+ 1.9 

- 0.6 
+ 1.2 
+ 0.9 
+ 1.0 
+ 5.9 

+ 0.1* 
+ 2.6 
+ 1.6 
- 2.1* 
+ 0.6 

+ 0.2 
+ 2.3 
+ 3.1* 
+ 1.2 
+ 0.1* 

+ 0.3 
+ 2.2 
+ 1.1* 
+ 0.1 
+ O.5 

+ 0.9 
- 1.1* 
+ 1.0 
+ 0.6 
+ 0.5 

61.6 
61.7 
61.8 
69.2 
62.3 

62.0 
62.1 
62.3 
63.3 
62.6 

62.1 
62.0 
62.0 
62.6 
61.7 

61.7 
61.2 
61.0 
61.1 
60.2 

60.1 
60.9 
59.3 
60.0 
59.0 

58.1* 
58.1* 
58.3 
58.1* 
58.1 

57.8 
57.1 
56.5 
56.8 
56.1 

56.0 
55-8 
55.8 
55-3 
55-6 

51*. 9 
51*. 9 
51*.7 
51*. 7 
51;-6 

51*-5 
51*. 6 
5U.5 
51*. 2 
5U.2 

51*. 2 
51*. 2 
5l*-i 
51*. 1 
5U.1 

51*-o 
5U-0 
53.9 
53.8 
53.8 

o.ol*6 
0.015 
0.025 
0.078 
o.iol* 

0.035 
0.057 
0.025 

2.1 
0.7 
1.2 
3.6 
1*.8 

1.6 
2.6 
1.2 

*12° 
1*1* 

117 
119 
H*7 

11 
53 
87 

0.066 
0.01*5 

3.0 
2.1 

80 
106 

O.OI5 
0.030 

0.010 
0.008 

0.7 
1.1* 

0.5 
0.1* 

26 
65 

1*8 
27 

0.015 
0.135 

0.021* 

0.7 
6.2 

1.1 

18 
179 

178 

O.O15 
0.011* 
0.01*0 

0.01*0 
0.056 
0.021 
0.026 
0.062 

0.019 
0.008 
0.018 
0.030 
0.010 

O.OI8 
0.020 
0.022 

0.7 
0.6 
1.8 

1.8 
2.6 
1.0 
1.2 
2.8 

0.9 
0.1* 
0.8 
1.1; 
0.5 

0.8 
0.9 
1.0 

O.O15 0.7 17 

O.OI5 
0.031* 
O.025 

0.7 
1.6 
1.2 

O.025 
0.022 
O.O25 
0.035 
0.010 

O.OI5 
0.033 
O.Oll* 
O.O25 
0.023 

0.028 

1.2 
1.0 
1.2 
1.6 
0.5 

0.7 
I.5 
0.6 
1.2 
1.1 

1.3 

7I*0 

106 
179 

8 
29 

73 
115 
11*9 

11*2 
168 

89 
127 

no 
88 

79 
59 

58 

13 
99 

8 

25 
27 
18 

1* 
33 

159 
88 
63 
33 

153 

76 
168 
101* 

72 
159 

67 

83 
85 
76 
62 
91 

37 
1U5 
n9 

90 
29 

132 
1*1* 

160 

73 

9 
n 

177 

61* 
66 
52 

168 
11*0 

63 
38 
96 

103 
10 

131* 
112 

37 

I7U 

1*3 
16 

n? 
92 

150 

157 
61* 

8 
166 

91 

1*8 

+O.51 
+O.56 
+0.33 
+O.5O 
+0.1*3 

+0.28 
+0.1*2 
+0.23 
+0.03 
+0.02 

+0.28 
+0.30 
+0.11* 
+0.13 
+0.31* 

+0.26 
+O.15 
+0.12 
+0.10 
+O.50 

+0.01 
+0.09 
+0.03 
+0.26 

+O.I6 

+0.01 

+0.16 
+0.16 

+O.35 
+O.I6 
+0.18 

+0.30 
+O.27 
+0.16 
+0.26 

0.030 
O.OI5 
O.O25 

1-1* 
0.7 
1.2 

1*8 
150 

11* 

102 
21* 
68 

+0.32 

+0.33 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

s 
1900 Mag Sp 4> Mag % 

9 9‘ 

193928 
E229153 
E229159 
E229171 
19U279 

E229221 
E229227 
E229232 
E22923ii 

E229238 
E229239 
19U779 

19U839 

195U07 
195592 

195593 
195965 

19660k 

197U06 

197^60 
197770 

E255350 
1981;78 
198U79 
198512 

198781 
198895 
198931 

199216 

199308 
199356 
1991*76 

199579 

200776 
20Q857 

202121* 
202211* 
202253 

203025 

203938 

201*710 
201*722 
201*82? 

