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1. 

THE LIGHT CURVE OF V348 SAGITTARII 1954 June 22 to 1981 OCTOBER 31. 

Frank M. Bateson (1) & A.W. DODSON (2) 

(1) D i r e c t o r , V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. 
(2) Member, V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. 

SUMMARY. A l i g h t curve, d e r i v e d from 2,417 v i s u a l o b s e r v a t i o n s by 
members of the V.S.S., R.A.S.N.Z., i s presented c o v e r i n g the 
i n t e r v a l 1954 June 22 to 1981 October 31. Data on twenty-one 

minima are t a b u l a t e d and d i s c u s s e d . The mean d e c l i n e time i s 
nine days and the mean r i s e time 27 days. The minima and t h e i r 
d u r a t i o n have a random d i s t r i b u t i o n . 

1. INTRODUCTION. 

On the b a s i s of i t s l i g h t v a r i a t i o n s and spectrum V348 Sgr i s termed unique w i t h a 
photographic range of 10.6 to 1 7 . ( 1 ) . H o f f l e i t (2) examined over 500 Harvard 
p a t r o l p l a t e s . She found t h a t between J.D. 2,417,500 and 2,425,000 the l i g h t 
curve appeared to confirm the previous c l a s s i f i c a t i o n of V348 Sgr as of the R CrB 
type. However, she found t h a t e a r l i e r and l a t e r o b s e r v a t i o n s showed the 
s t a r more often a t minimum than a t maximum wi t h l i t t l e resemblance to R CrB 
type v a r i a t i o n s . The ob s e r v a t i o n s from J.D. 2,425,000 to 2,429,500 suggested 
a semi-regular v a r i a t i o n with c y c l e s of 200 to 400 days. 
Herbig (3) s t a t e d t h a t V348 Sgr shows r e c u r r e n t maxima wi t h a mean spacing of 
about 200 days, a t which times the s t a r brightened from m -17 to about mag­
nitude 11. The r i s e seems u s u a l l y to take 30-60 days witfv'the subsequent 
d e c l i n e being very much f a s t e r . H e r b i g a l s o reported on the spectrum and the 
nebulous envelopes c l o s e to the s t a r . He suggested t h a t the gene r a l f e a t u r e s 
of the l i g h t curve could be expl a i n e d by the e j e c t i o n of an opaque s h e l l and 
i t s subsequent d i s o l u t i o n . . 
V348 Sgr(4) was shown to have an i n f r a = r e d excess and to be a hydrogen-deficent 
and c a r b o n - r i c h o b j e c t . I t was considered to be c l o s e l y r e l a t e d to the R CrB 
v a r i a b l e s . 

2. OBSERVATIONS. 

At the suggestion of G. JHerbig o b s e r v a t i o n s of V348 Sgr were commenced by 
A.F. Jones on 1954 June 22. U n t i l 1969 May 23 he was the only observer, but 
a f t e r t h a t date o b s e r v a t i o n s were c o n t r i b u t e d by other members of the V a r i a b l e 
S t a r S e c t i o n , Royal Astronomical S o c i e t y of New Zealand. Table 1 shows the 
number of obs e r v a t i o n s c o n t r i b u t e d by the o b s e r v e r s . 

TABLE 1 . 

TOTAL OBSERVATIONS CONTRIBUTED BY OBSERVERS. 

CRAGG, T.A. 25 
JONES, A.F. 1,799 
JONES, M.V. 148 
MATCHETT, V.L. 37 
OVERBEEK, M.D. 145 
ROWE, G. 41 
TAYLOR, N.W. 45 
WILLIAMS, P. 119 
13 observers with) 
l e s s than 15 ) 
ob s s e r v a t i o n s each) 58 TOTAL 2,417 
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published ( 6 ) . A f t e r t h i s a few o b s e r v a t i o n s were made i n 1975 and 1976. S i n c e 
A p r i l 30, 1978, IK Nor has been reasonably w e l l observed. 

(bO OUTBURSTS. Table 4 l i s t s the o u t b u r s t s observed i n c l u d i n g t h a t reported 
by B.M. Lewis. He placed the v a r i a b l e as s l i g h t l y f a i n t e r than comparison 
s t a r "z" which he considered about magnitude 12.5ptg. Subsequently Vogt (7) 
p u b l i s h e d a t h r e e colour sequence f o r I K Nor i n which the V magnitude of " z " 
was 13.07 so Lewis's o b s e r v a t i o n i s assumed to be a t about 13.5V. The 
d e t e c t i o n of an outburst by B. Sumner enabled the P e r t h Observatory to obtain 
a confirming photo which showed t h a t Lewis's p o s i t i o n was c o r r e c t . The 
catalogued range of I K Nor i s given as 12.9 to 16.3ptg. I t appears 
t h a t maxima are about a magnitude f a i n t e r than 12.9. The mean c y c l e i s 
s t a t e d to be 34 days. T h i s c y c l e i s probably much longer u n l e s s t h e r e are 
numerous maxima f a i n t e r than 14.0 which have passed unobserved. 

TABLE 3. 

OBSERVED OUTBURSTS OF BR LUPI. 

No. J.D. MAX. MAX. 
m 

V 

INT 
d 

WIDTH 
d 

TYPE No. Obs. 

1 2,441,745 13.6 • • • « 9 W 5 
2 895 14.4? 150 7 N? 1 
3 2,442,266 13.6 371 13 W 13 
4 630 13.6 364 8 W 6 
5 875 13.7 245 1? N? 2 

6 2,443,629 13.6 754 7 7 1 
7 901 13.3 272 9? W 5 
8 2,444,000 13.9 99 7 7 1 
9 039 13.9 39 7 W? 2 

10 313 13.7 274 7 7 2 

11 454 14.0 141 5+ W 3 
12 730 13.7 276 4? 7 4 
13 876 14.0 146 7 N 1 
14 2,445,062 13.8 186 7 

TABLE 4 

N 1 

OBSERVED OUTBURSTS OF IK NORMAE. 

