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ABSTRACT 

Results of a second series of 196 two-color photoelectric lunar occultation observations made 
within the interval 1972 May to 1973 December are reported. Each observation has been 
employed to estimate the minimum magnitude difference between the observed object and possible 
undetected companions. The study contains the analyses of 143 disappearances and 53 reappear- 
ances. Eighteen of these events manifest some degree of multiplicity. Included in the study are 
18 occultation events for Pleiades members. 
Subject heading: occultations 

I. INTRODUCTION 

This paper contains a summary of the results of a 
continuing project in photoelectric lunar occultation 
observing. The purpose of the project is to exploit the 
high-resolution information available in the brief 
moments associated with each observable occultation 
event. In some cases it is possible to measure the 
diameter of the occulted star. Such objects in the 
present study will be discussed in a separate paper. In 
a greater number of cases it is possible to detect 
duplicity or multiplicity for the observed object. In all 
cases some estimates of the brightnesses of as yet 
undetected companions may be made. 

II. OBSERVATIONS AND RESULTS 
All observations were made at Erwin W. Pick 

Observatory employing the Mather 61 cm Cassegrain 
telescope. Predictions of the occultation events for this 
location were supplied by the U.S. Naval Observatory. 
A four-channel FM tape recorder is employed to record 
the time-varying output of two photomultiplier cells 
on two of the channels, and timing information is 
recorded on the other two. This study includes a 
relatively high proportion of reappearance observa- 
tions. These have been made possible by employing a 
technique which makes use of the knowledge of our 
telescope tracking errors. That is, it has been found 
that the telescope drive has a four-minute periodic 
error of about 5 arc seconds amplitude. A similar 
setting error is present in declination. This is enough 
to cause the reappearing star to fall outside of the 
photometer aperture most of the time. Therefore, all 
telescope setting and offsetting from the last observed 
star to the predicted position of the reappearing object 
is performed as nearly as possible at 4 minute time 
increments before the predicted reappearances, and 
tabulated declination corrections are used. Employing 
this procedure results in about a 65% success rate for 
reappearance observations. 

A summary of the observations is contained in 
Table 1. The Pick Observatory event number is in 
column (1). Magnitudes and spectral types of the 
occulted stars are given in columns (4) and (5). These 

values were obtained from the prediction list or from 
the Bright Star Catalog. UTC date and time of the 
observations appear in columns (6) and (7). Estimated 
timing errors (milliseconds) are shown in column (8). 
Labels D and R in column (9) identify, respectively, 
disappearance and reappearance events. The cell and 
filter combinations of the two channels are identified 
by the symbols in column (10) for which approximate 
effective wavelengths and optical bandwidths are 
tabulated in Table 2. (See Eitter and Beavers 1974 for 
additional details.) In those cases where no second star 
has been detected in the record, an estimate has been 
made of the minimum magnitude difference between 
the observed object and any possible as yet undetected 
companion. According to these results, any com- 
panions, if they exist, should differ in magnitude from 
the observed object by an amount exceeding the tabu- 
lated value or be oriented unfavorably for detection. 
Separate estimates have been made based upon that 
portion of the record where the primary star is not yet 
occulted (col. [11]) and for the portion of the record 
where the star has been hidden (col. [12]). The final 
column indicates which events have shown some 
evidence of duplicity or multiplicity of the objects and 
which events are occultations of Pleiades members. 
Cross listings of these events by DM and HD star 
numbers are contained in Tables 3 and 4, respectively. 

III. MULTIPLE SYSTEMS 

Within this set of 196 photoelectric observations 
there are 18 occultation events with evidence of some 
degree of multiplicity. These occultation records, with 
the timing information on separate parallel channels, 
provide measurements from which magnitudes for the 
separate components may be determined. In some 
cases this may be done in two colors. A summary of 
these results is presented in Table 5. The subscript 1 
has been employed for quantities related to the 
brighter member of the pair or brightest in triple 
systems. Thus Amx is the measured value of the 
magnitude difference between the brightest component 
in the record and the unocculted system. Similarly, 
Am2 is the corresponding value for the fainter member. 
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TABLE 1 
Summary of Observations 

