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1. 

RESULTS FROM ANOTHER FIFTEEN YEARS MONITORING OF Z CHAMAELEONTIS 

Frank M. Bateson 
D i r e c t o r , VSS,,RASNZ. 
P.O.Box 3093, Greerton 
Tauranga, New Zealand. 

SUMMARY: Seventy-seven outbursts of Z Cha were recorded between 
1977 and 1991. D e t a i l s are tabulated and the l i g h t curve 
reproduced. The main f e a t u r e s f o r normal and super-

maxima are given. The mean c y c l e f o r normal maxima 
i s 51,3 days and 217.6 days f o r supermaxima The l a t t e r 
have a mean maximum v i s u a l magnitude of 12.1 and a mean 
duration of 9.8 days compared to 12.6 and 0.92 days 
f o r normal maxima. 

1. INTRODUCTION. 

Z Cha has now been monitored by members of the V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z., 
f o r 38 y e a r s . R e s u l t s f o r 1954-1976 were summarised by Bateson ( 1 ) . These are now 
continued f o r 1977-1991. 

2. OBSERVATIONS 

A l l observations were made v i s u a l l y by members of the V a r i a b l e S t a r S e c t i o n using the 
same sequence of comparison s t a r s as given i n the previous paper.Coverage has been 
e x c e l l e n t w i t h the r e s u l t t h a t there are few gaps i n the r e c o r d s , none longer 
than 5 days. A summary of the s a l i e n t f e a t u r e s of super maxima' are given i n Table 1 
amd f o r normal maxima i n Table 2. Table 3 l i s t s the supermaxima observed,whilst 
a l l observed maxima are l i s t e d i n Table 4. 

The l i g h t curve i s shown i n F i g s . 1 to 7 w i t h enlarged l i g h t curves f o r portions of 
superoutbursts Nos. 147 and 162 are shown i n F i s . 8 and 9. 

I have used the o r i g i n a l r e c o r d s , g i v i n g due weight to the sky conditions and degree 
of r e l i a b i l i t y given to each observation by observers. The degree of o b s e r v a t i o n a l 
experience was a l s o taken i n t o account. 

3. DISCUSSION 

Z Cha i s a f a s c i n a t i n g member of the SU UMa sub-class of dwarf novae, having both 
normal and supermaxima. The o r i e n t a t i o n of t h i s system enables e c l i p s e s to be 
observed. The s t a r t h e r e f o r e a t t r a c t s considerable p r o f e s s i o n a l i n t e r e s t w i t h the 
r e s u l t t h a t the V.S.S. has taken p a r t i n many cooperative programmes f o r which 
i t has supplied a l e r t n o t i c e s and r e s u l t a n t v i s u a l l i g h t c u rves. These f a c t s 
account f o r the v e r y c l o s e a t t e n t i o n given by observers to Z Cha. 

(a) SUPEROUTBURSTS 

Since observations commenced i n 1954 there have been 13 consecutive i n t e r v a l s of 
1,000 days. The 51 supermaxima observed give a mean of four i n every one 
thousand days. However, during the f i r s t 5,000 days only 16 supermaxima were 
observed and I conclude t h a t some passed unobserved. The b e t t e r coverage i n the 
f o l l o w i n g 8,000 days included 35 superoutbursts and probably none were missed. 
I t appears t h a t i n any i n t e r v a l of 1,000 days four or f i v e supermaxima w i l l 
occur. 

Table 3 l i s t s the 25 supermaxima observed between 1 January, 1977 and 31 J u l y , 1991. 



The dates of maxima and t h e i r magnitudes are f o r the top of the i n i t i a l r i s e , 
which can be determined a c c u r a t e l y . I n some o u t b u r s t s , but not a l l , Z Cha v a r i e d 
s l i g h t y around a few tenths of a magnitude b r i g h t e r than shown i n column 4 of 
Table 3. The widtn i n column 5 i s defined as the time the v a r i a b l e spent, 
i n days, between magnitude 13.0 on the r i s e and f a l l as used i n the e a r l i e r 
paper. 

Columns 6 and 7 give r e s p e c t i v e l y the i n t e r v a l s , i n days, from the normal maximum 
preceding and f o l l o w i n g each supermaximum. The mean c y c l e f o r the supermaxima 
i n Table 3 i s 217.6 days, which i s shorter than the 286.5 days i n the e a r l i e r 
paper. That r e s u l t r e f l e c t s the b e t t e r coverage i n the more recent 
i n t e r v a l . For the same reason the i n t e r v a l s now found between supc_ .tuixuia 
and the normal maxima t h a t immediately preceding and f o l l o w i n g are s h o r t e r 
than p r e v i o u s l y found. 

The f o l l o w i n g t a b l e summarises the main f e a t u r e s of supermaxima. 

TABLE No. 1. 

Z Cha-SUMMARY OF SUPERMAXIMA. 

MEAN CYCLE 217.6 days (25) 
RANGE OF INTERVALS BETWEEN SUCCESSIVE SUPERMAXIMA; 160.4 - 265.7 days (25) 
MEAN VISUAL MAXIMUM MAGNITUDE 12.1 (25) 
RANGE IN MAXIMA MAGNITUDES 11.6 - 12.5 (25) 
MEAN WIDTH AT MAXIMUM 9.8 days (25) 
RANGE IN WIDTHS AT MAXIMA 5.5 - 14.4 days (25) 
NORMAL MAXIMA TO SUPERMAXIMA—MEAN 85.5 days (24) 

n " " " RANGE 46.4 to 238.0 days (24) 
SUPERMAXIMA TO NORMAL MAXIMA—MEAN 71.7 days (23) 

" —RANGE 41.0 to 163.4 days (23) 

(b) NORMAL MAXIMA 

Table 4 provides a complete l i s t of a l l observed outbursts. The number given 
to each outburst continuesthose l i s t e d i n the e a r l i e r paper. The i n t e r v a l s i n 
column 5 are those between ou t b u r s t s , i r r e s p e c t i v e of whether they are probably 
consecutive, or not. The l a s t column shows the number of p o s i t i v e estimates made 
during each maximum. These t o t a l s r e f l e c t how w e l l an outburst was observed and, 
e s p e c i a l l y f o r supermaxima, the monitoring of e c l i p s e s . 

Normal maxima have a mean maximum magnitude of 12.6 which means t h a t t h e i r 
mean width a t magnitude 13.0 i s extremely s h o r t , j u s t under one day. T h i s a l s o 
i m p l i e s t h a t i t i s h i g h l y probable t h a t some passed unobserved. Of the 52 
normal outbursts observed 27 appear to be consecutive. 

The main parameters of normal maxima are shown i n Table 2, i n which the f i g u r e s 
i n b r ackets i n d i c a t e the number of maxima used to determine each v a l u e . 

The mean c y c l e f o r the 27 normal considered to be consecutive i s 51.3 days which 
i s much shorter than the 82.40 days of the previous paper. T h i s r e s u l t i s 
a r e f l e c t i o n of the b e t t e r coverage i n the l a s t 15 y e a r s . The mean c y c l e f o r 
a l l maxima i n Table 4 t h a t are probably consecutive i s 55.1 days compared to 
93.35 days found i n the e a r l i e r paper. 



TABLE No. 2. 

Z Cha SUMMARY OF NORMAL MAXIMA. 

MAEN CYCLE 
RANGE OF INTERVALS OF CONSECUTIVE MAXIMA 
MEAN MAXIMUM VISUAL MAGNITUDE 
RANGE OF MAGNITUDES AT MAXIMA 
MEAN WIDTH AT MAXIMUM 
RANGE OF WIDTHS AT MAXIMA 

51.3 days (27) 
27.0 - 88.9 days (27) 
12.6 (51) 
11.9 - 13.2 (51) 
0.92 days (40) 
0.1 - 2.3 days (40) 

(c) ECLIPSES. 

R e s u l t s of v i s u a l timings of e c l i p s e s w i l l appear i n a separate paper. 

4. CONCLUSIONS 

Z Cha has a mean c y c l e of 55.1 days w i t h the mean reoccurence time f o r 
super outbursts being 217.6 days and f o r normal outbursts 51.3 days. A l l 
these c y c l e s are sh o r t e r than p r e v i o u s l y found due to very c l o s e monitoring 
i n the l a s t 15 y e a r s . Even then i t i s probable t h a t some normal maxima have 
gone unobserved owing to t h e i r v e r y s h o r t d u r a t i o n . Super maxima a r e , 
on average, h a l f a magnitude b r i g h t e r than normal maxima. 
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T A B L E 3 Z Cha - OBS ;RV :i) S U P E R om "BURSTS 

Outburst J . ] ) . Max I n t e r v a l Max width I n t . from I n t . to 
* i o • 2 4 d. 13.0 I - D Preceeding Max Following 

V d n d n d 
89 43,146.3 202 . 4 12.3 10.1 46 . 4 97.6 
92 566.8 220.5 11.6 5.8 61.9 85.1 
95 590.9 224.1 12.3 8.9 ^9.9 41.0 

100 833.9 243.0 12.0 11.6 53.9 49.0 
105 44,058.6 224.7 11.8 10.8 70.7 46.3 
109 285.0 226.4 11.8 10.9 61.0 4^.8 
112 486.9 201.9 12.3 10.6 65.2 125.1 
115 719.8 232.° 12 . 4 10.5 60.0 45.0 
117 908.9 189.1 12 . 4 6.9 144.1 63.0 
121 45,114.8 205.9 12.1 11.1 52.7 47.0 
124 311.9 197.1 12.1 12.9 46.8 43.9 
129 560.2 248.3 12.0 8.8 54.0 140.7 
131 825.9 265.7 11.6 9.2 125.0 42.8 
133 46,061.9 236.0 12.1 11.5 187.2 48.0 
137 244.6 182.7 12 . 4 9.9 61.7 4 4 . 1 
139 405.0 160 . 4 12.1 14 . 4 116. 5 77.3 
143 655.2 250.2 12.2 6.1? 70 . 4 43.8? 
147 885.9 230.7 12.0 12.0 238.0 '? 

148 47,123.9 238.0 11.7 8.4 65.1 
151 331.9 208.0 12.3 5-5? 71.0 95.2 
154 548.9 217.0 12.3 9.5? 62.9? 63.9 
156 744.6 195.7 12.5 10.5 131.8 163 . 4 
158 974.9 230.3 11.8 11.3 66.9 • 53.9 
161 48,171.9 197.0 12.5 9.5 78.1 120.0 
164 384.8 212.9 12.0 9.6 4 7 . 4 

T A B L E 4 Z Cha - OBS2RV: •;D OUT B U R S T S 

Type J.D. Max Mag I n t 15.0 I 13.0 1) v;idth Ro. 
V d d Obs. 

88 N 43,099.9 12.5 51.1 099.0 100.9 1.9 34 
89 146.3 12.3 46.4 145.7 155.8 10.1 55 
90 N 243.9 12.6 97.6 243.4 244.8 1.4 63 
91 N 504.9 12.7 61.0 304.0 305.3 1.3 4 
92 S 366.8 11.6 61.9 566.2 372.0 5.8 81 
93 " M 

I * 451.9 12.8 85.1 451.9 453.0 1.1 3 
94 N 511.0 15.2 59.1 - - - 1 
95 S 590.9 12.3 •79.9 589.9 598.8 3.9 66 
96 K 631.9 12.8 41.0 631.8 632.0 0.2 25 
97 R 665.8 12.5 33.9 665.5 666.1 0.6 7 
98 K 727.1 12.1 6 1 . 5 726.8 728.3 1.5 10 
99 N 780.0 12.8 52.9 779. 7 780.2? 0.5 4 

100 833-9 12.0 5 3.9 83 3.5 845.1 11.6 112 
101 R 882.9 12.4 49.0 882.8 883.0 0.2 8 
102 909.9 15.1 27.0 - - - 9 
103 R 943.? 12.8? 33.1? - - - 1 
104 I\ 987.9 12.6 44.9? 987.0 988.0 1.0 5 
105 44,058.6 11.8 70.7 058.0 068.8 10.8 68 
106 N 104.9 12.6 46. 3 104.9 105.0 0.1 2 
107 R 160.? 13.2? 5 r i . l ? - - - 1 

(Is J 

2) 

(3) 

C4) 
(5) 