1 2,442,177 13.5? 7 7 Ptg. . by B.M. Lewis 
2 2,443,728 13.8 1551 1 N 2 
3 2,444,682 13.7 954 1? N? 2 
4 2,444,780 13.8 98 1 

TABLE 5 

N 1 

OBSERVED OUTBURSTS OF V478 SCORPII 

1 2,443,340 13.9? .... 7 7 1 
2 635 13.2? 295 9? W 2 
3 2,444,100 14.5? 465 1? N 1 
4 142? 13.7? 42 1? N 1 
5 431 14.2 289 7 7 2 
6 767 14.3 336 7 7 2 
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173047 BF ARAE 

(a) OBSERVATIONS. These commenced on 2,443,991 and 119 e s t i m a t e s were 
made up to 2,444,897. The main observing season i s A p r i l through October, 
w i t h a few o b s e r v a t i o n s i n February, March and November. 

(b) OUTBURSTS. Four o u t b u r s t s have been observed and are shown i n Table 8. No 
worth while data can be summarised from such a s m a l l sample. 

TABLE 8. 

OB ERVED OUTBURSTS OF BF ARAE. 

No. J.D. MAX. MAX. 
m 

V 

INT. 
d 

WIDTH, 
d 

TYPE. No 

1 2,444,054 13.4 .... 4 N 6 
2 129 13.0 75 6 W 5 
3 459 13.9 330 ? •> 1 
4 794 13.2 335 ? 7 3 

175434 V551 SAGITTARII. 

(a) OBSERVATIONS. The observing season i s February through October. 
A t o t a l of 142 o b s e r v a t i o n s were made between 2,443,728 and 2,444,902. 

(b) OUTBURSTS. Three o u t b u r s t s were recorded as shown i n Table 9. The 
magnitudes are approximate and have been estimated i n the absence of r e l i a b l e 
sequence magnitudes. Maxima No. 2 was probably e a r l i e r than shown as i t 
appears t h a t only the d e c l i n e was seen. The o u t b u r s t s are too few to 
enable any c o n c l u s i o n s to be drawn from them. 

TABLE 9. 

OBSERVED OUTBURSTS OF V SAGITTARII. 

NO. J.D. MAX MAX. INT. WIDTH TYPE No. Obs. 
m d d v 

1 2,443,806 13.4 4? ? 3 
2 2,444,018? 14.5 212 ? ? 3 
3 485 13.6 467 2? N? 2 

183037 BP CORONAE AUSTRINAE 

(a) OBSERVATIONS. T h i s s t a r has not been w e l l observed. There were only 
59 o b s e r v a t i o n s between 2,443,298 and 2,444,904. 

(b) OUTBURSTS. Twelve o u t b u r s t s are l i s t e d i n Table 10. The maximum 
magnitude i s from 13.8 to 14.4. Maxima Nos. 3 and 4 appear to be 
c o n s e c u t i v e but none of the remaining maxima can be d e f i n i t e l y s t a t e d 
to be s u c c e s s i v e . T h i s i s a Z Cam type v a r i a b l e and the catalogued mean 
c y c l e i s 13.5 days. The o b s e r v a t i o n s cannot confirm t h i s because they are 
not numerous enough but the mean c y c l e i s o b v i o u s l y s h o r t and maximum 
b r i g h t n e s s f a i n t . 
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TABLE 10. 

OBSERVED OUTBURSTS OF BP CORONAE AUSTRINAE. 

No. J.D. MAX. MAX. 
m 

V 

INT. 
d 

WIDTH TYPE. No. Obs. 

1 2,443,434 14,1 * * * * 7 7 1 
2 991 14.3 557 4, 7 2 
3 2,444,013 14.2 22 ? 7 1 
4 024 14.4 11 7 7 1 
5 078 13.9 54 7 7 1 

6 117 14.3 39 7 7 1 
7 456 13.9 339 5? W? 4 
8 484 13.8 28 0 7 2 
9 707 14.3 223 ? 7 1 

10 792? -14.5 85 7 7 3 De c l i n e only seen 

11 831 -14.5 39 7 7 2 De c l i n e only seen 
12 904 14.2 73 7 7 2 R i s e only seen. 

180727^V1830 SAGITTARII. 

(a) OBSERVATIONS. Between 2,443,998 and 2,445,176 a t o t a l of 198 
ob s e r v a t i o n s were made . The crowded f i e l d makes i t d i f f i c u l t to observe 
to as f a i n t a l i m i t as i n most other f i e l d s . 

(b) OUTBURSTS. Two o u t b u r s t s have been observed, of which the f i r s t was 
confirmed by a photo a t the Perth Observatory. I n a d d i t i o n there may have 
been another outburst around 2,444,765. The observer (A.Jones) reported t h a t 
he was u n c e r t a i n of h i s two e s t i m a t e s a t t h i s time owing to the crowded 
f i e l d . 

TABLE 11. 

OBSERVED OUTBURSTS OF V1830 SAGITTARII. 

TYPE. No, Obs. 

? 2 
? 2 

192010_ DH AQUILAE. 

(a) OBSERVATIONS. Observing commenced on 2,444,355 and only 94 o b s e r v a t i o n s 
by two observers had been made up to 2,445,095. 

(b) OUTBURSTS. One o u t b u r s t a t magnitude 13.8 was recorded on 2,444,455. 
T h i s dpends on a s i n g l e p o s i t i v e o b s e r v a t i o n . 

192914 KX AQUILAE 

(a) OBSERVATIONS. A l i m i t e d number of o b s e r v a t i o n s were made i n 1959-60-61. 
A s i n g l e o b s e r v a t i o n was made i n 1974 but from mid-1976 KX Aql has been 
observed w i t h the e s t i m a t e s more numerous from 1979 onwards. The 
observing season i s May through October w i t h a few records i n A p r i l and 
e a r l y November each y e a r . 