1 2 3 
Event DM SAO 
No No No 

4 5 6 
Mag Sp UT 

Date 

122 +18 1930 

123 +18 1931 

124 +18 1939 

125 +13 2066 
127 +13 2071 
128 +08 2311 

129 +08 2316 

130b +08 2319 

130a 

131 +03 2426 

132 +03 2428 

133 +02 2367 

134 -05 3434 
135 -15 3705 

136 -23 12110 
137 -22 10871 

138 -23 12158 
139 -23 12159 
140 -25 11295 

141 -18 5738 

142a +19 0403 
142b 
143 +19 0405 

144 +19 0409 

146 -25 11070 

147 -24 12296 

148a -26 11990 

148b 

149 -26 11994 
150 -26 12012 

151 -26 12802 
152 -26 12818 

153 -26 12814 
154 -26 12854 

155 -26 12858 
156b -26 12864 
156a 
157 -26 12862 
158 -26 12884 

159 -25 13614 

160 -24 14916 
161 -25 13655 

162 -24 14948 

164 +21 0416 

165 +21 0419 

097781 5.9 dFO 

097783 8.0 K2 

097807 8.1 GO 

098473 8.7 K0 
098502 8.5 F5 
II8077 8.1 F5 

II8095 7.2 F2 

118103 8.5 F5 

II8536 7.9 K2 

118563 8.8 KO 

II8558 7.6 MA 

138594 7.0 M3 
158043 7.7 F2 

183241 9-3 K5 
183246 9.0 KO 

Î83313 8.6 K2 
183314 8.4 KO 
184068 5.1 K5 

163779 5.1 M2 

093062 5.66 A0 

075531 7.8 G5 

075545 8.6 KO 

183766 7.9 K5 

183802 7.3 A0 

185137 6.9 G5 

185147 8.5 K5 
185178 6.9 F0 

186276 8.8 G0 
186299 9.1 G5 

186296 8.9 
186347 8.4 K5 

186357 8.8 K5 
I86372 9.0 A0 

186362 7.5 G0 
186403 7.3 A3 

187562 6.38 KO 

I87572 9.0 AO 
187599 5.73 K4 

187602 8.0 K5 

075773 7.8 KO 

075777 7.8 B9 

72 May 18 

72 May 18 

72 May 18 

72 May 19 
72 May 19 
72 May 20 

72 May 20 

72 May 20 

72 May 21 

72 May 21 

72 May 21 

72 June 19 
72 June 21 

72 June 23 
72 June 23 

72 June 23 
72 June 23 

III 72 June 24 

III 72 June 29 

IV-V 72 July 6 

72 July 6 

72 July 6 

72 July 21 

72 July 21 

72 Aug 19 

72 Aug 19 
72 Aug 19 

72 Aug 20 
72 Aug 20 

72 Aug 20 
72 Aug 20 

72 Aug 20 
72 Aug 20 

72 Aug 20 
72 Aug 20 

III 72 Aug 21 

72 Aug 21 
III 72 Aug 21 

72 Aug 21 

72 Aug 30 

72 Aug 30 

© American Astronomical Society • 

7 8 9 10 11 12 13 14 
Observed At Type of Colors Am* Am0 Lunar Remarks 

UTC Time msec Event Observed Position 
Angle 

01 54 39.644 8 D 

02 05 54.149 8 D 

03 26 51.161 19 D 

03 28 28.261 15 D 
04 37 02.514 10 D 
02 01 52.602 10 D 

03 09 22.857 5 D 

03 45 12.889 10 D 

03 45 13.034 10 D 

03 11 40.921 4 D 

04 51 21.852 6 D 

05 04 11.478 5 D 

04 45 44.292 8 D 
04 47 58.159 4 D 

02 39 52.664 17 D 
02 50 50.382 11 D 

05 56 45.538 17 D 
06 02 53.968 25 D 
03 06 21.450 3 D 

08 34 09.521 4 R 

08 07 21.197 4 R 
08 07 21.226 6 R 
08 33 08.I89 5 R 

09 11 38.822 15 R 

03 58 06.868 15 D 

04 50 28.144 9 D 

02 34 23.913 4 D 

02 34 28.270 42 D 

02 50 29.65 25 D 
03 53 28.217 5 D 

02 20 45.53 40 D 
02 42 48.11 85 D 

02 48 53.711 15 0 
03 53 40.419 H 0 

03 56 28.448 25 D 
04 10 21.475 27 D 
04 10 22.005 27 D 
04 26 01.523 15 D 
05 15 O3.O8O 10 D 

01 41 47.020 6 D 

01 51 41.1 100 D 
03 08 47.880 10 D 

03 26 58.170 15 D 

07 09 59.753 16 R 

07 36 1.902 4 R 
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ß 
ft 
ß 
ft 
ß 
ft 
ft 
ß 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ñv 
ft 
ft 
ß 
ft 
ft 
ß 
ft 
ft 
ft 
ßv 
ft 
ÜV 
ft 

red 
red 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ft 
ß 
ft 
ß 
ß 
ft 
ft 
ß 
ft 
ft 
ß 
ß 
ß 
ß 
ft 
ßy 
ft 
ßb 
ßu 
ft 
ß 
ft 
ß 
ft 
ß 
ft 

0.8 1.1 
0.5 0.5 
l.i 1.3 
2.0 2.1 
0.7 1.0 
1.0 1.0 
0.8 1.4 
1.0 1.2 
1.4 1.4 
1.7 2.3 
1.9 2.9 
1.9 2.3 
1.0 1.7 
0.6 0.6 
1.1 1.2 
1.0 1.0 
1.7 2.3 
1.7 2.0 
1.0 1.3 
0.8 1.0 
1.2 1.5 
1.9 2.5 
1.1 2.9 
1.5 2.5 
1.3 1.6 
0.3 0.3 
0.1 0.1 
0.2 0.2 
0.3 0.3 
0.4 0.6 
1.7 3.0 
1.3 3.7 
1.7 2.4 
1.7 3.7 
1.4 2.6 
0.7 1.3 
1.0 1.9 
0.6 1 .6 
0.4 0.7 
0.5 0.5 
0.7 0.7 
1.2 1.7 
0.1 1.1 
0.6 1.0 
1.4 1.9 
1.5 2.5 
0.4 0.4 
0.2 0.2 
1.2 1.7 
1.7 2.5 
0.9 1.8 
1.1 1.1 
0.2 0.2 
0.1 0.1 
0.8 1.0 
0.1 0.3 
0.4 0.6 
0.4 0.4 
1.1 1.1 
0.4 0.4 
0.4 1.7 
0.6 1.0 
0.4 0.7 
0.8 1.9 
1.1 2.0 
0.9 0.9 
1.2 2.5 
1.3 2.4 
1.0 1.0 
1.4 1.4 
0.7 0.7 
0.6 3.1 
1.4 2.0 
0.5 0.8 

93.4 

129.8 

128.1 

151.8 
114.6 
167.4 

150.2 

119.3 

111.1 

^triple 

107.2 

181.3 

68.9 
76.7 

121.3 
80.6 

104.3 
120.8 
116.2 

240.0 

217.4 

249.0 

293.8 

174.5 

73.8 

106.6 

102.4 
101.5 

} 
double 
(triple?) 