TABLE 4 Continued Z Cha - OBSERVED OUTBURSTS 
5 

No. Type J.D. Max Mag I n t 15.0 I 15.0 D 
24 v d 

108 N 44,234.0 12.5 74.0? 233.9 236.0 
109 S 285.0 11.8 61.0 284.9 295.8 
110 N 332.8 12.8 47.8 332.7 333.6 
111 N 421.7? 11.9 88.9 421.? 422.8 1.8? 8 ( 6 ) 
112 S 486.9 12.3 65.2? 485-9 496.5 
113 N 612.0 12.1 125.1 611.6 612.7 
114 N 659.8 12.5 47.8 659.4 661.7 
115 S 719.8 12.4 60.0 719.6 730.1 
116 N 764.8 12.7 45.0 764.6 764.9 
117 S 908.9 12.4 144.1 908.8 915-7 
118 N 971.9 12.6 63.0 971.6 972.0 
119 N 45,020.9 12.3 49.0 020.6 021.4 
120 N 062.1 12.6 41.2 061.9 062.9 
121 S 114.8 12.1 52.7 114.5 125.6 
122 N 161.8 12.5 47.0 161.5? 162.8? 
123 N 265.1 12.4 103.3 264.7 266.3 
124 S 3H.9 12.1 46.8 311. "3 524.4 
125 N 355.8 12.8 43.9 355-6 356.0 
126 N 406.3 12.8 50.5 406.2 407.1 
127 N 447.8 12.8 41.5 447.7 447.8 
128 N 506.2 12.3 58.4 505.9 508.0? 
129 S 560.2 12.0 54.0 559.8 568.6 
130 N 700.9 12.8 140.7 700.8 701.1 
131 S 825.9 11.6 125.0 825.0? 834.2 
132 N 874.7 13.0 48.8 
133 S 46,061.9 12.1 187.2 061.4 072.9 
134 N 109.9 12.8 48.0 109.9 110.9 
135 N 137.0 12.8 27.1 137.0 137.2 
156 N 182.9 12.6 45.9 182.9 183.3 
137 V> 244.6 12.4 61.7 243.9 253-8 
138 N 
139 S 
140 N 
141 N 
142 N 
143 S 
144 N 699.? 12.8? 43-8? - - - 2 (7) 
145 N 732.9 12.8 33-9? 732.8 733.1 0.3 5 ( 8 ) 
146 N 
147 S 
148 S 
149 N 
150 N 
151 S 
152 N 427.1 12.8? 95.2? - - - 1 ( 9 ) 
153 N 486.? 12.4? 58.9? ? 487.? - 2 (10) 
154 3 
155 N 
156 S 
157 N 
158 S 
159 N 
160 N 
161 S 
162 N 
165 N 
164 S 

dth No. 
d Obs 
2.1 15 

10.9 33 
0.9 6 
1.8? 8 

10.6 49 
1.1 7 
2.3 14 

10.5 62 
0.3 4 
6.9 20 
0.4 15 
0.8 8 
1.0 3 

11.1 41 
1.3? 2 
1.6 8 

12.9 65 
0.4 9 
0.9 6 
0.1 8 
2.1 17 
3.8 41 
0.3 9 
9.2 28 

- 9 
11.5 56 
1.0 7 
0.2 3 
0.4 15 
9.9 38 

46,288.7 12.4 44.1 288.7 239.4 0.7 2 
405.0 12.1 116.3 404.7 419.1 14.4 121 
482.3 12.8 77.5 482.3 482.7 0.4 11 
519.8 12.7 37.5 519.6 520.4 0.8 11 
584.8 12.1 65.0 583.9? 584.9 1.0? 3 
655-2 12.2 70.4 654.9? 661.0? 6.1? 33 
699.? 12.8? 43.8? - - - 2 
732.9 12.8 33.9? 732.8 733.1 0.3 5 
787.9 12.4 55.0 787.7 739.5 1.8 14 
885-9 12.0 98.0 885.9 897.9 12.0 312 

47,123.9 11.7 238.0 123.6 132.0 8.4 26 
189.0 12.6 65.1 188.6? 189.9 1.3? 10 
260.9 12.8 71.9 260.8 261.0 0.2 8 
331.9 12.3 71.0 331.5? 337.0? 5.5? 36 
427.1 12.8? 95.2? - - - 1 
486.? 12.4? 58.9? ? 487.? - 2 
548.9 X 2 • 5 62.9? 548.4? 557.9 9.5? 71 
612.8 12.3 63.9 612.7 613-5 0.6 35 
744.6 12.5 151.8 743.5 754.0 10.5 54 
908.0 12.0 163.4 907.5 909.3 1.8? 21 
974.9 11.8 66.9 974.3 985.6 11.3 338 

48,028.8 12.6 53.9 028.6 029.8 1.2 9 
093.8 12.5 65.0 093.5 094.4 0.9 4 
171.9 12.5 78.1 171.8 181.3 9.5 85 

• 291.9 12.4 120.0 291.5 292.2 0.7 60 
337.4 12.5 45.5 337.1 338.8 1.7 10 
384.8 12.0 47.4 384.3 393.9 9.6 277 



NOTES TO TABLE 4. 

(1) Outburst 93. Depends on three observat i o n s , a l l by the same observer, made 
under v e r y poor sky cond i t i o n s . 

(2) Outburst 94. Negative observations show outburst f a i n t and s h o r t . 

(3) Outburst 103. Depends on a s i n g l e estimate made i n moonlight. 

(4) Outburst 106. An extremely short maxima. Recorded by two observers who were 
hundreds of ki l o m e t e r s apart. 

(5) Outburst 107. Gap 3 days before and 2 days a f t e r J.D. 2,444,160. Despite 
only a s i n g l e p o s i t i v e observation i t seems l i k e l y t h a t a normal outburst 
occurred around t h i s date. 

(6) Outburst 111. Gap 3 days before J.D. 2,444,421. Maximum may have been a day 
e a r l i e r than shown. 

(7) Outburst 144. Depends on two observations by d i f f e r e n t observers made i n 
moonlight, both c l a s s e d as 2 by observers. 

(8) Outburst 145. A l l observations made under c l a s s 3 (very poor) c o n d i t i o n s . 

(9) Outburst 152. Gap 2 days before J.D. 2,447,427. Depends on a s i n g l e 
p o s i t i v e estimate. 

(10) Outburst 153. Gaps 2 days before and a f t e r J.D. 2,447,486 making date 
of maximum u n c e r t a i n as there were only two p o s i t i v e e s t i m a t e s . 
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THE RECURRENT NOVA, T PYXIDIS. 

F.M.Bateson,R,Mcintosh & D.Brunt 
V a r i a b l e S t a r Section,R.A.S.N.Z. 

P.O.Box 3093,GREERTON, 
TAURANGA, NEW ZEALAND 

SUMMARY: Att e n t i o n i s drawn to T Pyx, because i t may p o s s i b l y 
have another outburst i n the near f u t u r e . A l i g h t 
curve of the 1966 outburst i s reproduced and discussed. 
Suggestions are made concerning the observations 
needed a t the next outburst. 

1. INTRODUCTION 

T Pyx had outbursts i n 1890, 1902, 1920, 1944 and 1966. C. Payne-Gaposchkin (1) 
published a composite l i g h t curve f o r the outbursts of 1902, 1920 an 1944. 
M. Mayall (2) p u b l i s j e d l i g h t curve f o r the f i r s t four maxima and, a separate 
one f o r the 1966 outburst, The l a t t e r was from the combined observations from 
the V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. and the A.A.V.S.O. 

M. Kato (3) gives t h e o r e t i c a l p r e d i c t i o n s f o r the next o u t b u r s t , which she 
considers can be expected i n the very near f u t u r e . I t , t h e r e f o r e , appears d e s i r a b l e 
to r e p ort on the monitoring of T Pyx by the V.S.S.,using c h a r t s ( 4 ) . 

2. OBSERVATIONS 

The main observing season i s December through June. Each year few observations are 
made i n J u l y , September, October and November w i t h u s u a l l y none i n August. 
Observations of T Pyx by the V.S.S. commenced on March 19, 1955 and have continued 
ever s i n c e . P r i o r t o the 1966 outburst, 452 observations were made, a l l negative. 
During the 1966-67 maximum, 1,270 estimates were recorded (see next s e c t i o n ) . 
A f t e r t h a t outburst about 3,000 observations were made, almost a l l n egative, 

3. 1966 OUTBURST 

T h i s outburst was f i r s t detected by A. Jones a t magnitude 12.9 on December 7.64 U.T., 
1966 (Bateson ( 5 ) ) . Observations and a l a r g e - s c a l e l i g h t curve were published by 
Bateson ( 6 , 7 j . The r i s e from 12.9 to 9.2 was 1.85 days, followed by a slower i n c r e a s e 
fo magnitude 8.0 i n 2.09 days. Then there was a d i s t i n c t dip before a slow f l u c t a t i n g 
r i s e of 15 days t o a sharp maximum of 6.45 on J.D. 2,439,501.0. 

There were marked o s c i l l a t i o n s on the d e c l i n e , which f o r the f i r s t 100 days was a t 
the r a t e of about 0.03 magnitudes per day. T Pyx had then reached magnitude 10.0. 
The d e c l i n e r a t e then increased t o 0.1 magnitude per day f o r 20 days by when i t 
had faded t o 12.0. Then the d e c l i n e became v e r y gradual reaching magnitude 14.0 
on J.D. 2,439,918, a f t e r which observations have been negative apart from a very 
l i m i t e d number a t minimum of around 15th magnitude. 

The l i g h t curve i s shown i n F i g u r e 1 w i t h the upper curve being from i n d i v i d u a l 
observations and the lower from d a i l y means. The curve resembles those f o r slow novae. 

4. NEXT TIME ROUND 

I n 1966 the prompt a l e r t n o t i c e of the V.S.S. enabled p r o f e s s i o n a l s t o commence 
observations before maximum was reached, e,g, the photometric and p o l a r i m e t r i c 
measurements made by the Mt. Stromlo observers from S i d i n g Spring. Thus the 
f i r s t e s s e n t i a l f o r observers when the next outburst i s detected i s to s d v i s e 
Bateson a t once by c o l l e c t phone c a l l . 
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Despite the a t t e n t i o n t h a t w i l l be given by p r o f e s s i o n a l s to the next outburst 
of T Pyx, frequent estimates by v i s u a l observers w i l l be e s s e n t i a l . These should 
be a c c u r a t e l y timed and made using the sequence of comparison s t a r s ( 4 ) . Each 
night an observer should make estimates a t frequent i n t e r v a l s so t h a t the v a r i o u s 
o s c i l l i a t i o n s can be s t u d i e d . Often, as happened i n 1966, v i s u a l observations 
supplied the necessary information f o r those n i g h t s on which p r o f e s s i o n a l s 
were clouded out, or unable to observe f o r some other reason. 

The observations should be continued f o r as long as T Pyx i s v i s i b l e and 
not merely during the time i t i s c l o s e to maximum. Should the next outburst occur 
during those months when T Pyx i s badly placed every e f f o r t should be made to 
secure observations e a r l y i n the evening or j u s t p r i o r to dawn so t h a t a gap 
on the records i s avoided as f a r as i s p o s s i b l e . 
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Figure 1 . T Pyx. 1966 Outburst. Upper curve from i n d i v i d u a l o b s e r v a t i o n s { 

lower curve from d a l l y means. 
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VW HYDRI - RESULTS FROM ANOTHER 4000 DAYS OF MONITORING 
Frank M. Bateson, R. Mcintosh, & D. Brunt 
Variable Star Section, R. Astr. Soc. of N.Z. 
P.O. Box 3093, Greerton, TAURANGA, NEW ZEALAND. 

SUMMARY: A table of 147 maxima and a l i g h t curve of VW Hyi 
covering the i n t e r v a l J.D. 2,444,502 to 2,448,440. 
A mean cycle of 26.84 days was found with a super 
cycle of 184.0 days. The s a l i e n t parameters for 
both normal and supermaxima are tabulated. 

1. INTRODUCTION 
V'»V Hyi has frequent normal maxima and u s u a l l y two supermaxima each year. 
I n addition, many observers use apertures which enable them to observe 
the variable at minima. These fa c t o r s make VW Hyi the best observed 
southern dwarf nova. Bateson (1) discussed observations from 2,434,604 
to 2,442,600 and, Bateson & Mcintosh (2) those between 2,442,600 and 
2,444,502. The published v i s u a l observations have been used extensively 
i n professional papers and been subjected to detailed a n a l y s i s , e.g. 
Smak ( 3 ) . 

2. OBSERVATIONS 
Members of the Variable Star Section, R.A.S.N.Z., made 17,144 
observations during the i n t e r v a l 2,444,502 to 2,448,440 which are 
discussed i n the present paper. This brings the t o t a l observations of 
Til Hyi to 42,111. 
A l l observations were made v i s u a l l y using the sequence shown on chart 
350 (4). R.M. and D.B. have done a l l the computer processing and 
supplied the l i g h t curves. F.M.B. has been responsible for a l l 
reductions so that a l l r e s u l t s i n t h i s paper and the two previous ones 
have been done by the same person. 
A l i m i t e d number of observations were r e j e c t e d , mainly because i t was 
obvious that the observers concerned had recorded the wrong J u l i a n dates 
or because the estimate were obviously erroneous. 
I t i s apparent from the l i g h t curve that there have been no large gaps 
i n the records. I t i s probable that few, i f any, maxima have passed 
unobserved. This i s due to the f a c t that VV/ Hyi can be observed 
throughout the year. 
The observed outbursts are l i s t e d i n Table 3 ahd the l i g h t curve appears 
i n F i g . 1 - 5 . 
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3. SUPER OUTBURSTS 
A t o t a l of 21 super outbursts were recorded for which the main 
parameters are given i n Table 1. The mean super cycle was 184.0 days, 
but, as usual there was wide differences i n the length of ind i v i d u a l 
c y c l e s . Rises were very steep. Often, but not always, a normal 
maximum was superimposed on the r i s e to a super outbursts. Outburst 
435 was unusual i n having two normal maxima superimposed on i t . This 
appears to be the f i r s t time t h i s has been recorded. 

TABLE 1 
VV/ HYDRI - SUPER MAXIMA 

Super c y c l e , MEAN 184.0 Days (21) 
" " RANGE 142.7-234.2 Days 

Maximum v i s u a l magnitude - MEAN 8.69 (21) 
" " 11 - RANGE 8.3 - 9.0 

V/idth at 11.01-11.OD - MEAN 12.8 Days (21) 
" " " " - RANGE 10.5-14.0 Days 

Number of normal maxima between 
successive super maxima - MEAN 5*8 (21) 

" " " - RANGE 4 - 8 

4. NORMAL OUTBURSTS 
Table 2 gives the main features for those normal outbursts f o r which 
values could be accurately determined. 