No. J.D. MAX. MAX. INT. WIDTH. 
TO d d v 

1 2,444,465 12.0 ? 
2 791 11.5 326 ? 
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(b) OUTBURSTS. A s i n g l e p o s i t i v e o b s e r v a t i o n i n the f i r s t i n t e r v a l of 
observations was r e j e c t e d as the observer (A. Jones) considered i t very 
doubtful. Table 12 l i s t s p o s s i b l e o u t b u r s t s , a l l o# which depend on 
only one or two p o s i t i v e o b s e r v a t i o n s . I have r e j e c t e d p o s i t i v e o b s e r v a t i o n s 
of 10.8 on 2,442,949 and of 11.2 on 2,443,648 as I doubt whether KX Aql 
reaches these magnitudes. I t i s probable t h a t the observers concerned 
m i s i d e n t i f i e d the v a r i a b l e . The catalogued range i s 12.5 to 17:ptg and a l l 
the other p o s i t i v e o b s e r v a t i o n s are from magnitude 13.0 to 14.0. Nothing 
can be s t a t e d regarding the width of o u t b u r s t s or t h e i r types owing to the 
l i m i t e d p o s i t i v e o b s e r v a t i o n s . I t i s probable t h a t the mean c y c l e i s 
f a i r l y s h o r t . 

TABLE 12. 

POSSIBLE OUTBURSTS OF KX AQUILAE. 

NO J.D. MAX. MAX. INT, NO 
m d 

V 

j 2,444,033 13.8? * * • • 1 
2 076 13.9 43 1 
3 113 13.8 37 1 
4 377 14.0 (264) 2 
5 400 14.0 23 1 

6 466 13.0 66 1 
7 483 13.0 17 3 
8 711 13.8 (;228) 1 
9 754 13.8 43 1 

10 874 13.5 120 1 

195816 RZ SAGITTAE 

(a) OBSERVATIONS. The main observing season i s J u l y through October with a 
few o b s e r v a t i o n s i n May, June and November. Observations commenced on 
2,442,987 and 294 e s t i m a t e s had been made up to 2,444,829. 

(b) OUTBURSTS. Most of the ten o u t b u r s t s shown i n Table 13 are based on 
only a few o b s e r v a t i o n s . I t i s not p o s s i b l e to s t a t e d e f i n i t e l y t h a t any 
two o u t b u r s t s were c o n s e c u t i v e , but Nos. 5 and 6; 6 and 7; 8 and 9; 9 and 
10 may be. The i n t e r v a l s i n b r a c k e t s i n Table 13 are long and caused by 
the gap between observing seasons. The remaining o u t b u r s t s give a mean 
c y c l e of 64 days. The sample i s too s m a l l to enable any f i r m c o n c l u s i o n s 
to be drawn but they do i n d i c a t e t h a t the mean c y c l e i s probably s h o r t e r than 
the catalogued value of 260 days. Maximum magnitude ranges from 12.1 to 
13.5. The b e s t observed maxima are n a t u r a l l y the b r i g h t e s t and i t can w e l l 
be t h a t only p o r t i o n o f the o u t b u r s t s have been observed for the f a i n t e r 
o u t b u r s t s . Probably the b r i g h t e r maxima have a longer d u r a t i o n than the 
f a i n t maxima. 

202152 KK TELESCOPII 

(a) OBSERVATIONS. Between 2,442,271 and 2,444,970 a t o t a l of 277 o b s e r v a t i o n s 
were made. Coverage was v e r y poor i n 1976-78 w h i l s t i n other y e a r s KK T e l has 
not been monitored as c l o s e l y as d e s i r a b l e . 

(b) OUTBURSTS. Four o u t b u r s t s have been recorded w i t h maximum magnitude of 
13.2 to 14.0. P o s s i b l y many maxima occur j u s t below 14.0 but the records 
are not s u f f i c i e n t to prove whether t h i s i s c o r r e c t or not. Nor can 
any c o n c l u s i o n s be a r r i v e d a t concerning the mean c y c l e as the sample i s too 
l i m i t e d . 































TABLE 2 (cont) 
35 

MM Sco 
172342_ 

2442000+ 
618.93 (13.5 
620.89 (13.5 
621.91 (13.5 
622.96 (13.5 
625.03 (13.5 
626.06 (13.5 
629.99 (13.5 
630.95 (13.6 
634.03 (13.5 
636.92 (13.5 

637.92 (13.5 
640.92 (13.5 
641.89 (13.5 
642.91 (13.5 
645.97 (13.5 
648.89 (13.5 
649.90 (13.4 
651.92 (13.4 
653.95 (13.4 
656.94 (13.4 

711.94 (13.4 
810.0 (13.5 
812.0 (13.5 
819.0 (13.5 
820.0 (13.5 
840.0 (13.5 
855.0 (13.5 
861.0 (13.5 
868.0 (13.5 
869.0 (13.5 

870.0 (13.5 
872.0 (13.5 
873.0 (13.5 
876.0 (13.5 
877.0 (13.5 
880.0 (13.5 
883.0 (13.5 
892.0 (13.5 
901.0 (13.5 
915.9 (13.5 

942.9 (13.2 
961.0 (13.5 
984.08 (13.4 
985.0 (13.5 
993.01 (13.4 

MM Sco 
172342 

2443000+ 
012. 0 (13 .4 
033. 94 (13 .4 
036. 93 (13 .4 
039. 93 (13 .4 
040. 92 (13 .4 
271. 03 (13 .5 
275. 06 (13 .5 
285. 27 (13 .5 
369. 96 (13 .4 
420. 0 (13 .5 

426. 0 (13 .5 
429. 0 (13 .5 
430.0 (13 .5 
638. 21 (14 .2 
728.10 (14 .2 
751. 07 (14 .2 
903. 33 (13 .9 
913. 33 (14 .2 
936. 31 (14 .6 
956. 22 (13 .5 

964. 29 (14 .6 
970.28 (14 .3 
971. 10 (13 .9 
991. 21 (13 .9 
991. 40 (14 .6 
995. 16 (13 .5 
996. 33 (14 .6 
997. 31 (14 .6 
999. 30 (14 .6 