+36° 1*028 
+37 3910 
+38 1*050 
+37 3913 
+1*0 1*150 

+56 l*0l*8 
+38 1*062 
+38 1*065 
+38 1*070 
+38 1*069 

+38 1*071 
+38 1*072 
+1*0 1*161* 
+39 1*189 
+1*0 1*165 

+38 1*098 
+37 391*5 
+1*0 1*185 
+36 1*095 
+1*5 3630 

20h 17Ï8 

+36 
+1*7 
+37 
+36 
+1*1* 

+ 52 
+1*2 
+35 
+56 
+35 

+50 
+1*5 
+1*5 
+53 
+1*1* 

+63 
+5I* 
+1*3 
+37 
+1*8 

+55 
+59 
+1*6 
+1*2 
+1*1* 

+1*5 
+1*1* 
+1*5 
+1*5 
+51* 

+1*3 
+59 
+1*3 
+1*1 
+57 

+1*6 
+1*3 
+1*1* 
+1*3 
+58 

1*105 
3136 
3976 
1*11*5 
3519 

2777 
3835 
1*229 
21*77 
1*258 

3189 
3291 
3290 
21*95 
3591* 

1663 
21*29 
371*7 
1*092 
321*2 

21*86 
1*368 
3111 
3911* 
3639 

331*1 
5655 
3360 
3381* 
21*70 

381*2 
2331* 
385O 
1*061* 
2309 

3291* 
3913 
3852 
391*1 
2272 

HWC 631* 

KtfC 31*1* 

HWE 1016 

HMC 1017 

IÍWC 31*6 
HtfC 31*7 

1*1* Cyg 

HR 791*0 

me 353 

MWC 35I* 
MWC 1031 

HR 7993 
MWC 355 
IMG 1032 

me 557 
MWC 358 

HR 8023 

HR 3119 

MWC 365 

me 6l*o 

MWC 370 

19.0 
19.2 
19.1* 
19.7 

19.6 
20.1 
20.2 
20.3 
20.3 

20.1* 
20.1* 
22.1* 
22.7 
22.8 

23.8 
21*.5 
21*.5 
26.0 
27.2 

27.2 
29.3 
50.0 
32.5 
33.1* 

38.1* 
38.5 
38.8 
1*0.7 
1*2.2 

1*2.3 
1*5.5 
1*5.5 
1*5.7 
1*5.7 

1*7.6 
1*8.1* 
1*8.6 
1*9.8 
50.7 

51.3 
51.6 
52.I* 
52.7 
53.1 

53.6 
51*. 8 
57.0 

0.1* 
1.0 

8.8 
9.3 
9.5 

12.3 
11*. 6 

20.2 
21.3 
25.I* 
25.5 
26.1 

+36°36 
+37 39 
+38 53 
+38 8 
+1*0 26 

+36 59 
+38 11 
+38 8 
+58 1*7 
+38 12 

+38 13 
+38 11 
+1*1 1 
+39 20 
+1*1 3 

+38 26 
+38 2 
+1*0 18 
+36 39 
+1*3 59 

+36 36 
+1*7 53 
+37 56 
+37 1* 
+1*1* 3l* 

+52 11+ 
+1*2 1*9 
+36 2 
+56 1*6 
+35 11 

+50 1*9 
+1*5 1*5 
+1*5 16 
+53 52 
+1*5 3 

+63 1*0 
+55 7 
+1*1* 3 
+37 1*8 
+1*9 9 

+55 58 
+39 55 
+1*7 2 
+1*2 1*1* 
+1*1* 33 

+1*6 9 
+1*1* 1*5 
+1*5 51 
+1*5 56 
+51* 51 

+1*1* 7 
+59 35 
+1*3 28 
+1*2 7 
+58 10 

+1*6 1*1* 
+1*1* 1 
+1*1* 29 
+1*5 51* 
+58 18 

9.1*3 
10.1 

9.1* 
9.9 
7.05 

9.1* 
10.0 
10.1 
10.3 
9.3 

9.5 
9.6 
7.66 
9.3 
7.1*5 

9.1 
9.1* 
9.1* 
7.72 
7.15 

6.30 
6.82 
9.1* 
6.5 
8.5 

10.3 
8.9 
8.6 
6.36 
9.1 

9.0 
1*.89 
8.52 
7.95 
9.1* 

6.38 
6.26 
9.0 
9.2 
7.13 

7.61 
7.02 
5.76 
8.3 

' 6.01 

9.0 
9.3 
9.5 
8.1 
7.16 

7.83 
5.65 
7.7O 
8.6 
6.1a 

7.10 
8.1* 
6.90 
7.52 
7.8 

WH6 
B 
B 
B 
B2 

B 
B 
B 
B 

B 
B 
B 

BO la 

B5 
09 I 

F5 la 
B2 

A3 

Ma 

BO 
B3 la 
B5 
Pec. 