TABLE 2 
VW HYDRI - NORMAL OUTBURSTS 

No. After Mean I n t Range Mean Range i n Mean Range in 
Super Max ^ I n t ̂  Max Mag Max Mag" Width Widths 
1st 27.8 (22) 18.4 - 366 9.6 (21) 9.0 -10.8 1?4 (19) 0.2 -2.1 
2nd 20.95(21) 8.7 - 320 9.58(21) 9.1 -10.2 1.59(20) 0.2 -2.6 
3rd 25.01(20) 6.1 - 366 9.40(20) 8.9 - 9.9 1.9 (18) 1.1 -2.3 
4th 30.68(20) 2 1 . 4 - 5 3 3 9.34(21) 8.8-10.2 2.16(19)0 . 9-2 . 9 
5th 31.98(17) 23.1 - 459 9.17(17) 8.9 - 9.7 2.14(15) 0.3 -2.9 
6th 24.80(12) 5.0 - 380 9.37(13) 8.9 -10.0 2.36(13) 1.5-2.8 
7th 20.30(17) 10.8 - 260 9.47( 7) 9.0 -10.5 1.97( 6) 1.2 -2.8 
8th 14.37( 3) 13.2 - 159 9-07( 3) 8.7 - 9.4 2.23( 3) 1.9 -2.5 
The mean cycle for normal outbursts that were consecutive was 26.16 days. 
There i s a tendency for these outbursts to be progressively bright up to, 
and including, the f i f t h one a f t e r a super maxima. They also tend, with 
the exception of the second to occur at s l i g h t l y longer i n t e r v a l s , but 
i f there are more than f i v e the mean i n t e r v a l s shorten. 
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5. MINIMA 

Magnitudes a t minima appear to v a r y continously between 12.4 and 14.1, w i t h an 
occasional estimate a t a s l i g h t l y f a i n t e r v a l u e . There i s some s c a t t e r i n the 
observations. However, when the observations from the most experienced observers are 
p l o t t e d alone, the v a r i a t i o n appears to be s m a l l e r — h a l f a magnitude— and to be i n 
harmony w i t h the o r b i t a l period. We draw no d e f i n i t e conclusion from t h i s because 
i t i s a l l too easy t o c r e d i t v i s u a l observations w i t h a g r e a t e r accuracy than i s 
warranted, 

There i s a d e f i n i t e tendency f o r the minimum magnitude to decrease j u s t p r i o r to the 
onset of the r i s e to most outbursts. 

6. DISCUSSION 

Ri s e s to a l l outbursts are u s u a l l y v e r y steep and occur i n 10 hours or l e s s . 
O c c a s i o n a l l y , as noted i n some of the remarks to Table 3, the r i s e time i s 22 hours. 
The steepness of most r i s e s means t h a t there are o f t e n few observations on the r i s e , 
whereas most f a l l s are w e l l observed. F a l l s from normal outbursts are steep 
but g e n e r a l l y not q u i t e as steep as the r i s e s . Super outbursts tend to f a l l l e s s 
s t e e p l y and, of course, the v a r i a b l e then spends s e v e r a l days c l o s e to maximum. 

Widths of outbursts are defined as the time VW Hyi spends between magnitude 11.o 
on the r i s e and f a l l . Super maxima had a mean width of 12.8 days w i t h the widths 
of i n d i v i d u a l super maxima ranging from 10.5 to 14.0 days. 

There i s a tendency f o r normal outbursts t o have p r o g r e s s i v e l y wider widths from 
the f i r s t t o s i x t h normal outburst f o l l o w i n g a super maxima. 

There i s l i t t l e d i f f e r e n c e i n the v a r i o u s mean c y c l e s from those i n previous papers, 
w i t h the exception t h a t the super c y c l e i s m a r g i n a l l y longer. 

7. CONCLUSIONS 

We conclude t h a t there has been no change i n the behaviour of VW Hyi when compared 
t o the r e s u l t s given i n the previous papers. 

We wish to s t r e s s to a l l observers t h a t they time t h e i r observations a c c u r a t e l y and 
take care t o record the c o r r e c t J u l i a n Dates, which should be given to four decimals 
of a day. A t t e n t i o n t o t h i s request w i l l ensure t h a t observations do not have t o be 
r e j e c t e d because of i n c o r r e c t J.Ds. 
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20. 

VW HYDRI - OBSEi 
TABLE 
IVED MAXIMA 

No, J.D. Max Max Int 11.0 I 11.0 D Width No. 
M s v ~ 1 d 55s 

365 N 44,509.9 9.7 25.1 509.3 510.9 1.1 14 
366 N 529.3 10.2 19.9 529.8 530.0 0.2 10 
367 N 559.2 9.0 29.4 558.8 560.7 1.9 22 
368 N 604.9 9.0 45-7 604.3 607.2 2.9 45 
369 3 641.9 8.6 37.0 640.5 654.4 13.9 90 
370 N 668.0 9.4 26.1 667.8 669.2 1.4 18 
371 N 695.8 9.3 27.8 695.7 697.3 1.6 42 
372 N 717.3 9.6 21,5 716.9 718.9 2.0 28 
373 N 741.3 9.5 24.0 740.8 742.0? 1.2? 5 374 N 77^.8 9.7 33.5 774.6 777.0 2.4 15 

375 S 808.8 8.9 34.0 807.0 819.7 12.7 43 376 N 827.2 11.8? 18.4 — — 4 
377 N 835.9 10.0 8.7 835.7 836.8 1.1 9 378 N 856.6 9.1 20.7 856.2 858.0 1.8 12 
379 H 878.0 9.3 21.4 877.6 879.3 1.7 24 
380 N 902.9 9.0 24.9 902.6 904.4 1.8 17 
381 N 934.9 9.1 32.0 934.0 936.5 2.5 39 382 N 960.9 9.0 26.0 960.0 962.8 2.8 21 
383 N 974.1 9.4 13.2 974.0 975.9 1.9 31 384 S 993.9 8.9 19.3 991.2 005.2 14.0 160 
385 N 45,021.2 9.5 27.5 020.6 022.3 1.7 23 386 N 038.0 9-9 16.2 037.8 039.7 1.9 16 
387 N 061.9 9.8 23.9 061.7 063.6 1.9 7 388 N 091.9 9.9 30.0 091.7 094.0 2.3 18 
389 N 129.4 9.2 37.5 128.6 131.2 2.6 14 
390 N 143.8 9.9 14.4 143.5 145.0 1.5 11 
391 N 154.6 9.0 10.8 153.7 155.6 1.9 10 
392 N 168.6 9.1 14.0 167.7 170.2 2.5 17 393 S 171.9 8.4 3.3 171.0 182.5 11.5 52 
394 N 195.6 9.0 23.7 195.1 196.9 1.8 13 

395 N 212.6 9.3 17.0 211.6 213.2 1.6 13 396 N 236.1 9.3 23.5 235.8 237.9 2.1 18 
397 N 269.8 9.0 33.7 269.1 271.5 2.4 23 398 S 314.6 9.0 44.8 314.2 327.9 13.7 113 399 N 3^2.9 9.8 28.3 342.0 343.9 1.9 46 
400 N 362.9 9.7 20.0 362.5 364.2 1.7 40 
401 N 387.9 9.3 25.0 387.3 389.3 2.0 30 
402 N 419.9 9.5 32.0 419.6 422.0 2.4 12 
403 N 456.9 9.4 37.0 456.1 459.0 2.9 23 404 N 473.9 10.0 17.0 473.5 476.2 2.7 18 
405 N 490.2 9.9 16.3 489.9? 490.9 1.0? 4 
406 S 492.8 8.3 2.6 490.9 502.8 11.9 50 
407 N 516.8 9.9 24.0 516.4 517.5 1.1 9 408 N 539.1 9.3 22.3 538.8 540.7 1.9 10 
409 N 562.2 9.4 23.1 562.0 563.8 1.8 23 410 N 591.9 9.0 29.7 591.4 593.9 2 • 5 15 411 N 626.9 9.1 35.0 626.7 627.0 0.3 7 412 N 631.9 9.0 5.0 631.6 634.1 2.5 23 413 S 651.2 9.0 19.3 650.9 664.3 13.4 206 
414 N 678.1 10.0 26.9 676.9 673.4 1.5 14 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 



TABLE 5 Continued 
21. 

VW HYDRI - OBSERVED MAXIMA 

Ho. Type J.D. Max Max Int 11.0 I 11.0 D Width No. Type 
24 T * " d OTs 

415 N 45,702.9 9.2 24.8 702.4 705.0 2.6 43 
416 N 737.0 9.4 34.1 736.9 739.0 2.1 23 
417 N 775.2 9.0 38.2 774.7 777.3 2.6 21 
418 N 804.1 8.9 28.9 803.1 805.5 2.4 11 
419 S 807.8 8.9 3.7 806.3 817.9 11.6 82 
420 N 834.6 9.1 26.8 834.5 835.4 0.9 4 
421 N 854.1 9.6 19.5 853.6 855.3 1.7 17 
422 N 872.1 9.5 18.0 871.9? 873.8 1.9? 12 
423 N 898.8 9.7 26.7 897.6 899.7 2.1 15 
424 N 922.6 9.2 23.8 922.4 924.6 2.2 4 
425 N 949.0 9.8 26.4 948.8 951.2 2.4 9 
426 N 964.9 9.6 15.9 964.7 966.5 1.8 27 
427 N 980.8 8.7 15.9 980.2 982.5 2.3 48 
428 S 998.2 8.9 17.4 996.1 009.3 13.2 258 
429 N 46,025.2 9.2 27.0 024.9 026.9 2.0 24 
430 N 046.9 9.6 21.7 046.7 048.1 1.4 24 
431 N 063.0 9.6 16.1 063.0 065.2 2.2 30 
432 N 084.9 9.7 21.9 084.5 086.0 1.5 30 
433 N 108.0 9.4 23.1 107.9 110.2 2.3 29 
434 N 140.3 9.4 32.3 140.0 142.8 2.8 33 
435 S 168.8 8.7 28.5 167.3 179.2 11.9 109 
436 N 191.9 9.7 23.1 191.6 193.2 1.6 17 
437 N 208.6 9.5 16.7 208.2 209.7 1.5 16 
438 N 228.6 9.6 20.0 228.4 230.0 1.6 8 
439 N 254.7 9.6 26.1 254.5 256.7 2.2 16 
440 N 280.6 9.4 25.9 282.1 14 
441 N 316.6 9.6 36.0 316.5 319.0 2I5 22 
442 S 368.8 8.3 52.2 368.2 381.4 13.2 106 
443 N 400.0 9.4 31.2 401.3 7 6 
444 N 414.2 10.2 14.2 413.9 415.2 6 
445 N 435.0 9.7 20.8 434.8 435.9 1.1 13 
446 N 457.9 9.8 22.9 457.7 459.9 2.2 26 
447 N 487.3 9.2 29.4 486.7 489.3 2.6 12 
448 N 517.2 9.4 29.9 516.8 519.0 2.2 19 
449 S 556.8 8.6 39.6 555.6 568.6 13.0 71 
450 K 585.9 9.9 29.1 585.7 586.6 0.9 14 
451 N 610.1 9.6 24.2 609.8 611.3 1.5 8 
452 N 636.6? 9.0? 26.5? • ? 611.3 - ? 9 
453 N 668.2 9.0 31.6? 668.1 669.9 1 , 8 11 
454 N 695.8 9.2 27.6 695.7 697.3 1.6 18 

455 N 719.1 9.1 23.3 719.0 721.1 2.1 7 
456 N 736.9 9.3 17.8 736.7 738.7 2.0 28 
457 S 770.9 8.7 34.0 769.8 782.8 13.0 84 
458 N 800.4 9.7 29.5 800.2 801.3 1.1 8 
459 N 821.9 9.6 21.5 821.0 822.9 1.9 21 
460 N 849.9 9.2 28.0 849.7 851.8 2.1 31 461 N 881.8 8.9 31.9 881.1 883.3 2.2 37 
462 N 923.2 9.0 41.4 922.6 925.0 2.4 26 
463 N 942.6 9.4 19.4 942.3 944.6 2.3 17 
464 S 946.6 8.7 4.0 945.7 956.2 10.5 63 

(9) 

(11) 

(12) 
(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

19) 
20) 

(21) 



22. TABLE 3 Continued 
VW HYDRI - OBSERVED MAXIMA 

No. Type j . : D. Max Max Int 11.0 I 11.0 D Width Type 
24 Magv d d 

465 N 46 ,975.2 9.6 28.6 974.9 976.3 1.4 
466 N 997.2 9.3 22.0 996.7 998.6 1.9 
467 N 47 ,012.0? 8.5? 14.8? — _ 
468 N 038.8 9.2 26.8? 038.6 041.0 2.4 
469 N 082.0 9.0 43.2 081.6 083.7 2.1 
470 S 120.0 8.7 38.0 117.8 130.6 12.8 
471 N 146.0 9.6 26.0 146.0 146.8 0.8 
472 N 160.9 9.9 14.9 160.6 162.2 1.6 
473 N 179.0 9.9 18.1 178.7 180.2 1.5 474 N 210.9 9.1 31.9 210.2 212.5 2.3 

475 N 256.8 9.0 45.9 256.7 258.8 2.1 
476 S 309.2 8.7 52.4 308.1 320.3 12.2 
477 N 345.8 10.4 36.6 344.5 346.5 2.0 
478 N 363.2 9.5 22.4 367.7 369.4 1.7 
479 N 394.6 9.0 26.4 394.3 396.6 2.3 480 N 423.9 9.4 29.3 423.2 425.3 2.1 
481 N 460.8 9.0 36.9 460.1 462.6 2.5 482 S 503.3 8.8 42.5 502.7 516.0 13-3 
483 N 534.9 10.8 31.6 534.8 535.0 0.2 
484 N 557.9 9.5 23.0 557.3 559.0 1.7 
485 N 582.8 9.2 24.9 582.6 584.2 1.6 486 N 609.9 10.2 27.1 609.6 610.5 0.9 
487 N 639.8 9.4 29.9 639.5? 641.9 2.4? 
488 N 677.8 8.9 38.0 677.1 679.3 2.2 
489 S 719.3 8.4 41.5 718.2 731.4 13.2 
490 N 749.9 9.8 30.6 749.7 751.2 1.5 491 N 781.9 9.1 32.0 781.6 783.3? 1.7? 492 N 813.6 9.4 31.7 815.3? 814.7? 1.4? 
493 N 866.9 8.8 53.3 866.1 868.7 2.6 
494 N 888.9 9.0 22.0 888.1 890.3 2.2 

495 S 932.8 8.8 43.9 931.5 945.2 13.7 
496 N 963.1 9.8 30.3 962.8 964.9 2.1 
497 N 993.2 9.4 30.1 992.9? 994.5 1.6? 
498 N 48,029.8 8.9 36.6 029.1 031.4 2.3 
499 N 067.0 9.0 37.2 066.7 069.2 2.5 
500 S 114.6 8.5 47.6 113.5 126.5 13.0 
501 N 146.2 9.4 31.6 145.6? 147.4 1.8? 
502 N 167.8 9.2 21.6 167.0 168.4 1.4 
503 N 199.9 9.4 32.1 199.1 201.3 2.2 
504 N 229.0 9.4 29.1 227.5? 229.9 2.4? 