2444000+ 
O i l . 10 13 .3 
012. 11 13 .6 
012. 15 13 .4 
013. 11 13 .4 
013. 20 13 .5 
018. 13 14 .1 
019. 2 13 .6 
019. 18 14 .2? 
024. 09 (13 .9 

044. 01 (14 .2 
054. 11 (14 .2 
055. 05 (13 .9 
056. 99 (13 .5 
058. 35 (13 .9 
060. 34 (13 .9 
067. 96 (13 .5 
068. 96 (13 .9 
072. 00 (14 .2 
075. 07 (14 .2 
078.00 (14 .2 
079. 97 (13 .9 

MM Sco 
172342 

2444000+ 
082.19 (13.6 
084.10 (14.2 
096.04 (13.9 
098.00 (13.9 
105.01 (14.2 
106.07 (13.9 
108.07 (13.9 
112.02 (14.2 
113.02 (13.9 
117.09 (13.9 
127.99 (13.9 

129.00 (13.9 
130.03 (13.9 
131.97 (13.9 
133.07 (13.9 
135.01 (13.9 
143.03 (13.9 
159.02 (13.9 
164.02 (13.9 
168.04 (13.9 

170.02 (13.9 
263.35 (14.6 
265.33 (14.6 
283.33 14.0 
284.34 (14.0 
285.34 (14.0 
286.31 14.9 
292.33 (14.0 
313.28 (14.0 
321.31 (14.0 

327.13 (14.6 
341.22 (14.0 
349.24 (13.5 
354.25 (14.0 
355.29 (14.0 
369.16 (13.9 
370.19 (14.6 
371.13 (15.1 
374.20 (14.0 
375.15 (15.1 

381.88 (13.5 
384.91 (13.5 
386.90 (13.0 
398.08 (14.0 
405.10 (14.0 
406.95 (13.5 
407.81 (13.5 
408.82 (13.4 
409.86 (13.6 
421.80 (13.5 
424.82 (13.5 
428.19 (14.0 

MM Sco 
172342 

2444000+ 
435.15 (14.0 
436.83 (13.5 
437.80 (13.6 
450.84 (13.5 
454.11 (14.0 
455.13 (14.0 
456.0 (15.5 
456.81 (13.4 
458.06 (13.9 
459.07 (14.0 

459.83 (13.5 
460.84 (13.5 
462.08 (14.0 
462.84 (13.5 
465.05 (14.0 
465.80 (13.4 
467.89 (13.5 
469.02 (13.5 
480.02 (13.5 
485.06 (15.1 

486.03 (13.5 
487.04 (15.1 
490.01 (15.3 
491.05 (14.0 
494.09 (14.0 
495.06 (14.0 
496.81 (13.4 
497.90 (13.9 
510.95 (15.7 
511.95 (13.5 

512.94 (13.5 
515.97 (13.5 
523.04 (13.5 
525.92 (13.9 
527.94 (15.1 
530.90 (13.5 
531.87 (13.6 
537.86 (13.2 
538.86 (13.4 
542.86 (13.9 

546.86 (13.9 
553.87 (13.4 
646.33 (14.6 
667.11 (13.4 
670.2 (15.5 
674.31 (13.5 
678.34 (13.5 
682.39 (13.6 
694.04 (13.5 
699.31 (13.9 
703.26 (13.9 
707.25 (13.9 

MM Sco 
172342_ 

2444000+ 
708.25 (13.9 
723.25 (13.5 
730.21 (13.9 
734.26 (14.6 
749.91 (13.4 
751.90 (13.4 
752.94 (13.4 
756.14 14.2 
767.90 (13.4 
776.86 (13.4 

777.90 (13.5 
778.92 (13.5 
779.89 (13.5 
780.82 (13.4 
783.27 (13.9 
784.93 (13.5 
786.82 (13.9 
788.85 (13.5 
789.78 (13.9 
791.26 (13.9 

791.83 (14.0 
793.81 (14.0 
797.16 (13.4 
806.84 (13.5 
809.86 (13.9 
818.85 (14.2 
820.82 (13.4 
821.33 (13.9 
821.82 (13.4 
823.31 (13.5 

825.79 (13.5 
828.82 (13.2 
837.86 (13.7 
842.84 (13.4 
843.85 (13.4 
845.25 (13.4 
845.87 (13.9 
847.29 U3.9 
848.24 (13.9 
850.28 (13.0 

854.27 (13.0 
864.90 (14.6 
865.83 (13.9 
868.82 (13.6 
869.96 (13.5 
870.91 (13.6 
872.87 (13.4 
874.04 (14.6 
875.95 (13.5 
876.91 (14.6 
877.90 (13.5 
878.90 (13.5 
880.93 (13.4 
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KX Aql 
192914 

2444000+ 
137.91 (13.3 
138.83 (13.6 
139.33 (14.0 
140.92 (13.2 
141.85 (13.4 
142.90 (14.0 
143.85 (14.0 
145.85 (13.2 
150.81 (12.4 
152.81 (12.8 

154.91 (14.0 
156.86 (12.8 
157.85 (12.8 
159.91 (14.0 
161.88 (13.3 
162.95 (12.8 
164.05 (12.8 
164.89 (14.0 
165.94 (12.8 
167.85 (13.2 
168.84 (13.2 

169.91 (14.0 
170.83 (13.4 
171.84 (13.0 
173.83 (13.0 
174.84 (13.0 
183.84 (12.4 
184.83 (12.6 
351.24 (13.3 
352.24 (13.3 
370.23 (13.8 

375.22 (13.5 
376.30 (13.5 
377.24 14.0? 
379.24 14.3? 
386.24 (13.8 
397.04 (13.5 
400.23 14.0? 
405.13 (13.0 
412.22 (13.3 
429.96 (14.0 

430.93 (13.3 
432.97 (13.3 
434.92 (12.8 
436.93 (13.3 
438.09 (14.0 
438.94 (13.8 
439.90 (12.8 
451.91 (14.0 
455.85 (13.2 
456.91 (13.2 
457.94 (13.0 