BO 
B3 
B8 

B1 

B3 
BOp 
B8 

06 

1*3.0 
Ü+.O 
1*5.0 
1+1+.5 
1*6.3 

1*3.6 
1*1*.6 
1*1*.6 
1*5.1 
1*1*. 6 

1*1*.6 
1*1*.6| 
1*7.1 
1*5.8 
1*7.2 

1*5.2 
1*5.0 
1*6.8 
l*l*.l 
50.0 

1*1*.2 
53.3 
1*5.6 
1*5.2 
51.2 

57.6 
50.1* 
1*5.2 
6l.i* 
1*5.0 

56.9 
53.1* 
53.1 
59.1* 
52.9 

67.3 
60.8 
52.5 
1*8.0 
56.6 

61.7 
1*9.8 
55.2 
52.0 
53.1* 

51*. 7 
53.8 
51*. 8 
55.3 
61.8 

55.0 
66..0 
51*. 7 
51*.1 
65.5 

58.3 
56.6 
57.5 
57.1 
66.7 

— 0.8 
- 0.3 
+ 0.1* 
- 0.1 
+. 1.2 

- 0.9 
- 0.3 
- 0.3 
+ 0.1 
- 0.2 

- 0.2 
- 0.2 
+ 1.2 
+ 0.1 
+ 1.1 

- 0.6 
- 1.0 
+ 0.1* 
- 2.0 
+ 2.3 

- 2.3 
+ 1*.U 
- 1.9 
- 2.8 
+ 1.8 

+ 6.0 
- 0.1 
- ¿.I* 
+ 8.6 
- 5.5 

+ 1*.6 
+ 0.9 
+ 0.6 
+ 6.0 
+ 0.1* 

+12.3 
+ 6.7 
- 0.6 
- 5.0 
+ 2.5 

+ 7.0 
- 3.8 
+ 0.8 
- 2.1 
- 0.9 

+ 0.1 
- 1.0 
- 0.5 
- 0.9 
+ 5.2 

- 3.2 
+ 7.7 
- 3.8 
- 5.1 
+ 6.2 

- 2.7 
- 1*.9 
- 5.0 
- 5.1* 
+ 5.3 

53.5 
53.3 
53.3 
53.3 
53.3 

53.2 
53.1 
53.1 
53.1 
53.1 

53.1 
53.1 
52.8 
52.7 
52.7 

52.6 
52.1* 
52.1* 
52.3 
52.1 

52.1 
51.9 
51.6 
51.2 
51.0 

50.5 
50.1 
50.3 
50.5 
1*9.8 

1*9.7 
1*8.9 
1*8.9 
1*9.2 
1*8.9 

50.1 
1*8.9 
1*8.1* 
1*8.1* 
1*8.1 

1*8.1* 
48.0 
47.7 
1*7.7 
1*7*6 

1*7.5 
1*7.3 
46.9 
46.3 
46.4 

44.8 
45.1 
44.7 
44.2 
43.9 

42.6 
42.5 
41.7 
41.7 
41.6 

0.026 
0.022 
0.035 
0.017 
0.061 

0.063 
0.054 
0.019 
0.091 
O.O27 

0.030 
o.oia 
0.010 
0.060 
0.026 

0.01*8 
O.O67 
O.OI5 
0.035 
0.027 

0.048 
0.Ö20 
O.O5I 
0.038 

1.3 
1.0 
1.6 
0.8 
2.8 

2.9 
1.6 
0.9 
4.2 
1.2 

1.4 
1.9 
0.5 
2.8 
1.2 

2.2 
3.1 
0.7 
1.6 
1.2 

2.2 
0.9 
2.4 
1.8 

68° 
169 

79 
20 

177 

54 
66 
63 
67 
93 

86 
99 
57 
14 

171 

68 
64 

158 
48 

117 

65 
35 

167 
36 

0.020 
0.029 
0.032 
0.088 
0.011 

0.9 
1.3 
1.5 
4.0 
0.5 

0.061 
O.057 
O.Ola 
0.01*4 

0.030 
0.119 
0.096 
0.028 
O.040 

O.042 
O.O56 
O.040 
0.100 
0.020 

0.068 
0.048 
0.030 
0.010 
0.036 

0.011 
0.017 
O.O15 
O.O52 

2.8 
2.6 
1.9 
2.0 

1.4 
5.5 
4.4 
1.3 
1.8 

1.9 
2.7 
1.8 
4.6 
0.9 

3.1 
2.2 
1.4 
0.5 
1.7 

0.5 
0.8 
0.7 
2.4 

5 
15 

128 
12 

157 
149 
146 
172 
135 

162 
151 
11 

150 
55 

50' 
42 
25 
51 

I55 

90 
143 

50 
53 

121° 
- 42 
132 

73 
50 

107 
119 
116 
120 
146 

139 
152 
110 

67 
44 

121 
116 

30 
100 
169 

117 
87 
39 
69 

101 
16 

3 
130 

7 

151 
66 
53 
1 

57 

54 
64 

177 
61 

27 
18 
14 
40 

3 

30 
19 
59 
18 

103 

98 
89 
72 
77 
21 

135 
8 

95 
97 

+0.54 

+O.50 

+0.19 

+0.54 

+0.19 
+O.52 

+0.05 

0.030 
O.O50 
O.050 
O.O25 
0.122 

1.4 
2.3 
2.3 
1.2 
5.6 

160 
42 
36 
10 
59 

25 
84 
78 
52 

101 

+0.21 
+0.23 

+O.25 

+0.16 

+O.O7 
+0.31* 

+0.32 

+0.12 
+O.I6 
+0.22 

+0.11 

+0.56 

+0.14 
+O.15 
+0.13 

+0.17 

+0.33 

+0.09 
+0.34 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation' 

a 
1900 

s 
1900 Mag Sp 4> Mag % 9 9' Ei 

205196 

206185 

206259 

206775 
206936 
E239756 

207260 
207529 
207538 
207673 

207793 

208501 
208816 
E255673 

206905 
E235679 
2091I4.5 
209296 
209676 

209900 
209975 

2IOO72 

210221 
210331; 

E255759 
2101í.78 

210628 
210809 
210839 

E239886 
E239695 

E255761 

211601; 

E235783 
211773 
211820 

211853 
212880 
£235795 
211903 

211971 
2120l;3 
212014; 
212183 
212312 

+56° 2589 
+U7 3i;87 
+37 U368 
+i;8 3l;37 
+56 2oil; 

+51 
+U9 
+57 
+58 
+58 

+49 
+60 
+51 
+59 
+Í4.0 

+52 
+47 
+55 
+62 
+52 

+60 
+53 
+59 
+56 
+52 

+55 
+53 
+53 
+55 
+55 

+53 
+55 
+62 
+51 
+55 

3112 
3591 
2374 
2316 
2320 

3615 
2288 
3144 
2420 
4648 

3043 
3586 
2644 
2007 
3071 

2520 
2749 
2443 
2676 
3088 

+51 5239 
+52 3095 
+61 2246 
+49 3755 
+54 2683 

+52 3114 
+45 3813 
+52 3122 
+50 3581 
+60 2346 

+55 2695 
+51 3281 
+58 2402 
+52 3135 

+56 2733 
+56 2735 
+53 2853 
+54 2726 
+52 5167 

MWC 374 

MX 376 
fJLCe-p 

HX IO50 
V Cep 
MX 378 

HR 8345 

13 Cep 
W Cep 

MX 647 

MX 383 

19 Cep 

HR 8443 
AR Lac 

Y Lac 

CX Cep 

X Cep 

2715 
2837 
2838 
2718 
2720 

2845 
2721 
2061 
3330 
2723 

+59 2506 
+56 2755 
+51 3341 
+55 2729 
+54 2750 

ix 1057 

IX 386 

21^ 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

28E6 
32.1 
32.6 
32.6 
35.3 

35.8 
36.7 
39.3 
40.4 
41.8 

42.2 
42.6 
43.1 
44.6 
45-6 

46.5 
48.9 
51.5 
53.8 
54.1 

54.3 
55.0 
56.1 
57.2 
0.1 

0.3 
1.6 
2.1 
2.2 
2.7 

3.8 
4.6 
5.0 
5.2 
5.6 

6.1 
6.6 
7.9 
6.1 
8.4 

8.9 
9.8 

12.4 
13.0 
13.2 

15.2 
13.3 
13.4 
14.4 
14.6 

14.9 
15.0 
I5.2 
15.2 
15.4 

15.9 
16.4 
16.4 
17.3 
18.5 

+57° 4' 
+47 28 
+37 49 
+46 54 
+56 32 

+51 54 
+50 3 
+57 17 
+58 19 
+58 36 

+49 50 
+60 40 
+51 39 
+59 14 
+4o 4.0 

+52 14 
+47 33 
+56 8 
+63 9 
+52 19 

+60 49 
+53 59 
+59‘ 50 
+56 14 
+52 43 

+51 37 
+53 1 
+61 48 
+49 25 
+54 46 

+52 49 
+45 15 
+52 28 
+50 33 
+60 30 

+57 13 
+55 36 
+51 56 
+58 56 
+53 12 

+56 46 
+57 10 
+53 40 
+54 59 
+53 13 

+55 39 
+53 42 
+53 59 
+55 58 
+55 41 

+53 46 
+55 37 
+62 43 
+51 37 
+55 47 

+59 38 
+56 25 
+51 21 
+55 30 
+55 6 

7.36 
9.1 
9.5 
8.5 
8.1 

7.48 
9.5 
6.98 

var. 
9.0 

8.8 
4.46 
7*45 
7.03 
6.49 

6.56 
8.8 
6.01 

var. 
9.0 

6.90 
8.8 
7.96 
8.1 
8.4 

9.2 
8.9 
5.I7 
9.0 
8.0 

6.50 
var. 
:9.2 
var. 