305 N 270.0 8.9 41.0 269.7 271.6 1.9 
506 N 294.0 9.0 24.0 293.3 295.9 2.6 
507 N 306.0 10.5 12.0 306.0 307.2 1.2 
508 S 348.8 8.7 42.8 347.7 361.1 13.4 
509 N 379.2 9.8 30.4 378.8 380.3 1.5 
510 N 399.6 9.6 20.4 399.3 401.2 1.9 
511 N 426.0 9.7 26.4 424.8 426.8 2.0 

No. 
Obs Remarks 
14 
10 
1 (22) 

10 
11 
7 9 
13 
19 
1 9 

3 2 ( 2 3 ) 

20 
48 (24) 

7 ( 2 5 ) 
10 
12 
11 (26) 
2 1 ( 2 7 ) 
7 3 
9 (28) 

19 
28 
5 ( 2 9 ) 

3 6 
1 9 
56 
13 
9 
3 

2 1 (30) 
31 

154 
15 
8 

18 
1 5 40 
9 6 

3 5 8 
13 
39 ( 3 D 
32 

130 
21 
17 

5 



23. 

VW HYDRI- REMARKS TO TABLE 3. 

(1) One observer recorded maximum as 8.6 but t h i s considered too b r i g h t as i t was 
i n disagreement w i t h other observers. 

(2) Gap 3 days a f t e r 418, 
)3) Maximum i n d a y l i g h t and probably b r i g h t e r than shown. 
(4) Commenced as a normal maximum on 990.5 reaching 11.9 on 990.9 and fading t o (13.5 

pn 991,0. Then rose again f a s t . 

(5) Faded to 11.8 on 170.8. Then q u i c k l y rose t o super maximum NO.393. 

(6) Faded to 11.6 on 490.91. Then q u i c k l y rose t o super maximum No. 406. 

(7) Faded t o 13.3 on 630.0. Rose again from 630.97 to maximum No. 412. 
(8) F l u c t a t e d j u s t below 9.0 f o r 2 days and then brightened t o 8.6 - 9.0 f o r 4 days before 

slow d e c l i n e commenced. 

(9) Faded t o 11.3 on 806.2 & then commenced to r i s e again. 

(10)Gap of 1.3 days before 971.9 

(11) A f t e r r i s i n g faded t o 13.2 on 063.292 and then rose again t o 9.6 on 063.99. 
T h i s dip recorded by 3 observers. 

(12) Preceding t h i s outburst there was a p o s i t i v e observation of 10.4 on 118.9 which 
was r e j e c t e d as i t was made by an inexperienced observer. Others on the same 
date & time recorded (12.9 and (13.4 

(13) Appears t h a t two normal maxima were superimposed on t h i s super maximum. From 
165.9 t o 166.263 remained a t maximum. Then 9.6 on 166.80;10.0 on 166.85; 
11.3 on 166.858. Then rose t o 9.7 on 188.879, remaining a t t h a t magnitude t i l l 
167.211. Decreased t o 10.5 on on 167,252; 11.5 on 167.273. Then rose s t e a d i l y 
to 10.0 on 168.214. Next observation 8.7 on 168.80. V a r i e d s l i g h t l y around 
t h a t magnitude t i l l 171.926 a f t e r which i t d e c l i n e d s l o w l y . These changes a l l v e r y 
w e l l observed by 8 r e l i a b l e observers whose observations were i n e x c e l l e n t 
agreement. 

(14) Gap 3 days before 280. 

(15) Gap 3 days before 400. 

(16) Gap 2.3 days before 636. 

(17) F e l l to 10.6 on 737.99; then rose to 9.2 on 738.04; 9.6 on 738.377 before 
fading t o minimum. Observations confirmed by 3 observers. 

(18) D e f i n i t e l y a slower r i s e than u s u a l . 

(19) R i s e slower than u s u a l 
(20) R i s e slower than u s u a l . 
(21) Faded to 11.8 on 945.2 before r i s i n g t o super maximum No. 464. 
(22) 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 . Gap 1.1 days before 012. Doubtful outburst. 

Slower r i s e . 
(24) R i s e commenced on 307.1; 9,4 on 307.582 & probably brightened i n d a y l i g h t . 

F e l l t o 13.2 on 307.9444; then rose s h a r p l y , 
(25) (26) & ( 2 7 ) . A l l slower r i s e s than u s u a l . 
(28) May have been b r i g h t e r i n d a y l i g h t . 
(29) Probably b r i g h t e r than shown i n d a y l i g h t . 
(30) & (31) Both slower r i s e s than u s u a l . 
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WX HYDRI RESULTS FROM ANOTHER 164 OUTBURSTS. 

F.M. Bateson, R. Mcintosh & D. Brunt 
Variable Star Section, R.A.S.N.Z. 
P.O. Box 3093, Greerton, Tauranga, 

New Zealand. 

SUMMARY? A l i g h t curve and table of 164 outbursts of WX Hyi are 
presented for J.D. 2,446, 540 to 2,448,437. A mean 
super cycle of 198.09 days operated i n t h i s i n t e r v a l . 
Normal outbursts had a mean cycle of 11.25 days, and 
the mean cycle for a l l outbursts, irr e s p e c t i v e of type, 
was 11.92 days. 

1. INTRODUCTION 

The r e s u l t s from the v i s u a l monitoring of WX Hyi from J.D. 2,446,540 to 2,448,437 
continue tables i n previous papers (1,2). 

2. OBSERVATIONS 

A l i s t of the observed outbursts appears i n Table 3 and the l i g h t curve i s shown 
i n Figs. 1 and 2. I t i s presumed that a l l outbursts are consecutive as the coverage 
has been excellent and there are few gaps i n the records. This assumption may be 
incorrect as, because of the very short duation of normal outbursts a few may have 
passed unobserved. Doubtful i n t e r v a l s , marked by a question mark i n column 5 of table 3. 
have been excluded from the normal outbursts summarised i n Table 2. 

When there was disagreement on the estimated magnitude between dif f e r e n t observers 
use was made of t h e i r o r i g i n a l reports. Usually i t was found that the differences 
were apparently caused by adverse sky conditions and these doubtful estimates were 
rejected although some a-pear i n the l i g h t curve. 

A l l observations were made v i s u a l l y by members of the Variable Star Section, R.A.S.N.Z. 
using the same sequence and charts as i n previous papers. A l l reductions have been 
made by FMB to keep d e t a i l s consistent with e a r l i e r r e s u l t s . 

3. SUPER OUTBURSTS 

There were eight superoutbursts i n the i n t e r v a l reviewed. The supercycle from outburst 
No. 389 i n (2) i s 198.09 days compared to 187.91 days i n ( 2 ) . There was the usual wide 
spread i n the lngths of individual super c y s l e s . Details appear i n Table 1 below. 

TABLE 1. 
WX HYDRI—SUPER OUTBURSTS 

198.09 days (9) 
109.3 - 281.2 days 
11.43 (9) 
11.2 - 11.8 
11.88 days (8) 
8.8 - 17.0 Days 

Super cycle—Mean 
" " —RANGE 

Maximum Visual Magnitude—Mean 
" " " —Range 

width of Maximum at Magnitude 13.0—Mean 
" " " " —Range 
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4. NORMAL OUTBURSTS 

The mean cycle for 145 normal outbursts, which appear to be consecutive, i s 11.25 days. 
These are summarised i n Table 2 according to the order i n which they follow a super 
putburst. 

TABLE 2. 

WX HYDRI NORMAL OUTBURSTS 

MAXIMUM MAG. 
MAX 
AFTER 
SUPER 

MEAN RANGE INTERVAL 
MEAN RANGE 

WIDTH 
MEAN RANGE 

1st 12.94(9) 12.7-13.4 
d 

17.40(9) 12 d0-27?2 0 d77(4) o d i l d l 
2nd 12.71(9) 12.1-13.4 11.90(10) 5.9-19.3 0.77(6) 0.1 - 1.1 
3rd 12.73(10) 12.3-13.1 10.28(9) 5.0-18.4 0.86(7) 0.3 - 1.2 
4th 12,73(9) 12.4-13.1 10.47(9) 5.6-19.0 0.66(3) 0.1 - 1.1 
5th 12.72(10) 12.5-13.1 7.73(8) 0.6-16.0 0.96(5) 0.2 - 1.2 
6 12.62(10) 12.0-13.0 11.98(10) 7.1-18.0 1.03(7) 0.4 - 2.3 
7 12.53(9) 12.3-13.0 11.64(9) 7.0-25.1 1.03(6) 0.3 - 2.0 
8 12.67(9) 12.4-13.3 10.44(9) 5.1-22.6 1.06(7) 0.8 - 1.4 
9 12.52(8) 12.0-12.7 10.85(9) 10.0-23.5 1.32(6) 0.3 - 2.1 
10 12.57(7) 12.4-13.0 12.41(8) 5.4-27.6 1.56(5) 0.5 - 2.3 
11 12.50(8) 12.0-13.2 14.09(7) 6.4 -27.1 1.32(5) 0.3 - 3.2 
12 12.54(7) 12.1-13.0 12.85(6) 5.0 -19.0 0.80(4) 0.2 - 1.5 
13 12.33(7) 11.7-13.0 13.23(7) 7.0-20.4 1.18(6) 0.4 - 2.3 
14 12.35(6) 12.2-12.7 11.27(6) 7.6-19.9 1.25(6) 0.5 - 1.7 
15 12.52(5) 12,1-13.1 10.24(5) 7.3-12.7 1.37(4) 0.5 - 2.0 
16 12.05(4) 12.0-12.2 8.75(4) 4.1-11.0 1.4 (2) 1.4 
17 12.45(4) 12.2-13.0 8.90(3) 8.3- 9.7 1.75(2) 1.6 - 1.9 
18 12.43(3) 12.3-12.5 7.83(3) 4.9-10.0 0.9 (3) 0.2 - 1.5 
19 12.50(3) 12.3-12.7 8.57(3) 7.9- 9.4 1.13(3) 1.1 - 1.2 
20 12.73(3) 12.6-12.8 11.2 (3) 6.9-17.1 0.3 (3) 0.1 - 0.5 
21 12,4(2) 12.4 2.0 (2) 1.9 - 2.2 0.9 (2) 0.3 - 1.6 
22 12.5 (2) 12.2-12.8 8.6 (2) 8.0 - 9.3 1.0 (2) 0.5 - 1.5 
23 12.5 (2) 12.4-12.6 12.4 (2) 9.6-15.1 1.0 (2) 0.6 - 1.4 
24 12.35(2) 12.2 -12.5 9.2 (2) 7.9 -10.4 0.9 (2) 0.5 - 1.2 
25 12.0 (1) 9.6 (1) 1.0 (1) 
26 12.7 (1) 9.4 (1) 1.0 (1) 
27 12.5 (1) 8.0 (1) 1.2 (1) 
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5 DISCUSSION 

The mean cycle for a l l outbursts which appear to be consecutive, i r r e s p e c t i v e of 
type, i s 11.92 days. WX Hyi d i f f e r s from other southern SU UMa s t a r s i n having 
very frequent normal maxima. There appears to be a definte tendency for both the 
mean brightness and the duration of normal outbursts to progressively change from the 
f i r s t to nineteenth normal maxima i n each supercycle. As they grow brighter so t h e i r 
duration lengthens. After the nineteenth normal outburst the data i s based on a very 
small sample which i s i n s u f f i c i e n t to show whether these trends continue. 

The i n t e r v a l between successive normal maxima decreases from the f i r s t to n i t h 
outburst i n any super cycle. Then these i n t e r v a l s remain almost constant u n t i l 
the fifteenth outburst after which they become markedly shorter so that, when there 
are more than 15, the outbursts follow one another almost every nine days. 

The number of normal outbursts i n a supercycle varied from 7 to 27 with the number 
progressively increasing as the supercycle lengthened. The f a c t that t h i s increase 
in number was not smooth was possibly due to the small number of supercycles. There 
was l i t t l e v a r i a t i o n i n the mean maximum magnitude from one super outburst to the next 
but the longer the i n t e r v a l between successive super outbursts the shorter was the 
duration of the super outburst. 

Numerous detailed l i g h t curves of super outbursts were published i n (2). We did 
not consider i t necessary to publish such curves for the super outbursts covered i n 
t h i s paper because they show the sam features. 

6. CONCLUSIONS 

The number of normal outbursts i n any supercycle depends on the length of the l a t t e r . 
In general terms the longer the supercycle the greater i s the number of normal outbursts 
in i t . As the number of normal outbursts i n a supercycle increases there i s a 
tendency for them to increase i n mean brightness and duration but the i n t e r v a l s 
between them shortens to about nine days when there are more than 15 normal maxima. 

The s l i g h t l y longer supercycle i n t h i s paper compared to the previous r e s u l t i s 
probably due to the shorter time -tn*»\wm\ im t h s present paper. 
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TABLE 3 
WX HYDRI - OBSERVED OUTBURSTS 

Wo. Type J.D. Max Max I n t . Width No. Type 
24 d at 13.Od OTa 

391 N 46,551.2 12.3 14.0 1.0 5 
392 N 563.2 12.7 12.0 1.0 2 
393 N 582.2 13.6? 19.0 — 1 
394 N 588.1 12.5 5-9 1.2 6 
395 N 600.6 13.0 12.5 — 2 
396 N 610.1 12.8 9.5 0.6 5 
397 S 629.0 11.3 18.9 15.1 29 
398 N 656.2 13.1 27.2 — 3 
399 N 671.0 13.4 14.8 — 3 
400 N 678.0 12.7 7.0 1.2 11 

401 N 688.1? 12.7 10.1? •? 3 Gap 1.5 days a f t e r 688.1 
402 N 697.0 12.9 8.9? 0^8? 11 

Gap 1.5 days 
403 N 711.8 12.3 14.8 2.3 12 
404 N 720.9 12.5 9.1 9 2 
405 N 726.0 12.7 5.1 i l l 4 
406 S 738.3 11.8 12.3 17.0 44 F e l l to 13.9 on 741.0 to 

741.6 & then recovered 
to 11.8. 