KX Aql 
192914 

2444000+ 
458.88 (13.3 
459.89 (14.0 
461.03 (13.0 
461.94 (13.3 
464.91 (13.3 
465.80 (12.5 
465.84 13.0 
468.95 (13.3 
469.89 (14.0 
479.95 (14.0 

481.83 (12.8 
482.83 13.0 
482.93 13.8 
484.81 13.0?? 
484.82 (13.4 
485.97 (14.0 
487.01 (14.0 
487.94 (13.3 
488.96 (13.3 
489.95 (14.0 
490.93 (14.0 

493.34 (14.2 
493.89 (14.0 
495.92 (13.3 
496.94 (14.0 
497.96 (14.0 
498.93 (14.0 
499.92 (12.8 
500.90 (14.0 
502.31 (13.5 
505.0 (14.0 

506.36 (13.9 
510.88 (13.5 
512.0 (16.0 
512.92 (14.0 
514.88 (12.8 
515.99 (12.8 
516.97 (12.8 
517.92 (14.0 
522.96 (14.0 
525.93 (12.6 

526.98 (12.6 
527.90 (14.0 
538.88 (12.6 
539.92 (14.0 
544.32 (13.5 
545.25 (14.2 
546.92 (14.0 
604.15 (14.0 
698.21 (13.3 
701.22 (12.8 
704.20 (13.3 

KX Aql 
192914 

2444000+ 
711.24 13.8 
712.23 (13.3 
727.22 (13.8 
728.25 (13.3 
729.25 (13.3 
736.25 (13.3 
738.26 (13.3 
739.25 (13.3 
753.25 (13.3 
754.25 13.8? 

756.25 (13.3 
784.96 (13.5 
789.97 (13.3 
792.02 (14.0 
795.04 (14.5 
807.94 (13.5 
815.94 (14.5 
816.86 (13.2 
817.96 (13.3 
818.83 (13.2 
819.90 (13.2 

820.82 (12.9 
821.94 (13.5 
828.83 (12.6 
829.84 (12.4 
830.83 (12.4 
832.95 (14.0 
833.94 (14.0 
835.91 (14.0 
836.94 (14.5 
837.86 (14.0 

841.83 (13.3 
842.83 (13.2 
843.93 (14.5 
844.84 (13.4 
845.88 (13.3 
846.85 (13.3 
847.85 (13.3 
848.83 (13.3 
849.95 (14.0 
852.86 (13.3 

853.80 (13.0 
858.80 (12.4 
864.96 (14.0 
865.82 (13.0 
867.85 (13.3 
868.85 (12.8 
870.00 (12.8 
870.91 (13.0 
871.94 (14.0 
872.86 (12.8 
873.90 13.5 

KX Aql 
192914 

2444000+ 
875.93 (14.0 
876.94 (14.0 
877.87 (12.8 
878.95 (14.0 
879.86 (14.0 
880.87 (13.0 
885.83 (12.4 
886.82 (12.6 
887.83 (12.4 
893.00 (12.6 

894.88 (13.0 
895.86 (12.8 
896.88 (14.0 
898.84 (12.7 
901.95 (14.0 
906.01 (12.8 

2445000+ 
054.21 (12.8 
063.22 (12.8 
065.23 (13.3 

081.21 (13.3 
083.23 (12.8 

R2 Sge 
195816 

2442000+ 
987.02 (12.9 
987.97 (14.4 

989.04 (14.4 
991.95 (12.9 
999.94 (13.4 

2443000+ 
002.93 13.1 
005.98 (14.4 
008.93 (14.4 
010.00 (14.4 
012.95 (14.4 

024.92 (14.4 
029.91 (13.4 
030.88 (14.4 
032.97 (14.4 
033.95 (14.4 
037.90 (14.4 
040.95 (13.4 
049.90 (14.4 
079.91 (13.4 
339.02 (13.4 
340.95 (13.4 

RZ Sge 
195816 

2443000+ 
342.92 (13.4 
353.00 (13.4 
358.92 (13.4 
360.05 (14.4 
363.90 (13.4 
366.99 (14.4 
370.95 (14.4 
374.91 12.5 
375.91 13.2 
376.01 13.5 

376.90 (13.4 
376.94 14.0 
377.99 (14.4 
380.91 (13.4 
394.91 (14.4 
395.99 (13.4 
408.92 (13.4 
422.92 (13.4 
426.93 (12.5 
428.90 (13.4 
429.89 (13.4 

430.93 (12.9 
432.93 (12.5 
433.90 (13.4 
434.92 (13.4 
436.90 (13.4 
438.94 (12.5 
439.94 (12.5 
440.94 (12.5 
442.92 (13.4 
443.90 (13.4 

444.90 (13.4 
458.91 (13.4 
615.20 (12.9 
629.21 (12.9 
684.97 12.3 
689.98 (12.9 
696.05 (13.4 
696.95 (13.4 
699.98 (12.9 
701.00 (13.4 

702.94 (13.4 
712.91 (12.9 
717.96 (12.9 
724.06 (13.4 
729.91 (12.5 
730.89 (13.4 
740.89 (13.4 
745.00 (13.4 
746.88 (12.9 
753.90 (13.4 
755.87 (13.4 
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RZ Sge 
195816 

2443000+ 
756.83 (13.4 
760.96 (13.4 
770.85 (13.4 
777.83 (13.2 
778.95 (13.4 
783.85 (13.4 
784.85 (12.9 
786.93 (13.4 
788.81 (13.4 
789.84 (12.9 

790.86 (12.9 
791.85 (12.7 
793.85 (12.5 
796.83 (12.5 
797.82 (12.5 
798.82 (13.2 
800.89 (13.4 
802.85 (12.9 
803.83 (13.2 
804.86 (12.7 

810.83 12.1 
811.87 12.1 
812.83 12.4 
814.85 12.7 
816.84 (12.5 
819.85 (12.2 
820.84 (12.5 
821.85 (12.5 

2444000+ 

027.25 (12.9 
028.24 (13.4 
030.24 (12.5 
031.24 (12.5 
033.25 (12.9 
053.11 (13.4 
054.04 (13.4 
055.01 (13.4 
057.22 (14.7 
057.97 (12.9 