7.26 

var. 
6.87 
7.7 
5.19 
9.1 

6.6 
8.7 
9.5 
9.1 
8.4 

8.5 
9.4 
8.8 
8.8 
8.6 

9.3 
9.0 
8.5 
8.6 
6.9 

7.16 
6.54 
7.08 
7.89 
8.41 

BO lb 

09 

A0 

BOp 
M2 la 
BO 

A2 la 
B2 
BO 
A2 lb 

B2 

b8 lb 
cMep 
30 

B3 
B2 
B8 
AO 
B 

A 
O9.5 lb 

b6 

A3 lb 
05 

F8 
BS 

".'JÎI5 
B3 
O9.5 
06f 

B1 

A5 

B3 
GO 
F2 lb 

WN5.5 
B8 
B2 
AO 

BS 
B8 
B2p 
B9 III-IV 
F2 lb 

66.2 
60.3 
54.0 
61.3 
66.5 

63.3 
62.6 
67.4 
68.2 
68.5 

63.1 
69.9 
64.4 
69.2 
57.9 

65.1 
62.6 
68.0 
72.4 
66.1 

71.1 
67.2 
70.7 
68.8 
67.1 

66.5 
67.4 
72.4 
65.5 
68.6 

67.6 
63.5 
67.6 
66.5 
72.1 

70.3 
69.5 
67.7 
71.5 
68.4 

70.4 
70.7 
69.1 
69.9 
69.0 

70.3 
69.5 
69.4 
70.4 
70.5 

69.5 
70.5 
74.2 
68.4 
70.6 

72.7 
71.1 
68.4 
70.7 
70.6 

+ 4.1 
- 3.5 
-10.9 
- 2.5 
+ 3.1 

- 0.5 
- 2.0 
+ 3.4 
+ 4.1 
+ 4.2 

- 2.7 
+ 5.7 
- 1.4 
+ 4.4 
-10.3 

- 1.2 
- 5.2 
+ 1.4 
+ 6.9 
- 1.9 

+ 5.0 
- 0.6 
+ 4.1 
+ 1.0 
- 2.1 

- 3.0 
- 2.0 
+ 5.3 
- 5.0 
- 0.6 

- 2.3 
- 8.7 
- 2.7 
- 4.3 
+ 4.0 

+ 1.2 
- 0.2 
- 3.4 
+ 2.5 
- 2.4 

+ 0.6 
+ 0.8 
- 2.3 
- 1.2 
- 2.8 

- 0.7 
- 2.4 
- 2.1 
- 0.8 
- 0.8 

- 2.4 
- 0.8 
+ 5.2 
- 4.3 
- 0.7 

+ 2.5 
- 0.3 
- 4.6 
- 1.1 
- 1.5 

41.0 
40.3 
41.0 
40.2 
39.6 

39.5 
39.3 
38.8 
38.7 
38.4 

38.2 
38.3 
38.0 
37.6 
38.2 

57.3 
37.0 
36.3 
36.2 
35.8 

35.9 
35.6 
55.5 
35.2 
34.6 

54.6 
34.3 
34.3 
34.3 
34.0 

33.8 
34.1 
33.6 
33.6 
33.5 

53.3 
33.2 
03.0 
32.9 
32.9 

32.7 
32.6 
32.0 
31.9 
31.9 

31.8 
31.9 
31.8 
31.6 
31.5 

51.5 
31.5 
31.6 
31.5 
51.4 

31.3 
3.12 
31.3 
51.0 
30.8 

0.062 2.8 790 1200 

0.026 
O.OI5 

0.017 

1.3 
0.7 

0.8 

179 
46 

29 

0.039 
0.035 
0.046 

0.082 
0.037 
0.038 
0.046 

1.8 
1.6 
2.1 

3.8 
1.7 
1.8 
2.1 

170 
38 
51 

9 
46 

1 
61 

0.017 0.8 

0.035 
0.052 
O.O52 

0.018 
0.038 

1.6 
1.5 
2.4 

0.8 
1.8 

43 
39 
28 

39 
51 

0.020 
0.066 

0.045 
0.048 
0.023 
0.036 
O.OI5 

O.041 

0.9 
3.0 

2.1 
2.2 
1.1 
1.7 
0.7 

1.9 

24 
53 

30 
39 
68 
35 
47 

45 

0.037 
0.026 
0.018 

0.144 
0.027 
0.033 
O.O24 
O.O43 

0.110 
0.066 
0.055 
0.085 
0.042 

1.7 
1.2 
0.6 

6.6 
1.2 
1.5 
1.1 
2.0 

5.1 
3.0 
2.4 
3.9 
1.9 

49 
4o 
49 

45 
59 
49 
59 
40 

49 
51 
50 
54 
29 

0.040 
0.047 

r.6 
2.2 

45 
55 

0.068 

0.050 
0.089 
0.010 
0.019 
0.045 

0.014 

3.1 

2.7 
4.1 
0.5 
0.9 
2.1 

0.6 

55 

51 
44 
52 
40 
44 

87 

38 
86 

69 

29 
77 
89 

47 
84 
39 
99 

43 

59 
68 

65 
73 

102 
69 
81 

79 

83 
74 
63 

78 
92 
82 
92 
73 

82 
84 
62 
86 
6l 

77 
87 

87 

83 
76 
84 
72 
75 

118 

+0.37 

+0.11 

+0.17 

+0.20 
+0.23 
+0.26 
+0.23 

+0.26 

+0.59 

+0.13 

+0.17 

+0.11 

+0.15 
+0.17 
+0.19 

0.028 

0.064 

1.3 

2^9 

49 

"kQ 

+0.04 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

8 
1900 Mag Sp 

Mag 0 

E255813 
212U5S 
2121*66 
£235825 

212827 

213087 

213225 
E239967 
213306 
2151*05 

2131*70 

2131*82 
E235870 

E23587U 
£239991* 
211*369 
211*1*19 

E2l*0010 
211*975 
£21*0021* 

215Ó05 
£21*001*7 

2158O6 
215835 
215836 
216OII* 
£21*0075 

21601*1* 
216IO5 
2162O6 
21621*8 
2161*11 

2161*38 
216532 
216629 
216658 
2167II 

216898 
216927 

217055 
217061 
217086 
217312 

+5U° 2751 
+5U 2756 
+5£ 2737 
+5h 2758 
+5U 2761* 

+53 2877 
+5U 2775 
+52 3210 
+53 2885 
+61* 166Í* 

+56 2785 
+5S 2756 
+57 251*8 
+61* 1672 
+5U 2790 

+56 2793 
+56 279I* 

+56 2795 
+5U 2791* 

+50 571*8 
+56 2606 
+57 2568 
+56 2818 

+55 2783 
+56 2629 
+55 2789 

+55 2795 

+55 2961* 
+5U 261*7 
+57 2597 
+56 2852 
+55 2808 

+57 2606 
+57 2607 
+55 2809 
+61* 1717 
+5£ 2815 

Kw Cep 

+5I* 
+55 
+1*9 
+57 
+58 

+52 
+61 
+61 
+61 
+61 

+55 
+56 
+61 
+58 
+63 

+62 
+61 
+61 
+62 

26 Cep 

S Cep 

ST Cep 

TW Lac 

W Cep 
CQ Cep 
NO. 19 

¡ivrc 655 
Z Lac 
HR Lac 
No. 20 

IMG IO67 

MNC 658 

2865 
2817 
395U 
2625 
21*92 

3315 
2356 
2361 
2363 
2361* 

281*0 
2905 
2370 
25II 
I907 

2136 
2372 
2373 
211*7 

AH Cep 
V Lac 

X Lac 
HR 8692 

i-iwc 1071* 

INC 1075 

22h 181?5 
22 19.3 
22 19.1* 
22 19.6 
22 20.1 

No. 21 

22.0 
22.2 
23.0 
23.2 
23.9 

21*. 8 
25.1 
25.I+ 
26.0 
26.2 

22 26.1* 
22 26.5 
22 26.5 
22 26.6 
22 27.7 

22 28.9 
22 29.8 
22 52.6 
22 32.9 
22 31*.0 

5l*.6 
36.9 
37.5 
38.5 
38.7 

59.2 
1*0.3 
la.3 
la.i* 
1*2.5 

ia.7 
1*2.9 
1*2.9 
1*1*.2 
141.5 

1*1*.5 
1*5.0 
1*5.9 
1*6.5 
1*7.6 

1*7.8 
1*8.6 
1*9.1* 
1*9.6 
50.0 

50.9 
51.6 
51.8 
52.0 
52.I* 

52.6 
52.8 
53.0 
5I*. 8 
55.1 

+51*°18 ' 
+51* 1*1* 
+55 28 
+51* 1*1* 
+51* 53 

+53 16 
+51* 57 
+53 8 
+53 1*0 
+61* 37 

+56 25 
+56 5 
+57 51* 
+61* 36 
+51* 17 

+56 29 
+56 1*3 
+51* 7 
+56 20 
+51* 1*1* 

+50 1*2 
+56 1*9 
+57 51* 
+56 25 
+51* 1*7 

+55 19 
+56 19 
+55 55 
+56 12 
+55 50 

+53 33 
+55 23 
+57 20 
+56 55 
+55 1*8 

+57 1*6 
+57 33 
+55 51* 
+61* 32 
+55 1*7 

+51* 36 
+55 51* 
+50 9 

58 8 
+58 28 

+53 11 
+61 51* 
+61 56 
+61 36 
+62 1* 

+55 51 
+57 1* 
+61 1*6 
+58 22 
+63 56 

+62 19 
+62 5 
+62 12 
+62 32 

57 11 

8.7 
6.1* 

var. 
9.1 
9.1* 

8.1 
9.3 
9.1* 
9.5 
5*66 

8.0 
9.1 

var. 
8.1* 
9.3 

var. 
6.73 

var. 
6.6 
8.6 

9.0 
9.0 

var. 
var. 

9.3 
var. 
var. 

9.1* 

9.1* 
9.5 
9.5 
9.2 
9.5 

9.1* 
8.6 
9.2 

var. 
var. 

8.6 
var. 