407 N 756.9 12.7 18.6 1.1 12 
408 N 768.0 12.5 11.1 1.1 9 
409 N 777.0 12.8 9.0 0.5 5 
410 N 784.0 12.9 7.0 
411 N 792.9 12.6 8.9 1.0 12 
412 N 803.4 12.9 10.5 — 3 
413 N 811.1 13.0 7.7 — 10 
414 N 818.9 13.3 7.8 _ 11 
415 N 831.3 12.2 12.4 1.8 18 
416 N 858.9 12.4 27.6 2.0 11 
417 N 873.9 12.7 15.0 0.3 5 
418 S 902.2 11.5 28.3 10.3 
419 N 917.2 13.4 15.0 — 3 
420 N 929.2 12.1 12.0 1.1 4 
421 N 947.6 12.7 18.4 1.1 6 
422 N 959.2 12.7 11.6 — 1 
423 N 968.3? 12.7 9.1? - 1 
424 N 978.2 12.5 9.9 0.4 5 
425 N 47,000.6 11.9? 22.4 2.0 5 
426 N 023.2 12.7 22.6 1.1 7 
427 N 036.1 12.2 12.9 2.1 7 
428 N 054.9 12.4 18.8 2.3 17 
429 N 082.0 12.3 27.1 3.2 17 
430 N 094.9 12.5 12.9 1.5 7 

Gap 1.6 days before 959.2 
Gap 9 days a f t e r 968.3 
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WX HYDRI - OBSERVED OUTBURSTS 

No. Type J.D. Max Max I n t . Width No. Type 
24 d at 13.0 d <75s 

431 N 47,109.9 12.0 15.0 0.4 9 
432 S 128.9 11.2 19.0 11.2 38 
433 N 147.0 12.8 18.1 0.1 11 
434 N 157.2 12.6 10.2 0.3 7 
435 N 167.0 13.0 9.8 — 7 
436 N 182.3 12.4 15.3 1.1 21 
437 N 198.3 12.5 16.0 1.2 8 
438 N 207.9 12.3 9.6 1.0 8 
439 N 223.0 12.4 25.1 — 1 
440 N 234.8 12.7 11.8 0.9 10 
441 N 244.8 13.4 10.0 — 2 
442 N 250.2 12.7 5.4 0.3? 2 
443 N 268.2 12.3 18.0 1.7 7 444 N 282.2 12.9 14.0 — 2 
445 N 302.6 12.0 20.4 2.3 6 
446 N 322.5 12.2 19.9 1.5 3 
447 S 347.2 11.3 24.7 11.2 19 
448 N 363.2 12.7 16.0 0.8 5 449 N 382.5 13.0 19.3 — 2 
450 N 396.6 12.5 14.1 0.7 4 
451 N 409.6 12.5 13.0 0.8 3 452 N 418.9 12.8 9.3 1.2 6 
453 N 436.9 12.8 18.0 0.4 5 454 N 444.8 12.4 7.9 0.3 9 
455 N 4^4.0 12.5 9.2 — 1 
456 N 464.0 12.6 10.0 0.3 4 
457 N 472.5 12.5 8.5 1.4 10 
458 N 478.9 13.2 6.4 — 7 
459 N 483.9 12.7 5.0 0.2 4 
460 N 490.9 12.6 7.0 0.5 10 

461 N 501.0 12.2 10.1 1.6 9 462 N 508.3 13.1 7.3 — 7 
463 N 512.4 12.2 4.1 — 1 
464 N 522.1 13.0 9.7 — 8 
465 N 527.0 12.5 4.9 1.0 7 466 N 534.9 12.7 7.9 1.1 9 
467 N 552.0 12.6 17-1 0.5 9 468 N 559.9 12.4 7.9 1.6 11 
469 N 567.9 12.8 8.0 0.5 8 
470 N 583.0 12.4 15.1 0.6 7 
471 N 590.9 12.2 7.9 0.5 11 
472 8 595.9 11.6 5.0 10.4 29 
473 N 615.8 12.9 19.9 - 2 
474 N 622.8 13.1 7.0 - 3 
475 N 627.8 12.5 5.0 0.3 4 
476 N 636.2 12.7 8.4 •> 1 

Remarks 

Gaps l d before & 2 d after45't-. 

Gap 3.6 days after 636.2 ) 
during which only negative) 
obs of <11.5. ) 
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WX HYDRI - OBSERVED OUTBURSTS 

No. Type J.D. 
2 T T 

Max Max I n t . Width 
at 13.Od 

No. 
(5bs" 

477 N 47,642.2 12.6 6.0 _ 1 
478 N 656.2 12.8 14.0 0.4 2 
479 N 677.2? 12.3 21.0? 1.1 4 
480 N 686.4 12.7 9.2? 0.8 5 481 N 697.6 12.5 11.2 0.9? 2 
482 N 707.2 12.4 9.6 1.6 4 
483 N 721.5 12.0 14.3 1.7? 5 484 N 740.5 12.1 19.0 2.0? 2 
485 N 757.6 11.7 l ? . l 0.9 4 
486 N 769.9 12.5 12.3 1.7 9 

487 N 782.6 12.1 12.7 2.0 4 

488 0 788.9 11.7 6.3 11.0 31 
489 N 802.3 13.0 13.4 — 6 

490 N 815.6 12.7 13.3 1.0 5 491 N 826.9 12.3 11.3 1.2 9 492 N 833.8 13.1 6.9 — 2 
493 N 842.8 12.7 9.0 ? 2 
494 N 851.9 12.6 9.1 1.3 7 
495 N 861.0 12.3 9.1 0.9 10 
496 N 871.0 12.4 10.0 1.1 4 

497 N 884.0 12.6 13.0 1.1 11 
498 N 892.9 12.6 8.9 0.5 4 
499 N 902.4 12.6 9.5 0.9 5 
500 N 912.9 12.2 10.5 0.8 9 
501 N 921.0 12.5 8.1 1.5 9 
502 N 929.3 12.3 8.3 1.3 8 
503 N 937.9 12.5 8.6 1.2 11 
504 N 948.9 12.0 11.0 1.4 9 
505 N 957.2 12.2 8.3 1.9 4 
506 N 965.8 12.5 8.6 0.2 5 

507 N 974.2 12.5 8.4 X • X 12 
508 N 983.8? 12.8 9.6 — 2 
509 S 996.8 11.2 13.0 10.5? 13 

510 N 48,016.2 13.2 19.4 — 3 

511 N 027.6? 13.0? 11.4 1 
512 N 034.6 13.0 7.0? — 2 
513 N 040.2 12.9 5.6 — 2 
514 N 046.3 12.8 6.1 0.2 3 
515 N 060.6 12.0 14.3 1.4 4 
516 N 067.6 12.3 7.0 1.3 5 

Remarks 

Gap 2.5 days before 677.2 

Gap 2 days before 721.5 

Faded to <13.7 before r i s e ] 
to outburst 488. j 
Had f a l l e n to 14.3 a f t e r ) 
outburst 488, before r i s e ) 
of 489. ) 

bottom of r i s e missed. 
Width possibly greater 
than 10.5 days. 
Maximum probably i n 
daylight. 
Gap 3 a : before 027.6 
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WX HYDRI - OBSERVED OUTBURSTS 

35. 

No. Type J.D. Max Max I n t . Width No. Remarks Type 
24 H I v at 13.0 d 3bs 

517 N 48,078.6 12.5 11.0 1.4 6 
518 N 102.1 12.0 23.5 1.6 6 A 

519 N 114.6? 13.0? 12.5 — 2 Gap 2£ before 114.6 
520 N 122.4? 12.2 7.8? 1.3? 4 Gap 4 a before 122.4 
521 N 130.6 12.4 8.2? 0.7 4 

Gap 4 a before 122.4 
522 N 146.9 12.5 16.3 1.5 6 
523 N 156.3 12.2 9.4 0.9 9 
524 N 166.9 12.7 10.6 0.9 5 

. 525 N 175.8 12.0 8.9 1.4 14 
526 N 184.5 12.3 8.7 1.6 13 

- 527 N 194.5 12.3 10.0 1.5 7 528 N 203.9 12.3 9.4 1.2 13 
529 N 210.8 12.8 6.9 0.1 3 ; \Negative obs. of <13«7 
530 N 213.0 12.4 2.2 0.3 8 \ .separated these maxima. 
531 N 222.3 12.2 9.3 1.5 20 

.separated these maxima. 
532 N 231.9 12.6 9.6 1.4 12 
533 N 242.3 12.5 10.4 1.2 20 
534 N 251.9 12.0 9.6 1.0 14 
535 N 261.3 12.7 9.4 1.0 4 
536 N 269.3 12.5 8.0 1.2 13 

537 S 278.0 11.3 8.7 8.8 42 
538 N 290.0 12.7 12.0 1.1 14 
539 N 295.9 12.7 5.9 0.1 6 
540 N 301.8 13.1 5.9 — 7 
541 N 309.2 12.7 7.4 0.1 8 
542 N 315.8 13.1 6.6 2 
543 N 322.9 13.0 7.1 — 6 
eUl4 
3* 1 I1 

N 329.9 12.8 7.0 3 
545 N 337-2 12.5 7.3 i ! o 5 546 N 351.9 12.7 14.7 1.0 8 

547 N 359.9 13.0 8.0 — 2 
• 548 N 368.2 12.7 8.3 0.5 5 
549 N 383.9 13.0 15.7 — 2 
550 N 392.6 13.0 8.7 — 3 

• 551 N 400.2 12.7 7.6 0.5 3 
552 N 412.2 12.2 12.0 1.3 6 
553 N 423.2? 12.0 11.0? 2.1? 5 Gap 4 before 423.2 
554 N 432.3 12.3 9.1? ? 2 

Gap 4 before 423.2 



36. 

8 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 « 1 1 1 I 1 

10 

1 
t 

1 4 -

v a v / id*> v BW »> Ant v 
• a o B o fl „ „ 

k r M r a i ^ W v v W ^ . V^O V W V V WtOftV^ ' v - V->^ 

• u o a w v 
a ' 

. V . v , 

_______ w " v w v 

• , f )WW B B ' W ^ 
I 

_ w %BWV 
BV w l r * v v m 

a u a 

16 
2446888 

• i ' i i i i i i — I — i — i — i — i — i — i — i — i — i — — i — i — i — i — i — i — i — i — i — 

308 1888 1188 

8 - i 1 I r - i 1 r "T I I ] 1 I I I I I I 1 

10J 

12-, 

14 

V 1VW V-

• " O f ' 

•A 
I 

v a w * i * w ^ v v l v %v v * B * • 
•yv"*" _ — •• •-• •--

mv \. __ 

II 
V w v V 

r V W - V VBtHHW 
v 4 « * W •_/ ̂  TViQf-jtt M V v V W V '•<"•/ V W V V V V W «f/ W " 

j r y m w w w VBX w v w v _ w**f . w / v v w WJWMP w w w w v 

# V V B V 

a v v v \

16 
2447188 

j i i i i _J i i i i i _ j i i i i i i i i _ 

200 388 488 

8 i 1 — 1 1 r - i 1 1 1 1 1 1 1 1 1 1 r 

18 

121 

1 1 » r -

• , n D J f f v 

I ik ' r ° B T ^ " 1 1 * a S i 1 • ^ 
— J •'V v i l v v v v u ^ v y w VIM v w * « sm»w w v t v v * m l v i f i v ; w AMBJCL W *aa*tM l w ^ 

j D v B S IL fl • a VB v v w w 

1 4 H V • W W W W »V W V WAV* WV VW " V _ _ W V^- V l B V V W V «BV WfHr 

fl I B " B H B V • • \

1  »  (  T~ 

w w v cv w 

' V ^ w V v V % / w ^ f / w ^ " " w r v 

v w w 
WM ~ W 

16^ 
2447488 

_ i i i i i i i i ' - I I I I I L . -I 1 1 L . J ' • • 

508 688 788 

HYI 
FIGURE 1 

LIGHT CURVE FROM INDIVIDUAL OBSERVATIONS 
J.D. 2,446,880 - 2,447,700 



37. 

8 i 1 1 r — i 1 1 1 1 1 1 1 r 

18 4 

~ I ' I I I 1 1 1 1 1 I 1 1 1 r -

121 • • 0 j £ f I I v D n * 
irv 4 V . v v <h, „ # w . v> C i * » „ „ - • - • * a a . « • 

| J f V aBlUW W W . > w w V ' I V V W W * -WVV W W "w W V W W W V ~V V^ v a " VV W . 