î 
double 

35.8 
71.1 

36.4 
130.4 

69.6 
84.4 

23.1 
21.8 

} 
double 

138.0 

70.0 
147.1 

22.4 

234.2 

276.8 
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TABLE 1—Continued 

1 
Event 
No 

2 
DM 
No 

3 
SAO 
No 

4 5 
Mag Sp 

6 7 
UT Observed 

Date UTC Time 

8 9 10 11 12 13 14 
Af Type of Colors Am* Am0 Lunar Remarks 

msec Event Observed Position 
Angle 

166 +21 0422 
167 +21 0427 
168 -25 13305 
169 -25 13318 
170a -25 13320 

170b 

171 -25 13331 
172 -25 13352 

075795 
075804 
187073 
187103 
187106 

187114 
187142 

174 -25 13364 
175 -25 13368 
176 -19 5809 

178 -19 
179 -19 

5815 
5830 

181 +22 
182 +22 
183 +22 
184 +22 
185 +23 
186 +24 

187 +24 
188 +25 
189 +25 
190 +24 

0549 
0565 
0563 
0567 
0597 
1040 

1043 
1060 
1065 
1052 

192 +24 
193 +24 
194 +24 

195 +24 
196 +25 
197 +25 

1065 
1071 
1079 

1078 
1097 
1099 

200 +24 
201 +24 
202 +25 
203a +23 

203b 
204 +23 
205 +22 

206 +22 
207 +23 
208 +23 

209 
210 

21 1 
212 

-17 
-16 

-16 
-16 

213 -16 
214 -16 

215 

216 

-16 

-16 

217 -16 
218 +23 

1029 
1109 
1139 
1589 

1590 
1569 

1577 
1604 
1605 

6123 
5725 

5739 
5741 

5734 
5753 

5754 

5759 

5769 
1494 

9.1 
8.5 
8.1 
9.2 
8.0 

9.0 
8.9 

173 -25 13351 187139 8.4 

187165 
I87172 
163545 

163578 
163625 

9.0 
8.6 
6.9 

076168 
076222 
076215 
076230 
076360 
077770 

077790 
077807 
077816 
077823 

077859 
077873 
077910 

077901 
077907 
077913 

9.4 
9.0 
8.6 

077965 
078007 
078055 
079040 

079041 
079056 

079070 
079072 
079077 

163978 
163977 

164005 
164013 

163997 
164030 

164031 

164056 

167082 
078733 

8.9 
9.0 
9.3 
8.8 

9.0 
8.1 

6.5 
9.0 
9.2 

9.2 
9.2 

8.6 
6.0 

8.0 
8.8 

9.0 

8.8 

7.8 
8.2 

F0 
F8 
B9 
A2 
A0 

G5 
K0 

KO 

KO 
KO 
KO 

177 -19 5813 163568 7.6 F5 

9.0 
6.74 

8.7 
8.5 
5.44 
8.9 
9.0 
8.3 

7.6 
9.0 
8.8 
8.6 

A2 
A3 

I80 -19 5831 163626 5.94 A2 

GO 
A3 
B8 V 
K5 
F5 
KO 

G5 
F5 
B2 
KO 

191 +24 1055 077833 8.7 K5 

A0 
A0 
KO 

9.3 G0 
8.9 M 
8.5 KO 

198 +24 IO8O 077912 8.9 K7 

199 +25 1105 O77925 8.5 F8 

KO 
A0 
A3 
A2 

MO 
G0 

S3 
A7 
G0 

G0 
KO 

A0 
A3 

A2 
KO 

G5 

G5 

G5 
F5 

72 Aug 30 
72 Aug 30 
72 Sept 17 
72 Sept 17 
72 Sept 17 

07 50 
08 52 
00 58 
02 14 
02 19 

23.329 
37.495 
36.202 
24.711 
06.018 

72 Sept 17 03 02 40.108 
72 Sept 17 0319 55.450 

72 Sept 17 03 30 24.588 

72 Sept 17 
72 Sept 17 
72 Sept 19 

03 50 
04 03 
00 59 

72 Sept 27 
72 Sept 27 
72 Sept 27 
72 Sept 27 
72 Sept 27 
72 Sept 29 

72 Sept 29 
72 Sept 29 
72 Sept 29 
72 Sept 29 

03 12 
04 06 
04 09 
04 14 
08 35 
05 13 

05 36 
05 49 
06 05 
06 18 

72 Sept 29 
72 Sept 29 
72 Sept 29 

72 Sept 29 
72 Sept 29 
72 Sept 29 

06 57 
07 05 
07 38 

07 41 
07 51 
07 58 

72 Sept 29 08 00 

72 Sept 29 08 07 

72 Sept 29 
72 Sept 29 
72 Sept 29 
72 Sept 30 

72 Sept 30 
72 Sept 30 

72 Sept 30 
72 Sept 30 
72 Sept 30 

72 Oct 17 
72 Oct 17 

72 Oct 
72 Oct 

72 Oct 
72 Oct 

08 58 
10 03 
11 10 
08 02 

08 02 
08 04 
08 22 

09 05 
09 15 
09 19 

00 50 
01 25 

02 14 
02 39 

02 47 
03 43 

13 
15 

9 
17 
24 

02 19 11.113 14 

27.702 
54.944 
40.498 

72 Sept 19 01 55 18.683 

72 Sept 19 02 47 51.282 
72 Sept 19 04 33 34.055 

72 Sept 19 04 34 28.478 

16.712 
22.204 
01.711 
11.611 
48.25 
46.628 

54.362 
47.903 
14.457 
23.987 

32 
18 

12 

13 
8 
5 

25 
4 

18 
10 
12 
12 
50 
11 

6 
22 

8 
20 

72 Sept 29 06 20 31.797 12 

23.12 50 
I7.O69 H 
11.748 12 

34.269 
51.328 
O9.OO8 

44.465 

28.544 

02.005 
32.744 
03.71 
36.495 

19 
17 
12 

9 

9 

37 
13 
30 
10 

36.912 23 
36.325 12 
30.211 11 

47.587 H 
58.531 10 
07.139 6 

28.920 32 
02.974 18 

59.325 
31.112 

53.35 120 
51.400 11 

220 +23 1503 078767 8.6 K7 

72 Oct 17 03 55 31.746 10 

72 Oct 17 04 27 48.641 10 

72 Oct 17 05 47 33.957 17 
72 Oct 27 07 33 43.596 43 

72 Oct 27 08 19 06.462 25 
495 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
BV 
B 
Bv 
B 
B 
BZ> 
B 
B2> 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
fô 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

0.5 
0.7 
1.2 
0.4 
1.5 
1.5 
1.9 
2.0 
0.3 
0.4 
1.1 
1.1 
1.6 
0.4 
0.7 
1.0 
1.9 
2.2 
1.5 
0.6 
1.6 
1.2 
ï.l 
1.2 
0.5 
1.5 
0.6 
0.5 
0.6 
0.7 
0.2 
0.8 
0.2 
1 .0 
0.2 
0.4 
0.6 
0.8 
0.1 
0.5 
0.1 
0.2 
0.1 
0.3 
0.7 
0.7 
0.1 
0.7 
1.0 
0.2 
0.7 
1 .0 
0.4 
2.5 
1.0 
0.1 
0.3 
1 .2 
0.8 
2.0 
1 .0 
0.9 
0.1 
0.6 
0.6 
0.3 
1.4 
1.6 
1.7 
0.3 
0.7 
1.0 
1.2 
0.5 
1.1 
0.7 
0.4 
0.3 
0.4 
0.4 