6.1*3 
9.9 
7.16 

8.1* 
8.0 
9.2 
8.6 
9.1* 

9.1* 
9.1* 
8.0 
8.0 
9.0 

7.76 
8.1* 
7.70 
7.7 

b6 
g8 la 
B2 

A2 

A3 la 

F8 lb 
GS II 

BO 
F8 lb 
cMe 
WN6 

B 
B 
B 
BO 

5 

B2 
5 

Gl* lb 
B 
B1 la 

B2 
B3 
B 
B 
B 

70.2 
70.6 
la.o 
70.6 
70.7 

70.2 
71.0 
70.2 
70.5 
76.0 

72.1 
72.0 
72.9 
76.2 
71.2 

72.3 
72.1* 
71.2 
72.2 
71.6 

69.6 
72.9 
73.7 
73.0 
72.1* 

72.8 
73.5 
73.1* 
73.6 
73.5 

72.6 
73.5 
7l*.5 
71*. 3 
71*. 0 

7I*. 9 
7l*.8 
7U.1 
77.9 
71*. 2 

73.7 
71*. 3 
72.0 
75*1* 
75.7 

75.6 
77.3 
77.2 
77.3 
77.5 

75.1 
75.7 
77.6 
76.2 
78.5 

77.9 
77.8 
77.9 
78.2 
76.1 

- 2.2 
- 1.9 
- 1.3 
- 1.9 
- 1.8 

- 3.1* 
- 1.9 
- 3.6 
- 3.1 
+ 6.1* 

- 0.8 
- 1.1 
+ 0.1* 
+ 6.2 
- 2.6 

- 0.9 
- 0.7 
- 3.0 
- 1.0 
- 2.5 

- 6.1 
- 0.8 

0.0 
-1.1* 
- 2.9 

- 2.5 
- 1.8 
- 2.1 
- 1.9 
- 2.3 

- ¿*.3 
- 2.8 
- 1.1 
- 1.5 
- 2.5 

- 0.8 
- 1.0 
- 2.5 
+ 5.3 
- 2.7 

- 5.7 
- 2.6 
- 7.9 
- 0.6 
- 0.1* 

- 5.2 
+ 2.6 
+ 2.1* 

2.3 
+ 2.7 

- 3.0 
- 1.9 

2.1* 
- 0.7 
* 1*.5 

2.8 
2.6 
2.8 
o.O 
2.0 

30.8 
30.6 
30.6 
30.5 
30.1* 

30.1 
30.0 
29.9 
29.8 
29.8 

29.1* 
29.1* 
29.3 
29.1* 
29.2 

29.1 
29.1 
29.1 
29,0 
28.5 

28.7 
28.1* 
27.8 
27.7 
27.5 

27.I* 
26.9 
26.8 
26.5 
26.5 

26.1* 
26.2 
25.9 
25.9 
25.7 

25.6 
25.6 
25.6 
25.I* 
25.3 

25.3 
25.2 
25.2 
21*. 8 
24.6, 

2l*.6 
21+.1* 
21*. 2 
21*. 2 
2i*.l 

23.9 
23.7 
23.7 
23.6 
23.6 

25.5 
23.5 
23.1* 
23.1 
23.0 

O.O56 
0.058 
0.057 
0.071 
O.O65 

0.01a 
0.062 
0.01*0 
0.026 
0.017 

2.7 
2.7 
2.6 
3.3 
3.0 

1.9 
2.6 
1.8 
1.2 
0.8 

1*3° 
1*9 
1*8 
51* 
1*6 

1*1* 
53 
51* 
53 
33 

O.O67 
0.012 
0.013 
O.O52 

0.033 
O.O67 
0.006 
0.031* 
O.O27 

0.029 
O.O53 
O.O58 
0.115 
0.01*3 

O.O79 
O.O50 
O.O57 
0.050 
O.O5O 

O.O25 
O.O73 
0.031 
0.01*8 
O.O6O 

0.01*0 
O.O6O 
O.073 
O.O35 
O.053 

0.023 
0.01*8 
O.O25 
0.031 
0.059 

0.031 
0.01*1* 
0.111 
0.091 
0.01*7 

0.061* 
0.063 
0.085 
0.01*0 
0.080 

0.037 
0.030 
0.021* 
0.028 
0.058 

3.1 
0.6 
0.6 
2.1* 

1.5 
3.1 
0.1* 
1.6 
1.2 

1.3 
2.1* 
2.7 
5.2 
2.0 

3.6 
2.3 
2.6 
2.3 
2.3 

1.2 
3.1* 
1.1* 
2.2 
2.8 

1.8 
2.8 
3.1* 
1.6 
2.1* 

1.1 
2.2 
1.2 
1.1* 
2.7 

1.1* 
2.0 
5.1 
1*.2 
2.2 

2.9 
2.9 
3.9 
1.8 
3.7 

1.7 
1.1* 
1.1 
1.3 
2.7 

7l*o 
80 
79 
85 
76 

71* 
83 
81* 
83 
63 

+0.28 

1*7 
1*9 

9 
55 

1*1* 
56 
1*3 
1*3 
57 

1*2 
56 
66 
65 
52 

76 
61 
59 
51 
1*9 

61 
51 
1*0 
62 
51 

71 
63 
56 
58 
55 

61* 
61* 
62 
51* 
1*6 

56 
71 

105 
101 

86 

1*6 
59 
85 
39 
1*0 

91 
87 
93 
80 
58 

76 
78 
38 
81* 

73 
85 
72 
73 
86 

71 
81* 
91* 
93 
80 

103 
88 
86 
76 
75 

87 
77 
66 
88 
77 

97 
89 
82 
83 
80 

89 
89 