1 * H » v • w a v v " w v » V V * ' . , 

• • • • " B v a a A a a a ' T » • * * m , M 

f a v» i a r 

• « • 

16 j — 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 — | — ' — " — i - — i — i — i — i — i i | i • • • • • • • 

2447788 888 988 1888 

P ~ a ' •» " » » W v w w • »»vv v w ' v*S«v vm » v m for «•«<••» v 'a «m» 

8 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T" T 

18 

124 v P v • | m m i i t 
««r «v w « , . , w ° v — » v vfewtaaaafw IF f ^ v j L ^ " - w " » * v » W ' 

• . v w ~ . » * ' ° ' V v " . v • \ v ' ^ : » } v * ' w ' ^ V* . "v J L J k r J L v V j l j l ^ J J U v a v v < T M > > < > w « B v w w v v w w w D w v w C V w l v v t a r v w l f u BBauli.i w B ^ B m ' W v " 3 C , f p 
• V I 1 v ' . • J « " * • I ' v w . I ' V 

V * V W V B*V v v ••«*/ W W W W W l ^ t n v W W V » W W k M l V W W W W V V « 

I j J v v V V * • • M r v W v v . w * v • • VW I • mtyt 

, 1 * r * 1 • • i • « a a / % M " H • 

• • • • • I 
a n i l , 

a a 
i i i i ' • ' i ' I ' • 1 • I I I I 1 \  |  1  1  1  1  1  1  1  1  I —  

2448888 108 288 388 

8 

10 

12 J 

~i 1 1 \ i 1 1 1 1 ! r i — i i 1 i ! 1 i ( » i 1 i } » r 

• 1 • 
w v « « W ' ^ ^ w v « r W a W J V w w f e r V « r v « v w w w v w a v v 

JKavSatr * ^S«Ww^irV W > Ovr%f^ ^ V i ? * " v T\ «y W J IV X- 9 1 11 fcT* v v * ' v • 
a a w w w w v w w v w v v a a w 

- w a w % v a v a N a i v w v v ur v " a 
• a , w a V / v 

. a a v • 

_1 I I • • I I I I i i • » • ' • ' • 16 
2448388 408 588 688 

FIGURE 2 
vVX HYI LIGHT CURVE FROM INDIVIDUAL OBSERVATIONS 

J.D. 2,447,700 - 2,440,! 4 4 0 



38. 

THE SUPER MAXIMA OF AQ ERIDANI, A SU UMa VARIABLE 

F.M. Bateson, R. Mcintosh & D. Brunt 
Variable Star Section, R.A.S.N.Z. 
P.O. Box 3093, Greerton,Tauranga 

New Zealand 

SUMMARY: A l i s t of 37 outbursts of AQ E r i are given with a l i g h t 
curve These are discussed with r e s u l t s previously published. 

AQ E r i appears to be a SU UMa dwarf nova with a super-
cycle of about 300 days and a mean cycle of 44 days. 

1. INTRODUCTION 

AQ E r i i s c l a s s i f i e d as "UGZj"with a possible mean cycle of 76 days (1) . Bateson (2) 
derived a mean cycle of 52.2 days and pointed out that t h i s variable had both wide 
and normal (short) maxima with a cycle of about 366 days for wide maxima, which, however, 
had a wide spread i n i n t e r v a l s from 20 to 759 days. 

He pointed out that i n the two best observed wide maxima there appeared to be an 
indication of small variations, but because the observations were not frequent enough 
i t was impossible to state whether these indicated that AQ E r i had superhumps that 
suggested the variable was of SU UMa type. 

Kato, Fujino & I i d a (3) concluded that AQ E r i had a l l the c h a r a c t e r i s t i c s of SU UMa 
type including a possible superhump period of 0.06703 days during an out burst i n 
November 1987 (No. 43 i n Table 1 ) . 

2. OBSERVATIONS 

Bateson (2) summarized v i s u a l observations by members of the Variable Star Section. 
R.A.S.N.Z. to J.D. 2,445,821. He now extend these r e s u l t s to 2,448,600. The observed 
outbursts are l i s t e d i n Table 1 and the l i g h t curve appears i n Figs. 1-4 ^ i t h large 
scale curves for individual outbursts i n Fig.s 5-10. 

The observing season i s August through A p r i l each year. This causes large gaps i n the 
records when the variable i s unobservable. There are also substantial gaps i n the 
observations during the main observing season i n some years. 

3. DISCUSSION 

In t h i s discussion we have used both the outbursts i n Table 1 and those previously 
published by Bateson (2, 4 ) . We find i t d i f f i c u l t to be d e f i n i t e that any of the 
reported outbursts are consecutive, because of the gaps i n the observations and due to 
the very short duration of normal maxima and t h e i r faintness. 

We consider that the detailed plots of wide maxima c l e a r l y show that these are i n 
fact super outbursts. Nos. 13 & 14 given i n (4) were probably the same outburst, 
which was not apparent because of the limited number of observations. I f t h i s 
assumption i s correct there are 16 superoutbursts which may be consecutive. These 
give a possible supercycle of 300.4 days with a range i n i n t e r v a l s of 161 to 533 days. 

The mean maximum magnitude for these superoutbursts i s 12.71 and t h e i r mean 
widths (durations) 9.9 days. 

There are 24 normal maxima that may be consecutive, although i t i s impossible to be 
certain. 



39. 

The possible mean cycle i s 44.7 days with a spread i n i n t e r v a l s from 14 to 72 
days. The mean v i s u a l maximum magnitude for normal outbursts i s 13.43 with 
a range of 12.8 to 14.0. The mean duation of normal maxima i s 1.15 days. Most lasted 
for only 1 day and a few for 2 days. This simply means that owing to t h e i r faintness 
the greater portion of t h e i r r i s e s and f a l l s were not observed. 

4. CONCLUSIONS 

He believe that AQ E r i i s of the SU UMa sub-class of dwarf novae. The possible 
mean supercycle i s 300.4 days. At supermaximum the mean v i s u a l magnitude i s 12.71 and 
th e i r mean duration i s 9.9 days. 

Normal outbursts have a mean maximum v i s u a l magnitude of 13.43 and a duration of 1.15 
days. The possible mean cycle i s 44.7 days although we consider that t h i s could be 
shorter necause we believe that r the faintness and very short durations of normal 
outbursts means that some have passed unobserved even during the main observing 
season. 

No attempt has been made to determine a superhump period owing to the lack of estimates 
on each night during a superoutburst. 

We urge a l l observers to pay more attention to AQ E r i and to make frequent and 
accurately timed estimates during every superoutburst. 
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TABLE No. 1 

NO TYPE J.D. MAX Max. INTERVAL WIDTH No 
MAGv D d OB 

27 N 45,916 13.7 215 2 2 
28 N 46,022 13.8 106 1 1 

29 S 030 12.0 8 12 25 

30 N 049 13.7 19 1 1 
31 N 088 13.7 39 1 1 
32 N 103 13.0 15 1 1 
33 N 175 13,8 72 1 1 
34 S 409 12.5 234 9 14 
35 N 433 12.7? 24 1 1 
36 N 493 13.8 60 2 2 

37 S 639? 12.9? 146 16? 5 
38 N 667? 12.8? 28? 1 1 
39 N 758 13.3 91 1.2 4 
40 S 859 12,6 101 10 26 
41 N 47,020 13.2 161 1? 1 
42 N 026 13.5 6 1 1 
43 S 113 12.8 87 12 24 
44 N 185? 13.2 72 1? 2 
45 N 189? 13.1 4? 1 2 
46 N 219 12.8 30 ? 1 

47 N 237 13.8 18 1 1 
48 S? 362 13.2 125 3 2 
49 N 421 14.0 59 1 1 
50 N 511 13.0 90 1.4 3 
51 N 738 13.4 227 1 1 
52 N 773 13.4 35 2 5 
53 N 822 13.3 49 1 1 
54 N 881 13.3 59 1 2 
55 S? 895 12,8 14 3 6 
56 N 980 14.0 85 1 1 

57 S? 48,104 12.8 124 ? 2 
58 N 134 13.4 30 1? 1 
59 N 168 13.6 34 1 1 
60 N 236 13.3 68 1 5 
61 S 303 12.9 67 9 21 
62 S 464 12.9 61 10 5 
63 N? 506? 12.8? 42? 1? 1 

— ' REMARKS 

Possible precourser to 29 as 
faded to (13.8 before onset of 
outburst 29 
Rose i n 2 days to 12,3 on 028.4 
Then faded to 13.5 on 029.1 
before r i s i n g to maximum. 

Gap 10 before 639 
Observed i n moonlight 

Gap 3 a a f t e r 020 

Very doubtful. 
Gap 2 d a f t e r 219.Very doubtful 

Gap 2 d before 881 

Gap 4 d before 104 & 6 d a f t e r 106. 
Gaps 10 d before & 2 d a f t e r 134 
Gap 2 d a f t e r 168. 

Gap 6 a a f t e r 464 
Very doubtful. A c l a s s 3 
observation. 
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VISYAL VARIATIONS OF V517 OPHIUCHI 

A.F. Jones 
Deputy Director, V.S.S.,R.A.S.N.Z. 
31 Ranui Road, Stoke, Nelson 

New Zealand. 

SUMMARY; Visual observations of V517 Op̂  «*e l i s t e d for the 
i n t e r v a l J.D. 2,435,876 to 2.448,498 *-ia the xt,*... 
curve i s reproduced. This s t a r apprats to show 
variations s i m i l a r to R CrB variables with 
frequent fades to deep minima. 

1. INTRODUCTION 

In 1957 G.Herbig advised that V517 Oph was a suspected R CrB variable. He sent 
a photo of t h i s region which enabled me to s e l e c t some preliminary comparison 
s t a r s . Observations commenced on February 6, 1957. Later that year Frank 
Bateson was at Yerkes Observatory and obtained another photo of t h i s area. 
Later, when he was at the Lick Observatory, Herbig advised that no further 
information on V617 Oph had been obtained. 

The main observing season i s February through October, during which I made 
about four observations i n each of these months. There were no r e l i a b l e 
magnitudes for the selected comparison s t a r s but I noticed that from time 
to time V517 Oph became i n v i s i b l e i n my telescope and remained i n that state 
for varying i n t e r v a l s . 

Charts 645-7 were published (1) showing the comparison s t a r s l e t t e r e d . 
P.M. Kilmartin (2) published a two-colour sequence down to mahnitude 13.57V 
The magnitudes of four f a i n t e r comparison s t a r s could not be measured. Charts 
646 and 647 were reproduced i n her paper. 

2. OBSERVATIONS 

Frank Bateson reduced a l l observations using Kilmartin's sequence. These 
are l i s t e d i n Table 1, where a minus sign i n front of a magnitude indicates 
that the variable was i n v i s i b l e and fai n t e r than the magnitude shown.All 
negative observations using the f a i n t e r unmeasured comparison s t a r s have 
been reduced as showing the variable f a i n t e r than 13.6. 

The l i g h t curve i s reproduced i n Figs 1-14. 

3. DISCUSSION 

Most maxima show very s l i g h t variations around magnitude 12.0 to 12.2 and 
occasionally r i s i n g to 11.5. Observations at maxima are not numerous enough to 
show whether the small variations at maximum occur i n a semi-periodic 
manner as occurs with some R CrB v a r i a b l e s . 

There appears to have been 21 fades to i n v i s i b i l i t y i n my instrument, which 
means that the variable declined to below about 13.6. These fades axe of 
varying lengths and the decline, as f a r as i t i s possible to t e l l , were 
sudden. The r i s e s from minima also appeared to be steep but t h i s i s probably 
because the greater part of the r i s e was not v i s i b l e to me. The fades appear to 
have a random di s t r i b u t i o n The time that V517 Oph spends at maximum va r i e s 
widely. However, as far as the observations go i t appears to show a l l 
the c h a r a c t e r i s t i c s of R CrB variables. 
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In most respects V517 Oph shows features sumular to those of the unique s t a r , 
V348 Sgr (3). Naturally, I am unable to provide any information on the 
minimum magnitude. 

4. CONCLUSION 

The purpose of t h i s paper i s to present the v i s u a l observations. I conclude 
that the fades and subsequent r i s e s of V 517 Opn resemble those of some 
R CrB va r i a b l e s , but they are also s i m i l a r to the variations of V348 Sgr. 

I urge a l l members of the Variable Star Section, and, e s p e c i a l l y those 
with larger aperatures to add V517 Oph to t h e i r observing l i s t . 
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48. OBSERVATIONS OF V517 OPHTUCHI 

Julian Date Magnitude Oha Julian Date Magnitude Oba 

0.0000 99.00 Jo : 2436444.9000 12.10 Jo 
2435876.2000 11.60 Jo ! 2436451.9000 11.80 Jo 
2435899.2000 11.80 Jo ! 2436455.9000 11.90 Jo 
2435930.2000 12.40 Jo ! 2436464.0000 12.00 Jo 
2435932.2000 12.60 Jo ! 2436469.9000 11.90 Jo 
2435937.2000 12.60 Jo ! 2436481.9000 11.30 Jo 
2435953.2000 -12.80 Jo 2436490.9000 11.40 Jo 
2435968.2000 -12.80 Jo ! 2436497.9000 12.20 Jo 
2435983.0000 -13.60 Jo 2436506.9000 12.10 Jo 
2435992.0000 -13.60 Jo 2436587.1000 -12.40 Jo 
2436006.9000 -13.60 Jo 2436592.2000 12.50 Jo 
2436010.9000 -13.60 Jo 2436604.2000 -12.80 Jo 
2436017.0000 -13.60 Jo 2436615.2000 -13.60 Jo 
2436026.2000 -13.60 Jo 2436642.2000 -13.60 Jo 
2436032.8000 -12.80 Jo 2436650.2000 -13.60 Jo 
2436044.9000 12.70 Jo 2436662.2000 -13.60 Jo 
2436046.9000 12.80 Jo 2436675.0000 -13.60 Jo 
2436049.9000 13.10 Jo 2436691.0000 -13.40 Jo 
2436071.0000 -13.60 Jo 2436704.0000 -13.60 Jo 
2436079.9000 -13.60 Jo 2436717.9000 -13.40 Jo 
2436095.9000 -13.60 Jo 2436723.0000 -13.40 Jo 
2436102.9000 -13.60 Jo 2436729.0000 -13.60 Jo 
2436109.9000 -13.60 Jo 2436735.1000 -13.40 Jo 
2436121.8000 -13.40 Jo 2436748.0000 -13.40 Jo 
2436131.9000 -13.40 Jo 2436756.0000 -13.40 Jo 
2436141.9000 -12.80 Jo 2436770.8000 -12.40 Jo 
2436223.2000 -12.50 Jo 2436777.9000 -13.60 Jo 
2436244.2000 13.10 Jo 2436781.9000 -13.60 Jo 
2436257.2000 12.70 Jo 2436788.9000 -13.40 Jo 
2436260.2000 12.70 Jo 2436802.9000 -13.60 Jo 
2436278.1000 12.30 Jo ! 2436809.9000 -13.40 Jo 
2436286.2000 12.40 Jo ! 2436817.9000 -13.60 Jo 
2436294.2000 12.40 Jo ! 2436831.9000 -13.60 Jo 
2436305.0000 12.30 Jo ! 2436835.9000 -13.60 Jo 
2436308.2000 12.40 Jo ! 2436844.9000 13.40 Jo 
2436313.3000 12.40 Jo ! 2436860.9000 -13.60 Jo 
2436319.0000 12.20 Jo ! 2436879.9000 -12.50 Jo 
2436334.0000 12.30 Jo ! 2436963.1000 -12.40 Jo 
2436340.0000 12.20 Jo 2436973.2000 -12.80 Jo 
2436353.2000 12.20 Jo ! 2436987.2000 -12.80 Jo 
2436361.9000 12.20 Jo ! 2436995.2000 12.80 Jo 
2436370.0000 12.20 Jo ! 2436999.2000 12.70 Jo 
2436376.9000 11.70 Jo ! 2437017.2000 12.70 Jo 
2436382.2000 12.20 Jo ! 2437029.2000 12.60 Jo 
2436394.0000 11.90 Jo ! 2437034.3000 12.70 Jo 
2436400.8000 12.00 Jo ! 2437041.9000 12.70 Jo 
2436416.8000 12.10 Jo ! 2437060.0000 12.60 Jo 
2436420.9000 12.10 Jo ! 2437069.9000 12.50 Jo 
2436427.0000 11.90 Jo ! 2437078.0000 12.70 Jo 
2436432.9000 11.90 Jo ! 2437090.1000 -13.60 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs 