0.7 
0.7 
1.2 
1.4 
1.9 
2.0 
2.4 
2.5 
0.3 
0.6 
1.4 
2.2 
2.2 
0.9 
1.9 
2.1 
2.2 
2.2 
2.1 
0.9 
2.3 
1.6 
2.7 
2.4 
0.5 
1.5 
0.6 
0.5 
0.9 
1.0 
1.2 
2.1 
0.5 
1.2 
0.4 
0.6 
1.0 
1 .2 
0.3 
0.7 
0.1 
0.3 
0.1 
0.9 
0.7 
1.0 
0.1 
0.7 
1.4 
0.4 
1.0 
1.0 
0.5 
2.5 
1 .0 
0.4 
0.7 
1 .2 
0.8 
2.0 
1 .2 
1.1 
0.6 
0.7 
0.7 
0.5 
1.4 
3.4 
2.2 
l .0 
1 .0 
1 .0 
1.2 
0.7 
1 .4 
1.3 
0.7 
0.3 
0.4 
0.7 

189.7 
244.1 
86.2 

133.1 
136.4 

12.4 
80.8 

38.0 

88.1 
70.4 

100.5 

68.9 

13.3 
46.1 

46.0 

222.9 
213.0 
253.7 
206.3 
197.4 
237.8 

242.9 
300.0 
304.2 
271.0 

231.6 

275.7 
224.7 
204.1 

236.3 
290.2 
293.5 

268.5 

314.9 

206.6 
253.8 
291.6 
323.8 

} 
doub1e 

320.4 
199.5 

222.9 
249.2 
287.6 

103.4 
7.9 

79.2 
65.8 

353.6 
42.0 

24.8 

93.8 

} 
double 

99.7 
307 

346.1 

poss îblc 
double? 

© American Astronomical Society • Provided by the NASA Astrophysics Data System 
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TABLE 1—Continued 

1 2 3 4 5 6 7 
Event DM SAO Mag Sp UT Observed 
No No No Date UTC Time 

219 +23 

221 +23 

222 +22 

223 +21 
224b +21 

224a 

225 +12 

226 +13 
227 +13 

228 +13 

229 +13 

230 +14 
231 +14 

232 +14 
233a +14 
233b 
234 -25 
235 -04 

1518 

1513 

1645 

1588 
1602 

078816 

078802 

079294 

079359 
079403 

0199 
0202 

0207 

0216 

0227 
0226 

0230 
0232 

11485 
5716 

092375 
092390 

092420 

092452 

092473 
092471 

092483 
092486 

184336 
146210 

237 +20 
238b +20 

238a 

239a +21 

239b 

0482 
0484 

5.62 gK5 

8.3 G5 

3.52 F0 IV 

8.7 G5 
5.18 F5 IV-V 

0164 092379 8.9 

075667 
075673 

K0 

GO 
K0 

G5 

G5 

FS 
MB 

8.6 
8.7 

9.1 

8.6 

8.9 
7.5 

8.9 
8.3 

2.93 B1 III 
5.O3 K2 III 

236 +20 0477 075652 8.6 A5 

9.1 G5 
5.55 A2 V 

5.25 A2 V 

72 Oct 27 

72 Oct 27 

72 Nov 24 

72 Nov 24 
72 Nov 24 

72 Dec 16 

72 Dec 16 
72 Dec 16 

72 Dec 16 

72 Dec 16 

72 Dec 16 
72 Dec 16 

72 Dec 16 
72 Dec 16 

73 Jan 1 
73 Jan 9 

10 05 

10 09 

05 19 

07 26 
09 37 

09 37 

00 13 

00 35 
01 17 

02 37 

05 04 

06 27 
06 54 

07 04 
07 20 
07 20 
13 20 
02 13 

23.818 

55.617 

14.958 

39.06 
01.566 

01.721 

34.278 

59.542 
17.639 

17.031 

11.302 

04.82 
17.354 

34.819 
38.882 
41.240 
04.577 
42.621 

73 Jan 14 00 52 13.074 

0397 075671 6.7 A3 

73 Jan 14 
73 Jan 14 

73 Jan 14 

01 20 
01 44 

01 44 

02 08 

02 08 

51.675 
41.228 

43.754 

31.799 

32.822 

240 +20 
241 +20 

0485 
0496 

075675 
075715 

8.7 
7.4 

F0 
K0 

73 Jan 14 
73 Jan 14 

02 10 
04 41 

50.435 
20.812 

242 +21 0407 075717 8.5 

243 +21 
244 +21 
245 +23 
246a +23 

246b 

247 +23 
248 +24 
249b +25 

249a 

250 +25 
251 +24 
252 +24 
253 +25 
254 +15 
255 +15 

256 +15 

257 +15 

258 +19 

259 +19 

260 +19 

261b +19 

261a 

0408 
0416 
0594 
0609 

0606 
0788 
0800 

O808 
O807 
0818 
08l8 
0255 
0266 

0268 

0273 

0398 

0399 

0400 

0403 

075728 
075773 
076358 
076425 

076417 
077039 
077038 

077062 
077077 
077112 
077113 
092616 
092639 

092645 

092663 

093043 

093046 

093051 

093062 

9.1 
7.8 
7.8 
5.56 F5 + A 

8.9 
9-2 . 
8.9 

8.4 
9.1 
8.8 
8.5 
9.3 
8.5 

K7 
K0 
B9 

K2 
F2 
A3 

KO 
F5 
B9 
A2 

F2 

FO 

KO 

G5 

F 

7.9 

8.2 

8.8 

9.0 

9.0 

5.66 A0 IV-V 

73 Jan 14 04 47 08.982 

73 Jan 14 
73 Jan 14 
73 Jan 15 
73 Jan 15 

73 Jan 15 
73 Jan 16 
73 Jan 16 

73 Jan 16 
73 Jan 16 
73 Jan 16 
73 Jan 16 
73 Feb 9 
73 Feb 9 

73 Feb 9 

73 Feb 9 

73 Feb 10 

73 Feb 10 

73 Feb 10 

73 Feb 10 

05 20 
07 32 
00 07 
03 05 

36.763 
03.136 
40.337 
13.153 

03 05 13.215 

03 06 
05 00 
05 02 

18.756 
14.23 
07.49 

05 02 07.97 

06 29 
06 38 
08 05 
08 16 
01 39 
02 53 

03 07 

04 20 

00 15 

00 16 

00 30 

01 35 

01 35 

O9.OO8 
55.949 
11.663 
22.102 
56.670 
09.452 

13.677 

37.852 

14.985 

38.739 

15.855 

37.206 

37.381 

496 

8 9 10 11 12 13 14 
Ai Type of Colors Aw* Awq Lunar Remarks 

msec Event Observed Position 
Angle 

4 R 

8 R 

6 R 

50 R 
8 R 

6 R 

10 D 

10 D 
12 D 

13 D 

12 D 

80 D 
13 D 

22 D 
35 D 
25 D 

6 R 
6 D 

9 D 

14 D 
4 D 

2 D 

6 D 

8 D 

9 D 
6 D 

8 D 

16 D 
20 D 

6 D 
3 D 

2 D 

19 D 
90 D 
60 D 

39 D 

17 D 
28 D 
14 D 
15 D 
13 D 

8 D 

3 D 

9 D 

8 D 

7 D 

9 D 

15 D 

1 1 D 

Hv 
ft 
ß 
ft 
Hv 
ft 
ß 
ßy 
ft 
ßy 
ft 
ß 
ft 
ß 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ß v 
ft 
ß 
ß 
ß 
ßZ? 
ß v 
ft 
ß 
ft 
ß 
ß V 
ft 
ß v 
ft 
ßZ? 
ft 
ßZ? 
ft 