87 
79 
71 

81 
95 

129 
125 
no 

70 
83 

109 
63 
61* 

115 
m 
n6 
103 

81 

+0.22 

+0.18 

+0.27 

+0.12 

+0.19 
+0.37 

+0.07 
+0.13 
+0.1*1* 
+0.38 
+O.35 

+0.29 
+0.1*5 

+0.22 
+0.38 
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TABLE 2 (Cont'd) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

S 
1900 Mag Sp 

Mag % 9 0' El 

217U63 
217U76 
217I4.9O 
E2U01Ó0 

E2U0165 
E2U0168 
E21+0171 
217919 

218066 
218195 
218323 
2183U2 
218376 

E2360UU 

218915 
218997 

219287 
2191+60 
E236083 

E2I+0250 

220116 

22077O 

223385 
225387 

+62° 2152 
+56 2923 
+58 2521 
+56 2928 
+56 2929 

HR 8752 

+56 
+56 
+55 
+56 
+62 

+62 
+57 
+63 
+62 
+58 

+55 
+53 

+52 
+58 

+58 
+59 
+51+ 
+63 
+65 

223921+ 

223987 
221+011+ 
22I+O55 
221+151 
22I+257 

221+1+21+ 
221+1+36 
E21+01+61+ 
221+599 

2930 
2931 
2878 
2951+ 
2161 

2165 
2689 
1928 
2170 
25U5 

2899 
3076 

3383 
256O 

2565 
2683 
291+3 
1962 
1961+ 

1 Gas 

SW Gas 

V Gas 

+59 2695 
+62 2210 
+57 2721+ 
+60 2522 
+60 2525 

+60 2539 
+60 25I+2 
+60 2562 

+61 2509 

+60 2615 
+62 2296 
+61 2526 
+62 2299 
+61 2529 

+61 2533 
+56 3091+ 
+60 2629 
+62 2313 

MWC 399 

RS Gas 

+61 2550 

+56 5106 
+61 2559 

223960 +60 2656 

+60 
+56 
+6l 
+56 
+55 

+66 
+58 
+56 
+59 
+59 

2637 
3111 
2562 
3115 
5051 

1661 
2676 
3122 
2799 
2801 

22h 55]?8 
22 55.9 
22 56.0 
22 57.1+ 
22 57.5 

ilWC 663 
IMG 1+01 
UU Gas 

RY Gas 

TZ Gas 

MtfC 1+03 

O Gas 
kic 1+01+ 
HR 9052 

I'f.-JC 1+05 

57.8 
58.0 
58.2 
58.5 
59.0 

0.0 
1.0 
2.0 
2.1 
2.1+ 

2.7 
2.7 
2.9 
6.7 
7.1+ 

9.6 
10.8 
12.7 
12.8 
13.1 

13.6 
H+.3 
16.1 
16.2 
17.3 

21.1+ 
22.6 
30.0 
32.6 
39.0 

39.9 
1+2.1+ 
1+2.8 
1+3.1 
1+3.6 

23 lil+.O 
23 1+1+.0 
23 I+5.7 
23 1+6.9 
23 1+7.1 

+620:iV 
+56 21+ 
+59 5 
+56 27 
+56 30 

+57 0 
+56 59 
+56 1+ 
+56 36 
+63 10 

+62 51 
+57 1+3 
+63 1+6 
+62 ia 
+58 53 

+55 28 
+5U 13 
+58 l 
+52 31 
+59 8 

+58 51 
+59 55 
+51+ 57 
+63 15 
+63 35 

+59 19 
+62 56 
+57 1+3 
+60 38 
+60 16 

+60 53 
+60 50 
+61 5 
+61 53 
+61 36 

+61 7 
+62 1+0 
+61 29 
+62 50 
+61 26 

+61 1+0 
+56 1+0 
+60 21 
+62 1+5 
+58 11 

+61 3i+ 
+60 27 
+56 l6 

1+8.6 +61 52 
1+8.9 +60 18 

23 1+7.3 
25 1+7.9 
23 1+8.6 
23 
23 

1+9.2 
1+9.1+ 
1+9.7 
50.5 
51.3 

23 52.k 
23 52.7 
23 52.8 
23 53.7 
25 51+.1 

+61 3 
+56 57 
+61 17 
+56 53 
+55 26 

+67 0 
+59 9 
+56 32 
+59 1+3 
+59 29 

8.9 
5.1*8 
8.6 
9.3 
9.1+ 

9.3 
9.5 
8.9 
9.1 
7.8 

7.8 
8.1 
7.8 
7.1+6 
1+.93 

9.1+ 
9.0 

var. 
7.06 

var. 

8.5 
9.2 
9.2 
8.3 
8.3 

8.6 
8.5 
8.8 
8.0 
9.3 

8.2 
8.9 
8.3 

var. 
8.5 

8.9 
6.0 
8.5 
9.2 
8.6 

5.61 
9.2 

var. 
8.5 

var. 