2437100. 9000 -12.80 Jo 
2437112. 0000 13.50 Jo 
2437117. 0000 -13.40 Jo 
2437126. 8000 -13.40 Jo 
2437132. 9000 -13.40 Jo 
2437137. 9000 -13.40 Jo 
2437144. 0000 -13.60 Jo 
2437158. 9000 -13.40 Jo 
2437168. 0000 -13.40 Jo 
2437172. 9000 -13.60 Jo 
2437187. 9000 -13.60 Jo 
2437198. 9000 -13.40 Jo 
2437217. 9000 -13.40 Jo 
2437228. 9000 -13.60 Jo 
2437249. 9000 -12.40 Jo 
2437325. 2000 -12.40 Jo 
2437347. 2000 -13.40 Jo 
2437356. 2000 -13.40 Jo 
2437372 2000 -13.40 Jo 
2437377. 1000 -13.60 Jo 
2437384. 2000 -13.60 Jo 
2437388 2000 -13.60 Jo 
2437401 2000 -13.40 Jo 
2437409 2000 -13.60 Jo 
2437436 0000 -13.40 Jo 
2437446 2000 13.10 Jo 
2437456.0000 12.80 Jo 
2437460 0000 12.70 Jo 
2437463 0000 12.50 Jo 
2437466.0000 12.70 Jo 
2437470 .0000 12.60 Jo 
2437474 .2000 12.50 Jo 
2437482 .9000 12.50 Jo 
2437488 .8000 12.40 Jo 
2437512 .9000 12.30 Jo 
2437521 .9000 12.40 Jo 
2437527 .9000 12.20 Jo 
2437539 .9000 12.20 Jo 
2437554 .9000 12.20 Jo 
2437561 .8000 12.20 Jo 
2437569 .9000 12.10 Jo 
2437574 .9000 12.10 Jo 
2437580 .9000 11.90 Jo 
2437586 .9000 12.10 Jo 
2437606 .9000 12.00 Jo 
2437699 .2000 11.70 Jo 
2437728 .2000 -12.10 Jo 
2437739 .2000 12.20 Jo 
2437759 .2000 12.20 Jo 
2437771 .2000 12.40 Jo 

Julian Date Magnitude Obs 

2437790. 2000 -12.80 Jo 
2437795. 0000 -13.60 Jo 
2437821. 0000 -13.40 Jo 
2437829. 2000 -13.40 Jo 
2437840. 0000 -13.40 Jo 
2437847. 0000 -13.40 Jo 
2437852. 9000 -13.40 Jo 
2437867. 9000 13.00 Jo 
2437881. 9000 12.70 Jo 
2437902. 0000 -12.80 Jo 
2437932. 9000 12.50 Jo 
2437943. 9000 12.50 Jo 
2437953. 9000 12.10 Jo 
2437971. 9000 12.20 Jo 
2438049. 1000 -12.50 Jo 
2438054. 2000 -12.80 Jo 
2438074. 2000 -13.40 Jo 
2438087. 2000 -13.60 Jo 
2438116 2000 -13.60 Jo 
2438124. 2000 -13.60 Jo 
2438144. 0000 -13.60 Jo 
2438156 2000 -13.60 Jo 
2438163 9000 -13.60 Jo 
2438177 0000 -13.60 Jo 
2438181 2000 -13.60 Jo 
2438192 9000 -13.60 Jo 
2438205 .0000 -13.60 Jo 
2438210 .0000 -13.60 Jo 
2438230 .9000 -13.60 Jo 
2438236 .9000 -13.60 Jo 
2438252 .9000 -13.60 Jo 
2438259 .9000 -13.60 Jo 
2438263 .9000 -13.60 Jo 
2438282 .9000 -13.60 Jo 
2438313 .9000 -13.60 Jo 
2438472 .2000 12.50 Jo 
2438480 .2000 12.70 Jo 
2438493 .2000 13.10 Jo 
2438501 .2000 12.70 Jo 
2438525 .2000 12.50 Jo 
2438536 .2000 12.50 Jo 
2438557 .2000 12.40 Jo 
2438563 .2000 12.50 Jo 
2438587 .0000 12.60 Jo 
2438609 .0000 12.50 Jo 
2438613 .9000 12.30 Jo 
2438636.9000 12.60 Jo 
2438648 .9000 12.70 Jo 
2438665 .9000 -13.60 Jo 
2438675 .9000 -13.60 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 

2438696. 9000 -13. 40 Jo 
2438786. 2000 -12. 80 Jo 
2438794. 2000 -12. 80 Jo 
2438804. 2000 -12. 80 Jo 
2438823. 2000 -13. 60 Jo 
2438857. 2000 -13. 60 Jo 
2438876. 2000 13. 90 Jo 
2438885. 2000 -13. 40 Jo 
2438891. 2000 -13. 60 Jo 
2438920. 2000 -13. 40 Jo 
2438931. 9000 -13. 40 Jo 
2438941. 9000 -13. 60 Jo 
2438962. 9000 -13. 60 Jo 
2438976. 9000 -13. 40 Jo 
2438993. 0000 -13. 60 Jo 
2439001. 9000 -13. 60 Jo 
2439021. 9000 -13. 40 Jo 
2439029. 9000 13. 20 Jo 
2439052. 9000 13 10 Jo 
2439064. 9000 12 80 Jo 
2439150. 2000 12 60 Jo 
2439159 2000 12 50 Jo 
2439191 2000 12 50 Jo 
2439205 2000 12 30 Jo 
2439218 2000 12 30 Jo 
2439233 2000 12 20 Jo 
2439248 2000 12 20 Jo 
2439259 2000 12 .10 Jo 
2439266 9000 12 .00 Jo 
2439270 .9000 12 .10 Jo 
2439274 .2000 12 .10 Jo 
2439284 .9000 11 .90 Jo 
2439287 .9000 12 .00 Jo 
2439290 .9000 11 .90 Jo 
2439301 .9000 11 .70 Jo 
2439315 .9000 11 .40 Jo 
2439326 .9000 11 .80 Jo 
2439329 .9000 11 .90 Jo 
2439339 .8000 11 .70 Jo 
2439344 .9000 12 .10 Jo 
2439355 .9000 12 .20 Jo 
2439357 .9000 12 .10 Jo 
2439368 .8000 12 .10 Jo 
2439378 .9000 12 .10 Jo 
2439393 .8000 12 .00 Jo 
2439400 .9000 11 .60 Jo 
2439414 .9000 11 .50 Jo 
2439429 .9000 11 .80 Jo 
2439514 .2000 11 .90 Jo 
2439527 .1000 11 .90 Jo 

2439533. 1000 11. 90 Jo 
2439542. 2000 12. 10 Jo 
2439563. 2000 12. 20 Jo 
2439567. 2000 12. 00 Jo 
2439575. 2000 12. 30 Jo 
2439589. 2000 12. 20 Jo 
2439596. 2000 12. 20 Jo 
2439600. 2000 12. 20 Jo 
2439605. 2000 12. 20 Jo 
2439612. 0000 12. 30 Jo 
2439614. 9000 12. 20 Jo 
2439621. 2000 12. 30 Jo 
2439626. 9000 12. 30 Jo 
2439631. 2000 12. 40 Jo 
2439638. 9000 12. 30 Jo 
2439645. 9000 12. 30 Jo 
2439651. 9000 12. 30 Jo 
2439660. 2000 12. 30 Jo 
2439666. 9000 12. 20 Jo 
2439677. 9000 12. 20 Jo 
2439682. 1000 12. 20 Jo 
2439684 1000 12. 20 Jo 
2439687 1000 12. 30 Jo 
2439694 8000 12 30 Jo 
2439707 9000 12 30 Jo 
2439709 9000 12 30 Jo 
2439722 .8000 12 50 Jo 
2439731 .9000 12 60 Jo 
2439736 .9000 12 .70 Jo 
2439756 .9000 -12 .80 Jo 
2439763 .8000 -13 .40 Jo 
2439784 .9000 -12 .30 Jo 
2439786 .9000 13 .30 Jo 
2439791 .9000 -12 .80 Jo 
2439793 .9000 -12 .80 Jo 
2439883 .2000 -12 .80 Jo 
2439887 .2000 -13 .40 Jo 
2439896 .2000 -13 .60 Jo 
2439910 .2000 -13 .60 Jo 
2439917 .2000 -13 .60 Jo 
2439938 .2000 -13 .60 Jo 
2439953 .0000 -13 .60 Jo 
2439959 .2000 12 .80 Jo 
£439968 .2000 -13 .60 Jo 
2439973 .0000 -13 .40 Jo 
2439976 .2000 -13 .60 Jo 
2439984 .2000 -13 .60 Jo 
2439997 .9000 12 .70 Jo 
2440002 .9000 12 .60 Jo 
2440008 .9000 12 .40 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 
2440012.9000 12.40 Jo 2440505.9000 -13.40 Jo 
2440027.0000 12.30 Jo 2440513.9000 -12.40 Jo 
2440041.0000 12.30 Jo 2440523.9000 -12.80 Jo 
2440044.2000 12.00 Jo 2440531.9000 -12.30 Jo 
2440050.9000 12.20 Jo 2440603.2000 -12.30 Jo 
2440060.9000 12.20 Jo 2440624.2000 -13.40 Jo 
2440065.0000 12.20 Jo 2440628.2000 -13.40 Jo 
2440068.9000 12.20 Jo 2440649.2000 -13.40 Jo 
2440082.9000 12.10 Jo 2440661.2000 -13.60 Jo 
2440093.0000 12.30 Jo 2440681.2000 -13.40 Jo 
2440098.9000 12.10 Jo 2440690.2000 -13.60 Jo 
2440106.8000 12.10 Jo 2440705.0000 -13.40 Jo 
2440113.9000 12.20 Jo 2440708.2000 -13.60 Jo 
2440115.9000 11.20 Jo 2440719.2000 -13.60 Jo 
2440126.9000 11.40 Jo 2440722.2000 -13.60 Jo 
2440132.9000 12.30 Jo 2440733.0000 -13.40 Jo 
2440135.9000 12.10 Jo 2440762.0000 -13.40 Jo 
2440143.9000 11.70 Jo 2440772.9000 -13.60 Jo 
2440150.9000 11.80 Jo 2440793.8000 -13.40 Jo 
2440155.9000 11.80 Jo 2440809.9000 -13.40 Jo 
2440169.9000 12.10 Jo 2440821.9000 -13.60 Jo 
2440241.2000 11.80 Jo 2440831.9000 -13.60 Jo 
2440242.1000 11.90 Jo 2440856.9000 -12.80 Jo 
2440251.2000 11.90 Jo 2440863.9000 -12.80 Jo 
2440255.2000 11.80 Jo 2440883.9000 -12.80 Jo 
2440270.2000 11.70 Jo 2440978.2000 -12.80 Jo 
2440275.2000 11.50 Jo 2441011.2000 13.50 Jo 
2440282.2000 11.80 Jo 2441019.2000 12.60 Jo 
2440308.2000 11.90 Jo 2441031.2000 12.40 Jo 
2440313.2000 12.20 Jo 2441037.2000 12.50 Jo 
2440321.2000 11.90 Jo 2441045.2000 12.50 Jo 
2440326.2000 11.60 Jo 2441050.2000 12.40 Jo 
2440333.2000 12.10 Jo 2441060.2000 12.40 Jo 
2440340.2000 12.10 Jo 2441067.2000 12.40 Jo 
2440349.9000 12.10 Jo 2441079.2000 12.30 Jo 
2440356.9000 12.30 Jo 2441087.9000 12.40 Jo 
2440369.2000 12.30 Jo 2441096.2000 12.40 Jo 
2440376.9000 12.70 Jo 2441113.9000 12.20' Jo 
2440382.9000 12.70 Jo 2441115.9000 12.50 Jo 
2440394.0000 12.60 Jo 2441122.0000 12.70 Jo 
2440409.0000 12.70 Jo 2441132.9000 -13.60 Jo 
2440415.8000 12.70 Jo 2441136.9000 -12.40 Jo 
2440424.0000 12.70 Jo 2441146.0000 -13.60 Jo 
2440432.8000 12.80 Jo 2441163,0000 -13.40 Jo 
2440436.9000 12.80 Jo 2441174.9000 -13.40 Jo 
2440443.9000 -13.60 Jo 2441185.9000 -13.60 Jo 
2440451.9000 -13.60 Jo 2441188.9000 -13.40 Jo 
2440464.9000 -12.80 Jo 2441201.9000 -13.40 Jo 
2440477.9000 -13.60 Jo 2441203.9000 -13.40 Jo 
2440498.9000 -13.60 Jo 2441214.9000 -12.50 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 