2.5 2.5 
3.1 3.1 
2.2 2.2 
1.0 1.0 
0.4 3.0 
0.3 2.3 
0.7 0.7 
0.7 1.2 
1.2 1.2 
2.2 3.0 
2.3 3.1 
1.2 1.2 
1.0 1.0 
0.9 1.1 
0.5 0.5 
0.7 0.7 
0.8 0.8 
0.5 0.7 
1.3 1.9 
1.0 1.0 
0.7 0.7 
0.5 1.0 
1.5 2.0 
0.7 0.7 
0.9 0.9 
0.4 0.6 
0.2 1.9 
1.7 3.3 
1.1 2.6 
1.4 2.1 
0.9 0.9 
1.0 1.0 
1.9 2.1 
1.8 2.0 
2.7 4.1 
2.3 3.0 
2.4 2.4 
1.6 1.8 
2.2 2.2 
1.6 1.6 

339.2 

275.1 

326.3 

300.0 
303.6 

} 
76.5 

6.1 
11.4 

99.9 

80.1 

64.3 
3.3 

doub1e 

I9.2 
4.6 

288.2 
2.3 

double 

9.5 
88.4 
79.4 

double 

7.9 
double 

ß 
ß 
ft 
ß 
ft 
ft 
ft 
ß 
ßZ? 
ft 
Hb 
ft 
ft 
ß 
ß 
ft 
ß 
ft 
ß 
ß 
ß 
ß 
ß 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
ß 
ft 
Hb 
ft 
Hb 
ft 

1.7 1.7 
1.3 1.9 
1.9 1.9 
0.8 1.2 
1.9 1.9 
1.2 1.4 
0.6 1.9 
2.1 2.5 
1.5 2.1 
1.9 2.2 
2.1 2.5 
0.6 1.7 
0.7 0.7 
0.5 1.3 
0.2 0.5 

1.2 1.2 
0.6 0.7 
0.6 0.6 
0.4 0.4 
1.5 1.5 
0.1 0.1 
1.3 1.3 
2.2 2.6 
1.7 1.9 
1.8 2.8 
1.4 2.1 
0.6 2.9 
0.4 2.9 
1.3 1.9 
1.2 1.2 
1.0 1.7 
0.6 0.9 
0.0 0.6 
1.4 1.4 
1.3 1.3 
0.1 0.3 
2.0 3.5 
1.1 2.3 

49.4 
124.5 

71 .6 

55.5 
77.5 
34.5 

101 

29-7 
97.6 
70.1 

27.7 
86.8 
86.4 
47.3 
9.1 

61.1 

;} 

i 

double 

double? 

54.9 

89.6 

66.7 

108.1 

117.5 

I52.7 
} 

Î 

double? 

double? 

double 
(triple?) 
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TABLE 1—Continued 

1 2 3 4 5 6 7 
Event DM SAO Mag Sp UT Observed 
No No No Date UTC Time 

8 9 10 11 12 13 14 
A/ Type of Colors Aw* Aw0 Lunar Remarks 

msec Event Observed Position 
Angle 

262 +19 

263 +19 

264 +20 

265 +20 

266 +23 
267 +23 

0405 

0409 

0457 

0458 

0497 
0496 

075531 

075545 

075554 

075558 

076106 
076103 

269 +23 
270 +23 
271 +23 

272 +23 

273 +23 

274 +23 

275 +22 

276 +22 
277 +22 

278 +22 
279 +22 
280 +22 

281 +23 

282 +22 
283 +07 

0506 
0509 
0524 

0542 

0539 

0535 

0563 

0568 
0565 

Q570 
0567, 
0573 

0563 

0579 
2232 

076128 
076135 
076175 

076202 

076198 

076189 

076215 

076233 
076222 

076238 
076230 
076243 

076265 
118084 

285 +07 
286 +07 

287 +06 

289 +06 

288 +02 

290 +02 

291 +09 

292 +08 

-02 

-20 

293 

294 

295 -23 
296 -23 

297 +23 

298 +23 

299 +23 

300 
301 

302 +22 

303 +22 

304 +22 

305 +20 
306 +20 

2243 
2245 

2265 

2268 

2367 

2366 

2251 

2275 

3360 

4093 

12450 
12458 

0729 

0733 

0738 

14760 
5716 

0621 

0637 

0637 

1753 
1775 

7.8 

8.6 

9.2 

8.0 

9.0 
8.1 

9.0 
8.6 

284 +07 2235 118110 8.5 

118124 
II8132 

118135 

118151 

II8558 

118557 

117951 

117942 

138238 

I82873 

183673 
183686 

076717 

076727 

076731 

187353 
146210 

076406 

076475 

076476 

079226 
079328 

G5 

K0 

GO 

A0 

G5 
A5 

268 +22 0537 076130 8.8 F5 

9.0 
8.9 
8.0 

7.7 

7.7 

6.9 

5.44 

8.8 
8.5 

9.1 
8.9 
8.1 

K0 
F5 
A0 

K0 

A0 

F5 

b8 v 

F8 
A3 

F8 
K2 
A2 

076244 6.16 B9 V 

8.8 
8.7 

6.8 

7.8 

7.2 

8.6 

8.7 

8.3 

5.07 

6.11 

8.7 
5.06 

7.7 

6.08 

8.4 

8.6 
5.03 

8.2 

7.6 

7.6 

8.4 
5.06 

A3 
F8 

K2 

F0 
B9 

K0 

KO 

MA 

KO 

G5 

G5 

K4 III 

gK5 

MO 
gK4 

F5 

dF6 

G0 

KO 
K2 III 

F5 

A3 

K2 
gMO 

73 Feb 10 

73 Feb 10 

73 Feb 10 

73 Feb 10 

73 Feb 11 
73 Feb 11 

01 36 13. 