9.2 
var. 
8.0 
9.2 
6.98 

7.56 
I+.85 
7.16 
6.05 
8.5 

8.7 
7.8 
8.6 
9.2 

10.2 

la 

BO 

09 I 
Md 

B 
WH5 
A5 

BO 

F5 

B2 

B9 

B1 
FSp 
B3 
BO. 5 
B 

78.2 
75.9 
77.0 
76.2 
76.2 

76.I+ 
76.3 
76.1 
76.3. 
78.9 

78.9 
77.1 
79.1+ 
79.0 
77.7 

76.5 
76.0 
77.1+ 
76.0 
78.1+ 

78.5 
79.0 
77.6 
80.1+ 
80.5 

79.2 
80.1+ 
78.9 
79.9 
79.9 

80.6 
80.7 
81.6 
82.2 
82.8 

82.8 
83.1+ 
83.2 
83.6 
85.2 

83.1+ 
82.3 
85.3 
81+.0 
83.1 

83.8 
83.6 
82.9 
81+.0 
83.7 

83.9 
63.1 
81+.0 
83.3 
83.1 

85.1+ 
81+.0 
83.5 
81+.2 
81+.2 

+ 2.6 
- 2.8 
- 0.3 
- 2.8 
- 2.8 

- 2.3 
- 2.6| 
- 3.2 
- 2.7 
+ 3.5 

+ 3.0 
- 1.8 
+ 3.8 
+ 2.8 
- 0.8 

- l+.o 
- 5.1 
- 1.6 
- 6.9 
- 0.8 

- 1.1 
- 0.2 
- 5.0 
+ 2.9 
+ 3.2 

- 0.9 
+ 2.5 
- 2.5 
+ 0.3 
- 0.1 

+ 0.3 
+ 0.2 
+ 0.2 
+ 0.9 
+ 0.1+ 

0.0 
+ 1.1+ 
+ 0.2 
+ 1.5 
+ 0.2 

+ 0.1+ 
- 1+.5 
- 1.0 
+ 1.1+ 
- 3.1 

+ 0.2 
- 0.9 
- 5.0 
+ 0.5 
- 1.1 

- 0.1+ 
- 1+.1+ 
- 0.1 
- li.5 
- 5.9 

+ 5.1* 
- 2.3 
- 1+.9 
- 1.6 
- 2.0 

22.8 
22.8 
22.8 
22.5 
22.5 

22.1+ 
22.1+ 
22.3 
22.3 
22.2 

21.9 
21.7 
21.5 
21.5 
21.1+ 

21.1+ 
21.1+ 
21.3 
20.6 
20.3 

19.8 
19.6 
19.2 
19.2 
19.1 

19.0 
18.8 
18.1+ 
I8.I+ 
18.2 

17.3 
17.0 
15.I+ 
11+.8 
13.1+ 

13.2 
12.7 
12.6 
12.5 
12.1+ 

12.3 
12.1+ 
12.0 
11.7 
11.7 

11.6 
11.5 
11.1+ 
11.3 
11.3 

11.2 
11.2 
11.1 
10.9 
10.8 

10.5 
10.1+ 
10.1+ 
10.2 
10.1 

O.OI6 
0.061+ 
O.O7I+ 
O.058 
0.01+9 

0.080 
O.O6I 
0.037 
0.01+5 
O.OI5 

O.OI5 
O.055 
o.oia 
o.oia 
0.019 

0.027 
0.035 
0.055 
0.025 
0.031+ 

0.023 
O.O55 
0.010 
O.O53 
0.089 

O.O67 
0.11+1+ 
0.090 
0.033 
0.029 

0.01+8 
0.039 
0.068 
0.109 
0.01+8 

0.030 
O.057 
0.021+ 
0.023 
0.031+ 

0.026 
O.O5I 
O.O72 
0.035 
0.036 

O.O29 
0.079 
0.035 
0.01+3 
0.067 

O.055 
0.030 
0.088 
0.020 
0.033 

0.087 
0.01+1+ 

0.7 
2.9 
3.1+ 
2.7 
2.2 

3.7 
2.8 
1.7 
2.1 
0.7 

0.7 
2.5 
1.9 
1.9 
0.9 

1.2 
1.6 
2.5 
1.2 
1.6 

1.1 
2.5 
O.5 
2.1+ 
l+.l 

3.1 
6.6 
l+.l 
1.5 
1.3 

2.2 
1.8 
3.1 
5.0 
2.2 

1.1+ 
2. 
1.1 
1.1 
1.6 

93° 
70 
Si 
75 
63 

76 
78 
37 
66 
61+ 

57 
70 
68 
56 
71 

63 
61+ 
68 
53 
83 

61 
7I+ 
87 
63 
63 

90 
7I+ 
81 
63 
62 

69 
67 
73 
75 
77 

70 
6 115 

90 
171+ 

88 

1.2 
2.1+ 
3.5 
1.6 
1.7 

1.3 
3.6 
1.6 
2.0 
3.1 

2.5 
1.1+ 
1+.0 
0.9 
1.5 

l+.o 
2.0 

57 
68 
76 
79 
81 

62 
89 
61+ 
65 
80 

70 
51 
67 
87 
66 

89 
1+8 

116° 
93 
71+ 
97 
85 

98 
100 

59 
88 
86 

59 
92 
90 
79 
92 

81+ 
85 
89 
71+ 

103 

81 
91+ 

106 
82 
82 

109 
93 
99 
81 
80 

86 
81+ 
88 
90 
90 

83 
128 
103 

7 
100 

69 
80 
88 
91 
93 

71+ 
101 

75 
76 
91 

81 
62 
78 
98 
77 

99 
58 

+0.31 

+0.30 
+0.03 

+0.13 

+0.29 
+0.13 

0.032 
0.030 

1.5 
1.1+ 

+O.O5 

+0.31 

+0.30 

+0.39 
+O.I5 

+0.1+3 

+O.15 
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TABLE 2 (Concluded) 

HD BD 
Other 
Desig- 
nation 

a 
1900 

S 
1900 Mag Sp 

Mag % e 9' 

22H8^ 
22U905 

22509I+ 
225D+6 

22516O 

+59° 2810 
+59 2815 
+66 I675 
+62 2356 
+60 2663 

+61 2585 

VJZ Gas 
HWC 666 

1Í.-/C 1+08 

MWC UlO 

56Î2 
56.6 
57.1 
58.5 
58.8 

23 58.9 

+590l+8 ' 
+59 51+ 
+66 51 
+63 5 
+60 33 

+61 1+0 

var. 
9.2 
9.0 
6.26 
8.6 

8.6 

81+.5 
81+.6 
85.8 
85.3 
85.0 

85.1 

1.7 
1.6 
5.2 
1.1+ 
1.1 

0.0 

9.7 
9.6 
9.5 
9.2 
9.1 

9.1 

0.010 
0.021+ 
0.113 
O.050 
0.068 

O.053 

0.5 
1.1 
5.2 
2.3 
3.1 

2.1+ 

1+9° 
101 
IO6 

75 
72 

92 

59° 
in 
115 

81+ 
81 

101 

+0.11 

+0.22 
+0.20 

+0.19 
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260 W. A. HILTNER 

Draper Catalogue. A few classifications were obtained from the list of supergiants by 
Morgan and Roman4 and some from the Bergedorfer Spectral-Durchmusterung. W. W. 
Morgan and W. P. Bidelman kindly supplied some classifications. 

The galactic co-ordinates l and b in the eighth and ninth columns were taken from the 
Lund5 tables. They refer to the galactic pole with a 1900 position of a = ^MO™ and 
b = +28°. 

The tenth column gives the galactic parallactic angle, which is the angle between the 
galactic latitude circle and the declination circle. This angle was also computed from the 
Lund tables and is given here to the nearest tenth of a degree. 

The eleventh and twelfth columns give the observed polarization in magnitude and 
per cent, respectively. 