058.96 (12.9 
060.04 (14.0 
060.96 (12.5 
067.05 (13.0 
067.94 (13.4 
068.93 (12.9 
069.96 12.7 
069.97 12.7 
070.92 12.2 
071.07 12.5 

TABLE 2 (cont) 

RZ Sge RZ Sge 
195816 195816 

2444000+ 2444000+ 
072.25 12 .6 141.85 (13 .2 
073.00 12 .5 141.90 (13 .5 
073.94 13 .1 142.95 (13.4 
074.94 13 .2 143.81 (12 .9 
075.00 13 .1 145.85 (13 .0 
075.11 13 .5 150.81 (12 .4 
075.6 12 .7 152.81 (12 .4 
076.07 12 .9? 154.91 (13 .4 
076.92 13 .6 156.96 (13 .4 
076.92 13 .2 159.91 (13 .4 

077.0 13 .5 161.84 (13 .0 
077.93 13 .3 164.89 (13 .4 
077.99 (13 .4 167.85 (12 .9 
078.12 13 .6 168.83 (12 .9 
078.91 13 .4 169.91 (13 .4 
078.99 (13 .4 170.83 (13 .2 
079.14 13 .8 171.84 (13 .0 
081.97 (13 .4 173.83 (12 .9 
082.14 (15 .3 174.83 13 .0 
083.06 (14 .4 180.84 (12 .9 

084.10 (15 .0 183.84 (12 .4 
085.14 (14 .7 184.83 (12 .5 
087.15 (14 .3 349.23 (12 .5 
089.96 (12 .9 351.24 (12 .9 
091.94 (12 .5 370.23 (12 .9 
095.91 (13 .4 375.22 (12 .9 
098.92 (14 .4 376.29 (12 .9 
099.99 (13 .4 379.24 (12 .9 

100.89 (12 .9 386.24 (12 .9 
101.83 (12 .9 397.04 (13 .4 
103.85 (13 .4 426.94 13 .4 
104.94 (13.4 429.94 (13 .4 
105.85 (13 .5 431.03 (14 .4 
106.90 (12 .9 432.98 (12 .9 
108.89 (13 .4 438.04 (14 .4 
110.89 (13 .4 451.92 (13 .4 
111.91 (13.4 455.11 (12 .5 
112.93 (12 .9 455.86 (12 .9 
113.83 (13 .5 456.91 (12 .9 
117.89 (12 .9 459.89 (13 .4 

122.92 (12 .5 461.03 (12 .9 
124.81 (13 .4 463.04 (13 .4 
126.91 (12 .9 469.99 (14 .4 
129.97 (13 ,4 472.94 (14 .4 
133.91 (12 .9 479.90 (14 .4 
134.90 (12 .9 482.82 (12 .8 
136.96 (13 .4 483.96 (12 .9 
138.83 (13 .6 484.90 (13 .5 
139.83 13 .4 487.01 (13 .4 
139.86 13 .2 489.95 13 .0 
140.91 (12 .9 490.93 14 .0 

RZ Sge KK T e l 
195816 202152 

2444000+ 2442000+ 
492.94 (14 .4 306.91 (14 .0 
493.88 (14 .4 307.89 (13 .9 
496.96 (13 .4 327.91 14 .0 
497.96 (14 .4 329.93 13 .9 
498.92 (14 .4 336.90 13 .9 
500.90 (14 .4 338.91 14 .5 
510.88 (13 .4 339.90 (14 .0 
512.92 (14 .4 340.91 (14 .0 
516.00 13 .5 354.91 (14 .3 
516.98 (11 .6 355.91 (14 .0 

527.90 (14 .4 356.91 (14 .0 
539.92 (14 .4 360.92 (14 .0 
545.90 (13 .4 361.93 (14 .0 
546.91 (14 .4 362.92 (14 .0 
723.23 (12 .9 363.90 (14 .0 
779.96 (12 .9 372.92 (14 .0 
784.08 (13 .0 383.92 (14 .0 
784.96 (13 .4 384.91 (13 .8 
792.01 (13 .4 389.92 (13 .8 
794.95 (12 .9 390.92 (14 .0 

795.03 (14 .4 392.92 (14 .0 
807.92 (13 .4 394.91 (14 .0 
813.01 (13 .0 395.92 (14 .0 
815.95 (14 .4 494.25 (14 .0 
818.89 (13 .4 520.29 (14 .0 
819.89 (12 .9 607.04 (13 .8 
820.82 (12 .6 630.98 (13 .9 
821.94 (13 .4 634.96 (13 .9 

828.84 (12 .6 636.99 (13 .9 
829.83 (11 .6 649.94 (13 .9 

653.98 (13 .9 
656.95 (13 .9 

KK T e l 710.97 (13 .9 
202152 714.94 (13 .9 

727.93 (13 .8 
2442000+ 736.91 (13 .9 
271.96 (14 .0 745.91 (13 .9 
272.89 (14 .0 995.01 (13 .9 
273.92 (14 .0 
274.91 (14 .0 2443000+ 

275.93 (14 .0 046.96 (13 .9 
276.92 (14 .0 099.91 (13 .8 
277.94 (14 .0 404.97 (13 .9 
278.90 (14 .0 419.0 (13 .5 
279.92 (14 .0 425.9 (13 .5 
294.90 (13 .9 426.9 (13 .5 
297.92 (14 .0 428.9 (13 .5 
299.91 (14 .0 430.9 (13 .5 
302.92 (14.0 669.19 (14 .3 
303,90 (14 .0 732.28 (14 .3 
304.92 (14 .0 733.32 13 .9 

























TABLE 1. Three colour UBV Observations. 