02 40 41. 

03 17 00. 

03 26 33. 

02 09 51. 
02 19 53. 

647 

759 

369 

804 

821 
790 

73 Feb 11 02 39 11.060 

73 Feb 11 
73 Feb 11 
73 Feb 11 

73 Feb 11 

73 Feb 11 

73 Feb 11 

73 Feb 11 

73 Feb 11 
73 Feb 11 

73 Feb 11 
73 Feb 11 
73 Feb 11 

02 40 34. 
03 08 33. 
03 35 07. 

04 03 41. 

04 05 33. 

04 09 32. 

04 21 43. 

04 46 46. 
04 49 16. 

04 57 45. 
05 00 57. 
05 04 35. 

016 
540 
341 

811 

516 

543 

014 

994 
569 

946 
645 
025 

73 Feb 11 05 10 10.996 

73 Feb 11 
73 Ap 13 

05 35 50. 
02 04 50. 

339 
219 

73 Ap 13 
73 Ap 13 

73 Ap 13 

73 Ap 13 

73 Ap 14 

73 Ap 14 

73 May 10 

73 May 10 

73 May 12 

73 Aug 6 

73 Aug 7 
73 Aug 7 

73 Aug 22 

73 Aug 22 

73 Aug 22 

73 Sept 7 
73 Oct 9 

73 Oct 15 

73 Oct 15 

73 Oct 15 

73 Oct 18 
73 Oct 18 

04 38 47. 
05 12 51■ 
06 19 01. 

06 51 42, 

01 40 05. 

01 54 16, 

02 07 00, 

02 13 48, 

03 42 45, 

02 24 32, 

03 06 31■ 
03 29 37. 

09 10 08, 

09 41 50 

10 18 37 

03 14 37 
04 42 42 

05 01 00 

08 43 22 

08 43 24 

08 17 44 
11 09 27 

497 

4 

8 

14 

7 

16 
6 

30 
25 

6 

6 

6 

9 

21 

19 
9 

15 
27 

6 

35 
10 

73 Ap 13 03 43 46.918 8 

844 
793 

082 

114 

374 

391 

134 

284 

337 

588 

075 
423 

.986 

.350 

.007 

.365 

.789 

.603 

.394 

.320 

.843 

.691 

14 
7 

14 

5 

4 

8 

11 

11 

4 

5 

6 
4 

7 

7 

12 

12 
3 

8 

10 

8 

16 
4 

fô 
R 
fô 
& 
fô 
R 
fô 
R 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fôk 
fô 
fô£ 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
Hb 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
fô 
R 
fô 
fô 
fô v 
fô 
fô V 
fô 
fô 
fô V 
fô 
fô 
R 
fô£ 
fô 
fô 
fô 
fô 
fô V 
fô 
fô 
fô 
ñb 
fô 
ñb 
fô 
fô 
fô v 
fô 

2.3 
2.3 
1.7 
1.3 
0.4 
0.8 
1.9 
1.8 
0.9 
2.4 
1.5 
1.5 
1 .0 
0.7 
1.3 
2.2 
1.6 
1.9 
2.7 
2.0 
1.3 
0.0 
0.6 
1.9 
2.1 
0.4 
1.7 
1.0 
0.6 
0.7 
1.7 
1 .4 
2.7 
2.6 
0.5 
1.7 
1.2 
1.8 
1.6 
0.9 
2.2 
1 .4 
0.6 
1.3 
1.7 
2.1 
0.7 
2.5 
1.1 

'1 .0 
0.4 
1 .0 
1.4 
1.3 
1 .4 
1.6 
1 .0 
1.5 
1.3 
0.6 
0.8 
1 .4 
1.4 
1.3 
0.3 
0.9 
0.7 
0.5 
1.5 
1.7 
0.1 
0.9 
1.8 
1.5 
1.7 
0.4 
1.2 
2.2 
2.6 

2.7 
2.5 
1.7 
1.7 
0.4 
0.8 
3.2 
2.1 
0.9 
2.8 
1.5 
1.5 
1.0 
0.7 
1.4 
2.4 
1.6 
2.6 
2.9 
2.5 
1.9 
0.9 
2.1 
4.1 
3.6 
0.4 
1.9 
1.3 
0.6 
1.0 
2.1 
1.4 
3.6 
3.3 
0.5 
1.7 
1.2 
1 .8 
1.9 
0.9 
2.8 
1.4 
2.1 
1.9 
2.0 
2.3 
0.9 
3.1 
1.1 
1 .0 
0.9 
1.0 
2.1 
1.7 
2.4 
2.6 
3.1 
4.2 
1 .7 
4.0 
3.8 
2.1 
1.4 
1.3 
0.3 
0.9 
0.7 
1.1 
4.0 
4.7 
0.1 
1 .0 
1.9 
1.5 
1.7 
0.4 
1 .2 
2.9 
3.1 

95.2 

39.3 

37.9 

28.4 

39.3 
21 .2 

122.1 

50.3 
15.7 
53.0 

61.1 

42.8 

25.5 

104.0 

109.4 
151.7 

116.7 
150.6 
126.9 

41.0 

108.6 
155.3 

121 .6 

98.7 
85.2 

188.0 

119.8 

66.0 

143.2 

94.2 

169.8 

125.0 

111.8 

84.4 
102.9 

289.1 

295.8 

283.0 

59.1 
61.9 

219.1 

287.O 

287.2 

261.4 
345.6 

} 

double 

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



19
7 

7 A
p J

 S 
..
. 

34
. 