The observed position angles of the plane of vibration, 9, are recorded in the thirteenth 
column, and this same plane of vibration, referred to the galactic co-ordinate system, is 
recorded in the fourteenth column. It will be noted that these angles differ by 90° from 
those published by the U.S. Naval Observatory, where the older terminology, “plane of 
polarization,” is employed.6 

The color excess E\ in the fifteenth column was taken from the colors of 1332 stars by 
Stebbins, Huff er, and Whitford.7 No correction to the color excess was made where the 
spectral type in the seventh column is different from that originally used to compute the 
color excess. 

In general, only one observation was made of each star, since a second observation 
would not have added significantly to the data. Care was exercised in the identification. 
A chart for use at the telescope was made from the Bonner Durchmusterung charts if the 
star appeared in this catalogue. In all cases an appropriate chart was used in the identifi- 
cation of all stars. 

There are 228 stars in the present list in common with the 551 stars published by the 
U.S. Naval Observatory.3 In order to determine any systematic difference between the 
two lists of observations, the stars in common are plotted in Figure 3. Although the 
scatter may be somewhat larger than we should anticipate for two photoelectric systems, 
there does not appear to be any systematic difference between the two systems. However, 
this is not the case for the position angles, where, from Figure 4, we see that there is a 
systematic mean difference between the McDonald position angles and those of the U.S. 
Naval Observatory of approximately 3?3, with the McDonald position angles the 
smaller. Although a search has been made as to the origin of this systematic difference, 
no explanation has been found. 

All the stars in Table 2 whose galactic latitudes lie between —6° and +6° are plotted 
in Figures 5-12. An inspection of these figures amply confirms the conclusions reached 
earlier:8 “Stars of low galactic latitude have a tendency to show polarization in which the 
electric vector maximum [plane of vibration] is approximately parallel to the galactic 
plane. This relationship, however, may not hold for all galactic longitudes, for a few 
scattered observations in Scutum [/ = 3450-355°] and Cygnus [/ = 350-65°] indicate that 
this relationship does not hold at these longitudes.” This general trend of the plane of 
vibration to be parallel to the galactic plane may be a reflection of the galactic rotation. 
For if the polarization is a consequence of the alignment of elongated interstellar par- 
ticles by magnetic fields and if these magnetic fields of the order of 10-6 gauss have their 
origin in the stretching of the magnetic lines of force9 by motion of the material, then it 

*Ap. 112, 363, 1950. 
5 John Ohlsson, Ann. Obs. Lund, No. 3, 1932. 
6 F. A. Jenkins and H. E. White, Fundamentals of Optics (New York: McGraw-Hill Book Co., Inc., 

1950). 
1 Ap. /., 91,20, 1940. 
« W. A. Hiltner, Ap. /., 109, 478, 1949. 
9 See, e.g., G. K. Batchelor, Proc. R. Soc. London, A, 201, 405, 1950. 
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Fig. 3.—Comparison of polarization observations made at McDonald Observatory with those made 
at the U.S. Naval Observatory. 

Fig. 4.—Comparison of position-angle observations made at McDonald Observatory with those 
made at the U.S. Naval Observatory. 
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Fig. 5.—Polarization of stars of low galactic latitude. The length and position angle of each line indi- 
cate the relative amount of polarization and the plane of vibration, respectively. 
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Fig. 6.—Polarization of stars of low galactic latitude. The length and position angle of each line 
indicate the relative amount of polarization and the plane of vibration, respectively. 
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Fig, 7.—Polarization of stars of low galactic latitude. The length and position angle of each line 
indicate the relative amount of polarization and the plane of vibration, respectively. 
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Fig. 8—Polarization of stars of low galactic latitude. The length and position angle of each line 
indicate the relative amount of polarization and the plane of vibration, respectively. 
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Fig. 10.—Polarization of stars of low galactic latitude. The length and position angle of each line 
indicate the relative amount of polarization and the plane of vibration, respectively. 
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Fig. 11.—Polarization of stars of low galactic latitude. The length and position angle of each line 
indicate the relative amount of polarization and the plane of vibration, respectively. 
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Fig. 12.—Polarization of stars of low galactic latitude. The length and position angle of each line 
indicate the relative amount of polarization and the plane of vibration, respectively. 
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270 W. A. HILTNER 

is not unreasonable to conclude that we should have these magnetic lines of force falling 
more frequently in the galactic plane because of general galactic rotation. The physical 
extent of these fields must be very large, for at some longitudes the plane of vibration 
remains effectively unchanged over distances of the order of 1 kiloparsec. If the align- 
ment process is similar to that suggested by Davis and Greenstein,10 then the alignment 
is in the proper direction; that is, the long axes of the particles are perpendicular to the 
galactic plane. 

If interstellar polarization is produced by clouds of interstellar particles, then we 
should, of course, anticipate a correlation between this polarization and color excess. 

Color 
Excess 

0.8 

0.4 

0 .05 .10 .15 Mog. Polarization 

Fig. 13.—Relationship between polarization and color excess for stars along a line of sight 

However, in order to obtain a one-to-one correlation, several conditions must be met. 
First, the magnetic field must be uniform in direction as well as in strength. Second, the 
types of particle in all clouds must be identical in structure, in composition as well as 
physical dimensions. Third, the physical parameters of the clouds must be similar, in 
order to permit similar alignment, other conditions being equal. Obviously, from Figures 
5-12, the first condition is not fulfilled, and we cannot assume that the other two condi- 
tions are, either. Hence, if we attempt to correlate polarization with color excess without 
consideration for the above, at best only a poor correlation should result. In order to 
reduce the effect of a nonuniform field to a minimum, a group of early-type stars centered 
at / = 107?8 and b — +2.3 was observed for color excess as well as polarization. The 
spectral types accepted for the fainter stars were those in the Bergedorfer Spectral- 
Durchmusterung. The stars under consideration can be identified in Table 2, for the 
Bergedorfer Spectral-Durchmusterung (abbreviated “BSD”) numbers are given under 
“Other Designation” and the color excesses are in parentheses. Figure 13 is a plot of 
these stars. Some of the scatter is due to observational errors, both in color excess and in 

10 4./., 55,71,1950. 
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polarization. The correlation between color excess and polarization is reasonably good, 
but a linear relationship does not exist. This is entirely reasonable, for if there is a de- 
polarization effect by a nonuniform field or a variation in particle structure or in physical 
conditions of the cloud, then the curve relating polarization and color excess should show 
a positive second derivative. Attention is called to the two stars HDE 237090 and 
HDE 237091. The two stars are separated by only O' 7. The position angles of the plane 
of vibration for the two stars are significantly different (8°), and the one with the larger 
color excess has less polarization. This suggests that the radiation from the more distant 
star has been partially depolarized because the particles in the cloud or clouds between 
the two stars have an alignment different from the general particle alignment between 
the observer and the nearer star. Further discussion of the material in this paper must be 
postponed until the spectroscopic parallaxes become available. 

It is a pleasure to thank Barbara Perkins for assistance throughout the preparation of 
this catalogue. 
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