J.D. 
2444000+ V B-V U-B Notes 

674.8593 
676.8538 
677.8559 
683.8845 
691.8282 

12 .51 
12.40 
12.37 
12.27 
12.64 

+0.30 
+0.23 
+0,18 
+0.35 
+0.77 

-0.26 
-0.25 
-0.21 
+0.19 
+0.01 

2 groups only 

692.8291 
698.8164 
699.8150 
702.8268 

12.62 
13.03 
13.05 
13.06 

+0.84 
+0.93 
+ 1 .18 
+ 1.14 

+0.26 
-0.13 
+0.10 
+0.40 

B - V 
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F i g u r e 1. Observations of SN i n NGC 1316 
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TABLE 1. Three colour UBV Observations of RR P i c 

J.D. V B-V U-B A i r Mass Cycle 
2440000+ X phase 

1019.003 12.14 -0.01 -0 .91 1.42 15194.72 
1036,870 12.06 -0.09 -0.92 1.19 15317.92 
1066.924 12.16 -0.06 -0 . 9 9 1.70 15525.15 
1069.904 12 .33 -0,23 -0 .97 1.63 15545.71 
1714.044 11 ,88 -0.03 -1.02 1 .24 19987.26 

1714.053 11 .98 -0.04 -0.92 1.27 19987.31 
1715.886 12.20 -0.12 -0 ,96 1.12 19999 .97 
1722.902 12 .31 -0.09 -0,92 1.11 200*8 .35 
1729.923 12 .38 -0.15 -0 .99 1.12 20096.76 
1736.866 12.30 -0,14 -0 . 9 9 1.11 201*4.64 

1740.962 12.25 -0.12 -0.92 1 .22 20172 .88 
1771.866 12 .09 -0.13 -0.94 1 .20 20385 .98 
1776 ,977 12 .19 -0.07 -0 .96 1.68 20421.21 
1778 .977 12.07 -0. 1 * -0 .93 1.72 20*35.01 
1808.894 12 . 18 -0.13 -0 . 8 9 1.71 20641.30 

1828.775 12.17 -0.03 -0 .93 1 .38 20778 .38 
2*08.886 12.26 -0.01 -0 .98 1.29 2*778.44 
2409 .881 12.29 -0.01 -0 .98 1.29 2*785.31 
2*14 .889 12.23 -0.11 -0 .93 1.2* 2*819.83 
2422.016 12.11 -0.11 -0.94 1.12 2*868 .98 

250C.023 12.36 -0.08 -1.02 1 .87 25*06.86 

Notes 

FIGURE 1. I d e n t i f i c a t i o n of s t a r 'A1 near KR P i c t o r i s . 
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FIGURE 1 . L i g h t Curve of CSV 6467 P i c t o r i s . 

REPORT OF VARIABLE STAR SECTION, ROYAL ASTRONOMICAL SOCIETY OF NEW ZEALAND 

FOR YEAR ENDED 1982 December 31 

Th i s r e p o r t covers 15 months s i n c e the p r e v i o u s r e p o r t i n order to b r i n g i t 
i n t o l i n e with the change i n the S o c i e t y ' s year to 31 December. However, 
i n order not to d i s t u r b s t r i c t comparison of one year with another the t o t a l s 
of observations i s maintained on the same annual b a s i s as p r e v i o u s l y . 

OBSERVATIONS The t a b l e on page 66 l i s t s the v i s u a l o b s e r v a t i o n s r e c e i v e d 
for the 12 months to 31 August, 1982. The t o t a l of 37,114 o b s e r v a t i o n s i s 
an i n c r e a s e of 4,890, or j u s t over 15%, on those i n the preceding 12 months. 
There were 64 a c t i v e o b s e r v e r s , of whom 10 co n t r i b u t e d more than 1,000 records 
each. T h e i r c o n t r i b u t i o n s accounted f o r 71.2% of the t o t a l which means t h a t 
the l e s s p r o l i f i c observers made a s l i g h t l y l a r g e r c o n t r i b u t i o n than u s u a l 
i n the 12 months. 

PUBLICATIONS• During 1982 a Newsletter—"CHANGING TRENDS"—was added t c the 
p u b l i c a t i o n s of the S e c t i o n . Three i s s u e s appeared and the fourth i s ready to 
be d i s t r i b u t e d with Monthly C i r c u l a r M82/12. The Newsletter i s d i s t r i b u t e d 
to a c t i v e v i s u a l observers only as the c o s t s of p r i n t i n g and d i s t r i b u t i o n 
are c a r r i e d e n t i r e l y by myself. For t h a t reason only one copy i s sent 
to each group, or S o c i e t y , i n which there are a c t i v e o b s e r v e r s . I t i s l e f t 
to the l o c a l s o c i e t i e s to make i t a v a i l a b l e to t h e i r members. I t i s 
proving very popular and appears to be a c h i e v e i n g i t s aim of binding 
observers c l o s e r together. 



66 

TABLE OF OBSERVERS OBSERVATIONS. 

OBSERVER OBS.- STARS OBSERVER OBS STAI 

ADCOCK, B. 8 2 KILBEY, P. 162 26 
BALDWIN, A. 91 20 L E S L I E , A. 366 13 
BARRETT, A. 16 10 LOADER, B. 97 31 
BEGG, D. 90 10 LUMLEY, E. 163 31 
BLANE, D. 65* 14 MARINO, B. 3666 119 
BOURKE, P. 4 2 MARTIN, D. 15 5 
BROWN, N. 440 51 MAZUR, F. 34 2 
BRYANT, K. 29 7 MENZIES, B. 1238 44 
COULING, G. 305 15 MOREL, M. 2 2 
CRAGG, T. 1417* 473 McNAMARA, G 150 28 
CRISP, R. 55 15 0'KANE, J . 135 24 
CURNICK, C. 167 34 ORCHISTON, W. 336 64 
DIETERS, S. 396 44 OVERBEEK, D. 6105* 278 
DODSON, A. 364 75 PAGANO, L. 19 6 
DREDGE, A. 68 18 PARK, J . 204 15 
EMMERSON, R. 21 7 PEARCE, A. 23 14 
FISHER, D. 1070 89 PROSSER, G. 23* 23 
FLEET, R. 424* 46 ROWE, G. 262 48 
GILLER, R. 127 47 ST. GEORGE, L. 199 7 
GOLTZ, W. 243 106 SAUNDERS, S. 429 47 
HARRIES-HARRIS ,E 861 58 SHINKFIELD, R. 75 21 
HAYWARD, G. 1 1 STEPHANOPOULOS, G. 540 95 
HENNESSEY, D. 215 27 TAYLOR, N. 1510 121 
HERDMAN, G. 442 47 THOMAS, R. 170* 118 
HERS, J . 553* 21 THOMPSON, R. 37 25 
HIGGS, N. 301 33 TRAYNOR, F. 27 10 
HIGGS, S. 41 12 TREGASKIS, B. 598 210 
HOVELL, S. 2183 275 TURLE, L. 390 8 
HULL, 0. 1894 163 VENIMORE, C. 611 56 
JONES, A. 5632 108 VINCENT, J . 108* 16 
KINNUNEN, J 169 8 WILLIAMS, P. 1711 135 
KENT, K. 16 8 ZENOS, S. 1 1 