.4
93

E
 

BITTER AND BEAVERS 498 

TABLE 1—Continued 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Event DM SAO Mag Sp UT Observed A/ Type of Colors Am* Am0 Lunar Remarks 
No No No Date UTC Time msec Event Observed Position 

Angle 

307 -22 4950 187591 
308 +21 1399 078798 
309 -04 5728 146239 

310 -04 5733 1^6252 

311 -04 5738 146262 

312 -04 5740 146270 
313 -04 5743 146274 
314 +15 0292 092750 
315 +15 0298 092764 
316 +16 0239 092792 

317 +16 0241 092796 

318 +16 0247 O928IO 

319 +20 0514 075755 

320 +20 0527 075810 

8.6 A2 73 Nov 
9.1 A3 73 Nov 
6.4 GO 73 Dec 

7.7 A0 73 Dec 

9.1 K0 73 Dec 

9.1 K2 73 Dec 
9.3 F8 73 Dec 
7.7 F2 73 Dec 
9.2 73 Dec 
8.4 F5 73 Dec 

8.3 F2 73 Dec 

6.36 F3 73 Dec 

6.7 K2 73 Dec 

4.94 A0 73 Dec 

1 00 47 25.583 7 
14 04 52 29.052 12 

3 00 03 03.790 3 

3 00 59 07.404 4 

3 01 37 50.444 8 

3 01 43 36.311 19 
3 02 01 43.4 100 
7 00 30 20.869 5 
7 01 14 09.153 13 
7 03 10 18.433 6 

7 03 32 20.293 6 

7 05 04 45.654 2 

8 05 01 38.018 8 

8 07 58 52.970 11 

D ß 1.6 
R ß 0.7 
D ß& 2.8 

ft 2.5 
D ß& 2.4 

ft 1 .6 
D ß 1.3 

ft 0.9 
D ß 0.4 
D ß 0.2 
D ft 2.3 
D ft 1.2 
D ß 1.5 

ft 2.3 
D ß 1.1 

ft 1 .7 
D fob 2.0 

ft 2.5 
D fov 1.3 

ft 1.1 
D fob 1.A 

1.6 78.5 
0.7 288.1 
4.4 52.4 no double 
3.7 
2.9 81.3 
1.9 
1.9 70.1 
1.1 
0.4 IO6.9 
0.2 124.2 
2.3 14.3 
1.2 39.0 
1.5 78.4 
2.3 
1.1 42.1 
1.7 
2.9 68.2 
3.0 
1.3 76.8 
1.4 
1.7 69.4 

Note: P In column 14 denotes Pleiades member. 

Where possible ambiguity exists the assignments of 
A/^i and Am2 have been made using the blue cell 
channel results. The measured projected separations of 
the stars along a line perpendicular to the advancing 
lunar limb are given. The angle which this projection 
makes with celestial north (ÿ) has been called lunar 
position angle. This is so it will not be confused with 
position angle employed by visual binary observers. 
Relationships between these quantities are shown in 
Figure 1. In all cases we have employed the predicted 
rate of motion for the lunar limb, and we have assumed 
zero slope of the Moon’s limb at the point of contact. 
As discussed by Evans (1971), this leads to greater 
uncertainty in the calculated values of the projected 
separations, but it was felt that Tor these cases the 
slope calculations were not warranted. Estimates of 
the errors of the projected separations and directions 
do not include this consequence of assuming zero 
slope. The sequence description employs the indices 1 
and 2, or 1, 2, and 3 to denote the order in which the 
Moon’s limb passes the separate components. Specific 
details of these events are given below. 

a) Event 130, BD +08 2319.—Figure 2 contains 
both the & and & records for this occultation, which 
we judge to be of a definite double and probably triple 
object. The object has been previously referred to as a 

TABLE 2 
System Bandwidth and Effective Wavelength 

A(Â) AA (Â) 

7200 
4800 
4450 
5500 
4400 
5900 

1660 
1840 
980 
980 

2840 
2880 

Filter-Cell Combination 

Blue. 
Red. 

probable double in the unpublished Special Zodiacal 
Double Star List. 

b) Events 142 and261, BD +19 0403, ADS 2062.— 
These two separate occultation observations of the 
same star provide convincing evidence of the duplicity 
of this object, as has been reported by de Vegt and 
Gehlich (1976) at Hamburg (see Fig. 3). The common- 
proper-motion companion is too faint and too distant 
to contribute to the occultation records. Combining 
the two Fick observations with the Hamburg observa- 
tions does not produce a well-defined orbit because 
of the intervals between the observations and the fact 
that there has been definite orbital motion between the 
measurements. It does appear that the period of the 
system may be on the order of 6 years, with a clockwise 
motion of the secondary more likely. The existence of 
a third member of the system appears highly probable, 
as its presence has now been suspected on four of six 
of the reported observations. 

c) Event 148, CD -26 11990, ADS iOm—Occul- 
tation secondary appears to be the visual secondary 
for this system. Separation and magnitude differences 
are consistent with visual measurements of magnitude 
9.7 and 1''7 distance at 0 = 66° for this secondary. 

d) Event 156, CD -26 12864, ADS 11100.—Our 
occultation result is in reasonable agreement with 
extrapolated visual values of p = 0?2 and 0 = 67°, and 
reconcilable with visual brightness determinations if 
we reverse our labels 1 and 2. As expected for so faint 
a blue system, the & Record is too noisy to detect the 
second object. The reported visual magnitudes of 9.5 
and 9.8 and the present results suggest that the stars 
are nearly the same color. 

e) Event 169, CD -25 13318 \ and Event 170 CD, 
— 25 13320, ADS 11539.—These stars are the two 
brightest components of a visual quadruple system. 
Our event 169 is the occultation of the C component, 
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<u > LU COCO»— CMvOr^O — CNJC^Ln-a-COO 0-3- LA LOGO CO 0''iOiO^CTiCT'\Cria>iO AJCMOJCN'— '— '— ■— ■— '— '— '— '— CN 
— O OA O -3- LA LA CM CM CNJ CM 

LA CO A- OO O LA CM LA LA — CO CAO CM CA O CO CO ocoo—-3--3-LALAvor^r^.r^oocAOOO — vor^cocooooooooooo—coooco 
LO 3: o CA-3--3--3--3--3--3--3--3--3--3--3-^r-3--3- LA LA LA CM CM CM CMCMCMCMCMCMCMCMCMCMCMCMCMCM CM + + + + + + + + + + + + + + + + + + 

LA CA -3- r^. o CM CM CM CA 
COCA-3-CO — CACM-3-vOOOOCMCMCALA\OCMr^vOCAO—-3-CACM — LALAA^VO o ca cm vo oo co oo co a- oo oo oooocMvovOvor^r^r^r^r^.co-3-co-3--3- CACMCMCM — — — — CMCMCMCMCACACMCMCMCMCMCMCMCMCMCMCMCMCM — CMCM 

r^-oocAcoo — <ACA-3-r^ CACACA— CMCM-— O O O CMCMCMCMCMCMCMCMCMCM 

ca oo cm i— ca la oo o caca — r^-r^r^LAvr) r^-vo ca-S'lacacm ca-3- r^-vo cacacaoo-3- cacaoo cao-^t CAOOOCA-3-vO\OvOvOr^r^r^CMCAvOr^-3-CACAOOCMCACA-3-vûCACAOO<NCACA<AO — «— OOCAO CALAvO LA LA LA LA LA LA LA LA LA vX) VO LA LA MD -3" -3- LALALALALALALALALAvOvO r^r^A^-3- LA LA LA LA LA vO 

— — — CMCMCMCMCMCMCMCMCMCMCMCMCMCMCACACACACACACACACACACACACACACACACACACACACACACA CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCM + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
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Fig. 2.—Occultation records for event 130, BD +08 2319 
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LUNAR OCCULTATION SURVEY 503 

TIME  > 
Fig. 3.—Occultation record for event 142, BD +19 0103 

and we detect no occultation duplicity of this member. 
The projected separation of AC is determined to be 
47''59 ± 0.007 along a lunar position angle 136°. 
This agrees well with visual determinations of p = 53", 
6 = 286°. Event 170 is an occultation of component A 
of the visual system. Our detected duplicity is 
apparently visual pair AB. The occultation result is in 
good agreement with visual results for this system if 
we keep our designations 1 and 2 despite the fact that 
our records are not entirely clear as to which is the 
brighter member. 
/) Event 203, BD +23 1589.—The object is defi- 

nitely double, apparently previously unreported as 
such. Based upon its spectral classification and the 
two-color occultation results, it is an A star with a red 
companion. 

g) Event 218, BD +23 1494.—Both & and & 
records imply that this is a probable double with very 
small projected separation. The primary appears to be 
redder than the secondary. 

h) Event 224, BD +211602, ADS6089.—This event 
is an occultation of the A component of a known 
visual triple. The same star is listed as a spectroscopic 
binary in the Special Zodiacal Double Star List with a 
probable separation of about 0''001. Our observation 
of a companion at a projected separation of 0''047 
apparently is of a fainter, previously undetected 
member of the system. 

/) Event 233, BD +14 232.—Although the ^ record 
is too noisy, the record reveals a second occultation 
after the main event. An occultation of this object has 
been reported previously (Dunham et al. 1973a) where 
no duplicity was detected. 

j) Event 238, BD +20 484, ADS 2257.—Pair AB 
of the visual triple system produces two occultations 
clearly separated in time. The two stars appear to be 
of similar color. There is good agreement between 
these results and those reported by others (Dunham 
et al. 19736) for the same system. 

k) Event 239, BD +21 397, ADS 2253.—Listed by 
Aitkin as a visual binary consisting of a pair of 7.5 
mag A3 stars, the occultation records suggest a slight 
difference in brightness, with the fainter member 
slightly redder than the brighter member. If we com- 
bine this measurement with that reported by de Vegt 
and Gehlich (1976), it is possible to estimate p and 8 
for this pair if we assume negligible orbital motion in 
the 11 month interval. One obtains either p = 
0:43 ± 0"02, 6 = 72° ± Io, or p = 0':38 ± 0".02, 8 = 
309° ± Io. The former set of values is appropriate if 
the Hamburg event featured the occultation of the 
brighter member first, while the second set is applicable 
if the fainter member were occulted first. It is to remove 
such ambiguities that we specify the observed sequence 
of events in the last column of Table 5. 

/) Event 246, BD +23 0609, ADS 2965.—Good 
records were obtained in both &b and & channels for 
this object. They imply duplicity of visual component 
A. Other observers (Dunham et al. 1973c) have 
reported observing this same event. Combining their 
result with ours, we obtain p = 0.033" ± 0.002, 
0 = 142° ± 3° for this pair. The large position angle 
difference between these two observations helps reduce 
the uncertainties in both parameters in this case. It is 
difficult to reconcile either of the above observations 
with the values of 0''095 projected separation and 214° 
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504 BITTER AND BEAVERS 

TIME > 
Fig. 4.—Occultation records for event 246, BD + 23 0609 

lunar position angle reported in the Special Zodiacal 
Double Star List. The stars appear to be comparable 
in brightness in the blue record. However, the red 
record shows a considerable difference in the pair. 
Therefore, the fainter member is considerably bluer 
than the brighter (see Fig. 4). This is consistent with 
Dunham’s results where blue-sensitive equipment was 
used and Am = 0.04 ± 0.06 was obtained. 

m) Event 249, BD +25 0800.—This appears to be a 
possible double star. Our M record is too noisy to use. 

n) Event 259, BD +19 0399.—á? record contains 
evidence of a possible companion. 

o) Event 260, BD +19 0400.—Consistent evidence 
of possible duplicity is present in both ^ and & 
records for this faint object. 

p) Events 303 and304, BD +22 0637, ADS 3019.— 
With a visual separation of 5"2 at 187° for this system, 
the occultation-projected separations yield a consistent 
value for this rather unfavorable orientation of the 
lunar limb. At this event the limb was nearly parallel 
to the line between the visual pair. 

q) Event 309, BD —04 5728.—Although there are 
unpublished reports of occultation duplicity of this 
system, we detect none despite rather favorable signal 
levels and lunar position angle. 

de Vegt, C, and Gehlich, V. K. 1976, Astr. Ap., 48, 245. 
Dunham, David W., Evans, David S., McGraw, J. T., Sand- 

mann, W. H., and Wells, D. C., 1973a, A.J., 78, 487 (see 
#2676). 
 . 19736, A.J., 78, 487-488 (see #2656 and #2696). 
 . 1973c, A.J., 78, 487 (see #2699). 

r) Event 319, BD +20 0514.—The ^ record shows 
a hint of duplicity which is not substantiated in the &v 
channel record. 

s) Event 267.—The same event observed at 
Tonantzintla by McGraw, Dunham, Evans, and 
Moffat (1974) showed definite duplicity. Our records 
show no features during the occultation which we 
would normally use to identify suspected doubles. 
However, upon reexamination of the occultation 
records we see that in both colors the decrease in light 
during the disappearance is anomalously slow. That is, 
the length of the time for the disappearance is nearly 
twice what would be expected from the predicted 
angular rate. Although no feature during the light 
decrease can be identified as the pause in the curve due 
to a second object, it is possible that noise prevents its 
detection in both colors. 

The authors wish to express their thanks to the 
U.S. Naval Observatory for supplying the predictions 
employed in this work. Numerous helpful suggestions 
by Dr. David Dunham have been incorporated in 
order to improve the presentation, and we are grateful 
to him for his kind assistance. 
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