* — R e s u l t s a l s o communicated to A.A.V.S.O. 

TOTAL OBSERVATIONS 37,114 

The Monthly C i r c u l a r s have been d i s t r i b u t e d each month. P u b l i c a t i o n s 
No. 9 <C81) was a l s o d i s t r i b u t e d , and No.10 i s almost completed. I t w i l l 
r e q u i r e a f u r t h e r s i x weeks to complete the proof reading. I t i s planned 
to i s s u e a t l e a s t one more i s s u e of the P u b l i c a t i o n s i n 1983. 

Under a p e r s o n a l grant to the w r i t e r two i s s u e s of CHARTS FOR SOUTHERN 
VARIABLES have appeared, Nos. 14 and 15. The s u b s c r i p t i o n s to these c h a r t s 
enables the o r i g i n a l grant to be maintained f or the production of fu t u r e 
i s s u e s . 

The f o u r t h , and new, e d i t i o n of "THE OBSERVATION OF VARIABLE STARS" was 
completed and sen t to the p r i n t e r p r i o r to the Christmas h o l i d a y s . I t w i l l 
be a v a i l a b l e soon a f t e r the p r i n t e r resumes work a f t e r the h o l i d a y break. 

R e p r i n t s of "AN ATLAS OF SOUTHERN & EQUATORIAL DWARF NOVAE" byN. Vogt and 
F.M. Bateson pu b l i s h e d i n Astron. Astrophys. Suppl. S e r . £8, was d i s t r i b u t e d 
mainly to p r o f e s s i o n a l s r e q u e s t i n g c o p i e s . 
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FINANCES. A few y e a r s ago ASTRONOMICAL RESEARCH LTD took over the f i n a n c e s 
of the S e c t i o n . T h i s has proved to be a very wise move s i n c e i t has f r e e d 
the D i r e c t o r from much of the r o u t i n e book-keeping by having a P u b l i c 
Accountant to do t h i s . Although t h e r e i s not y e t s u f f i c i e n t r e s e r v e s 
to permit the employment of p a i d a s s i s t a n c e i t has been p o s s i b l e to so arrange 
matters t h a t P u b l i c a t i o n s w i l l now be more frequent without any i n c r e a s e i n 
s u b s c r i p t i o n s . At the same time i t has become e a s i e r to secure grants and 
other a s s i s t a n c e both from the D i r e c t o r p e r s o n a l l y and from elsewhere. 
The main aim here i s to b u i l d up the f i n a n c i a l p o s i t i o n f o r the future 
a f t e r the w r i t e r has passed on. 

ACKNOWLEDGEMENTS. As I have commented on some many o c c a s i o n s without 
observers there would be no S e c t i o n . I t i s t h e i r a c c u r a t e and c o n s i s t e n t 
o b servations t h a t alone make the S e c t i o n a v a l u a b l e source of data on 
southern v a r i a b l e s . My a p p r e c i a t i o n goes to each and every observer, be 
the c o n t r i b u t i o n l a r g e or s m a l l . The work of the o v s e r v e r s has been 
g r e a t l y enhanced by the c a r e f u l checking of records by the Leaders of the 
v a r i o u s groups and S o c i e t i e s . To each and everyone of these good people I 
extend my thanks f o r t h e i r a s s i s t a n c e and cooperation. 

My s i n c e r e thanks are a l s o due to our Recorder, Gordon Smith, f o r h i s 
e x c e l l e n t work i n maintaining so w e l l the o b s e r v a t i o n a l r e c o r d s . 

Mati Morel has provided e x c e l l e n t c h a r t s and I deeply a p p r e c i a t e a l l t h a t he 
has done to f u r t h e r the o b j e c t i v e s of the S e c t i o n and to maintain such a 
high standard i n h i s work. 

Alan Gilmore has a t a l l times been w i l l i n g to secure photos f o r our use 
and h i s cooperation and t h a t of Pam K i l m a r t i n i n measuring p o s i t i o n s i s 
very much a p p r e c i a t e d . 

Many p r o f e s s i o n a l s have maintained t h e i r i n t e r e s t i n our work and have 
always been ready to o f f e r advice and a s s i s t a n c e . My s i n c e r e thanks are 
due to them a l l . 

During the year the S e c t i o n l o s t one of i t s o l d e s t supporters when Dan O'Connell 
passed away. Despite h i s eminence i n p r o f e s s i o n a l astronomy he was the 
person l a r g e l y respons i b l e , w i t h Harlow Shapley, f o r encouragement and advice 
i n the e a r l y days of the S e c t i o n . That i n t e r e s t i s shown by h i s p r e f a c e to 
Memoir No. 1 and h i s k i n d l y advice throughout the ensuing y e a r s . A deep 
f r i e n d s h i p developed between us and the Rev. D. O'Connell w i l l be s a d l y 
missed. 

F i n a l l y I wish to thank a l l s u b s c r i b e r s who have supported our e f f o r t s i n 
a most p r a c t i c a l way. 

The S e c t i o n can look forward to another most productive year due to the 
support not only of i t s members but a l s o by so many who have provided 
a s s i s t a n c e i n so many ways. 

1982 December 31 Frank M. Bateson 
DIRECTOR 