2441233. 9000 -13. 40 Jo 
2441237. 9000 -13. 60 Jo 
2441243. 9000 -13. 60 Jo 
2441334. 2000 -12. 30 Jo 
2441357. 2000 -12. 30 Jo 
2441360. 2000 12. 70 Jo 
2441373. 2000 12. 30 Jo 
2441389. 2000 12. 40 Jo 
2441391. 2000 12. 50 Jo 
2441394. 2000 12. 50 Jo 
2441407. 2000 12. 40 Jo 
2441416. 2000 12. 30 Jo 
2441418. 0000 12. 30 Jo 
2441422. 2000 12. 20 Jo 
2441425. 2000 12. 30 Jo 
2441433. 2000 12. 30 Jo 
2441445. 0000 12. 30 Jo 
2441447. 9000 12. 30 Jo 
2441455. 0000 12. 40 Jo 
2441460. 2000 12. 30 Jo 
2441468. 9000 12. 30 Jo 
2441474. 9000 12. 30 Jo 
2441482. 9000 12. 30 Jo 
2441486 9000 12. 70 Jo 
2441496 8000 12. 30 Jo 
2441499 8000 12. 30 Jo 
2441513 8000 12. 20 Jo 
2441524 8000 12 30 Jo 
2441534 9000 12. 20 Jo 
2441542 9000 12 30 Jo 
2441551 9000 12 20 Jo 
2441563 9000 11 90 Jo 
2441566 9000 11 90 Jo 
2441569 9000 12 10 Jo 
2441583 9000 12 10 Jo 
2441594 .9000 12 10 Jo 
2441604 .9000 12 10 Jo 
2441619 .9000 12 80 Jo 
2441711 .1000 -12 50 Jo 
2441717 .2000 -12 .80 Jo 
2441722 .2000 -13 40 Jo 
2441736 .2000 -13 .60 Jo 
2441746 .2000 -13.40 Jo 
2441749 .2000 -13 .40 Jo 
2441758 .2000 -13 .60 Jo 
2441772 .0000 -13 .40 Jo 
2441777 .2000 -13 .60 Jo 
2441782 .2000 -13 .60 Jo 
2441801 .9000 -13 .60 Jo 
2441813 .2000 -13 .60 Jo 

2441817. 2000 -13. 60 Jo 
2441832. 9000 -13. 60 Jo 
2441854. 9000 -13. 40 Jo 
2441859. 9000 -13. 40 Jo 
2441864. 8000 -13. 40 Jo 
2441870. 9000 -13. 40 Jo 
2441882. 9000 -13. 40 Jo 
2441899. 8000 -13. 40 Jo 
2441911. 9000 -13. 40 Jo 
2441917. 9000 -13. 40 Jo 
2441929. 9000 12. 80 Jo 
2441947. 9000 12. 70 Jo 
2441950. 8000 13. 40 Jo 
2441954. 9000 12. 70 Jo 
2441970. 9000 12. 80 Jo 
2441974. 9000 12. 50 Jo 
2442067. 1000 12. 10 Jo 
2442148. 0000 -12. 10 Jo 
2442163. 9000 -13. 60 Jo 
2442178. 9000 -13 40 Jo 
2442184.9000 -13 40 Jo 
2442192 9000 -13 60 Jo 
2442215 8000 -13 60 Jo 
2442220 8000 -13 60 Jo 
2442239 9000 -13 40 Jo 
2442249 9000 -13 60 Jo 
2442267 8000 -13 40 Jo 
2442277 8000 -13 .40 Jo 
2442295 .8200 13 .80 Jo 
2442303 8900 12 .60 Jo 
2442324 .9000 12 .70 Jo 
2442336 .9000 12 .70 Jo 
2442436 .2000 12 .20 Jo 
2442480 .2000 12 .40 Jo 
2442496 .2000 12.40 Jo 
2442510 .9000 12 .70 Jo 
2442536 .0000 12 .20 Jo 
2442538 .0000 12 .20 Jo 
2442555 .9000 11 .90 Jo 
2442561.9000 11 .70 Jo 
2442571 .9000 11 .40 Jo 
2442580 .8000 11 .40 Jo 
2442589 .9000 11 .90 Jo 
2442595 .9000 12 .10 Jo 
2442605 .9200 11 .50 Jo 
2442620 .9200 11 .80 Jo 
2442624 .9000 11 .90 Jo 
2442631 .9400 12 .10 Jo 
2442649 .8000 11 .90 Jo 
2442655 .8000 11 .90 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 

2442671.9000 
2442680.9000 
2442683.9000 
2442690.9000 
2442713.9000 
2442871.0000 
2442874.9000 
2442887.9000 
2442890.9000 
2442893.9000 
2442899.9000 
2442900.9000 
2442901.9000 
2442908.2000 
2442915.8000 
2442920.0000 
2442925.9000 
2442935.8000 
2442943.9000 
2442948.8000 
2442954.9000 
2442961.9300 
2442963.8000 
2442971.8000 
2442978.9000 
2442981.9000 
2443004.8000 
2443011.9000 
2443019.9000 
2443037.0000 
2443049.9000 
2443079.9000 
2443222.0000 
2443236.2000 
2443248.2000 
2443255.0000 
2443258.9000 
2443262.0000 
2443274.9000 
2443283.8000 
2443290.0000 
2443298.8000 
2443301.9000 
2443307.9000 
2443313.9000 
2443317.0000 
2443331.0000 
2443333.9000 
2443334.9000 
2443339.9000 

11.80 Jo 
11.30 Jo 
11.30 Jo 
11.30 Jo 
11.80 Jo 
11.60 Jo 
12.10 Jo 
11.40 Jo 
12.10 Jo 
12.10 Jo 
11.90 Jo 
11.70 Jo 
11.60 Jo 
11.70 Jo 
12.10 Jo 
11.60 Jo 
11.70 Jo 
11.70 Jo 
11.30 Jo 
11.60 Jo 
11.40 Jo 
11.40 Jo 
11.40 Jo 
11.40 Jo 
11.50 Jo 
11.40 Jo 
11.80 Jo 
11.40 Jo 
11.40 Jo 
11.30 Jo 
11.80 Jo 
11.30 Jo 
12.20 Jo 
11.60 Jo 
11.60 Jo 
11.30 Jo 
11.80 Jo 
11.60 Jo 
11.60 Jo 
11.60 Jo 
11.60 Jo 
11.90 Jo 
11.60 Jo 
11.80 Jo 
12.10 Jo 
11.90 Jo 
11.80 Jo 
11.70 Jo 
11.90 Jo 
12.10 Jo 

2443358.9400 
2443361.9300 
2443376.9300 
2443394.8000 
2443397.8400 
2443543.2000 
2443545.2000 
2443603.9000 
2443606.2000 
2443628.0000 
2443632.9000 
2443639.9000 
2443650.0000 
2443653.8000 
2443657.0000 
2443661.9400 
2443672.9400 
2443701.9000 
2443714.9000 
2443722.0000 
2443726.0000 
2443736.0000 
2443740.8000 
2443747.0000 
2443749.0000 
2443784.9000 
2443966.9000 
2443977.9000 
2443985.9000 
2443988.0000 
2443996.9000 
2444010.9000 
2444013.9000 
2444017.9000 
2444022.9000 
2444026.9500 
2444032.3000 
2444041.9000 
2/144050.9000 
2444057.8000 
2444066.8000 
2444071.8000 
2444075.9000 
2444078.8000 
2444081.8000 
2444094.8000 
2444095.8000 
2444100.8000 
2444106.8000 
2444112.9000 

11.90 Jo 
12.10 Jo 
12.10 Jo 
12.30 Jo 
12.30 Jo 
12.90 Jo 
12.30 Jo 
11.90 Jo 
11.50 Jo 
11.90 Jo 
11.90 Jo 
11.90 Jo 
11.90 Jo 
11.90 Jo 
11.30 Jo 
11.80 Jo 
11.20 Jo 
11.90 Jo 
12.20 Jo 
12.20 Jo 
12.10 Jo 
12.20 Jo 
12.60 Jo 
12.80 Jo 
12.80 Jo 
12.80 Jo 

-12.30 Jo 
-12.30 Jo 
-12.30 Jo 
-12.80 Jo 
-12.80 Jo 
-12.80 Jo 
-12.80 Jo 
-12.80 Jo 
-12.80 Jo 
-12.80 Jo 
-12.80. Jo 
-12.80 Jo 
-13.40 Jo 
-12.80 Jo 
-12.80 Jo 
-13.40 Jo 
-13.60 Jo 
-12.80 Jo 
-13.40 Jo 
-12.30 Jo 
-13.40 Jo 
-13.60 Jo 
-13.40 Jo 
-13.40 Jo 



C4 Star Name : V517 OPH 
^ * Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 

2444122. 9400 -13. 60 Jo 
2444126. 9100 -13. 60 Jo 
2444134. 8600 -13. 60 Jo 
2444140. 9600 -13. 60 Jo 
2444155. 9000 12. 70 Jo 
2444161. 9000 12. 90 Jo 
2444171. 9000 -12. 40 Jo 
2444260. 1000 12. 20 Jo 
2444264. 2000 12. 10 Jo 
2444268. 2000 12. 30 Jo 
2444276. 1700 12. 20 Jo 
2444280. 1700 12. 30 Jo 
2444296. 1900 12. 70 Jo 
2444311. 2000 -13. 40 Jo 
2444314. 2000 -13. 40 Jo 
2444325. 2000 -13. 60 Jo 
2444337. 9000 -12. 30 Jo 
2444349. 2000 -13. 60 Jo 
2444365. 9000 -13. 60 Jo 
2444369. 9000 -13. 40 Jo 
2444377. 0000 -13. 60 Jo 
2444387. 2000 -13. 60 Jo 
2444395 9000 -13 40 Jo 
2444404. 8000 -13. 40 Jo 
2444412 0000 -13 60 Jo 
2444425 8600 -13 40 Jo 
2444432 9500 -13 60 Jo 
2444434 9100 -13 40 Jo 
2444439 8900 -13 40 Jo 
2444450 8400 -13 60 Jo 
2444458 8000 -13 .40 Jo 
2444468 8000 -13 .40 Jo 
2444482 .9000 -13 .40 Jo 
2444487 8000 -13 .40 Jo 
2444495 .8000 -13 .40 Jo 
2444510 .9000 -13 .60 Jo 
2444511 .8000 -13 .60 Jo 
2444517 .9000 -13.40 Jo 
2444532 .8600 -12 .30 Jo 
2444538 .8500 -13 .40 Jo 
2444542 .9000 -13 .60 Jo 
2444546 .9000 -12 .50 Jo 
2444623 .2000 -12 .10 Jo 
2444629 .2000 -12 .10 Jo 
2444637 .1000 12 .50 Jo 
2444643 .2000 12 .50 Jo 
2444651 .1000 12 .40 Jo 
2444675 .1900 12 .20 Jo 
2444683 .2000 12 .10 Jo 
2444692 .2000 12 .20 Jo 

2444696. 2000 12. 10 Jo 
2444698. 1800 12. 20 Jo 
2444711. 2000 12. 10 Jo 
2444719. 2400 12. 00 Jo 
2444725. 9000 12. 10 Jo 
2444727. 2100 11. 90 Jo 
2444735. 9300 11. 90 Jo 
2444741. 2300 11. 90 Jo 
2444747.8500 12. 10 Jo 
2444751. 9400 12. 10 Jo 
2444754. 9800 12. 10 Jo 
2444764. 9200 11. 90 Jo 
2444770. 3000 11. 80 Jo 
2444775. 8000 12. 10 Jo 
2444777. 9000 12. 10 Jo 
2444785. 9000 12. 50 Jo 
2444786 9000 12. 60 Jo 
2444789. 8000 12. 70 Jo 
2444797. 9000 -12. 30 Jo 
2444804. 8000 -12. 80 Jo 
2444811 8000 -12 80 Jo 
2444820. 8000 -12. 80 Jo 
2444835 8000 -12 80 Jo 
2444843 8000 -12. 80 Jo 
2444844 8000 -12. 50 Jo 
2444846 8000 -12 80 Jo 
2444867 .8000 -12 80 Jo 
2444873 .9000 -12 80 Jo 
2444877 9000 -12 80 Jo 
2444895 9000 -12 80 Jo 
2444903 .9000 -12 .50 Jo 
2444908 .9000 -12 .50 Jo 
2444990 .2000 -12 .30 Jo 
2444992 .2000 -12 .50 Jo 
2444998 .1600 -12 .50 Jo 
2445000 .1600 -12 .80 Jo 
24450/32 .2000 -13 .60 Jo 
2445037 .2000 -12 .80 Jo 
2445050 .2000 -13 .40 Jo 
2445052 .2000 -13 .60 Jo 
2445063 .2000 -13 .60 Jo 
2445078 .2000 13 .40 Jo 
2445085 .9000 -12 .80 Jo 
2445091 .2500 13 .30 Jo 
2445101 .8600 -12 .50 Jo 
2445104 .9000 12 .70 Jo 
2445110 .2000 12 .70 Jo 
2445115 .9000 12 .70 Jo 
2445122 .2000 13 .30 Jo 
2445130 .8000 12 .90 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 

2445134.9000 12.60 Jo ! 2445606.8000 12.30 Jo 
2445138.9000 12.60 Jo 2445617.9000 12.00 Jo 
2445146.9000 12.40 Jo ! 2445633.9000 11.30 Jo 
2445150.8000 12.20 Jo ! 2445643.9000 11.80 Jo 
2445158.8000 12.20 Jo ! 2445713.1000 -12.30 Jo 
2445163.9000 12.20 Jo ! 2445723.2000 12.50 Jo 
2445165.8000 12.20 Jo 1 2445725.2000 12.30 Jo 
2445171.9000 12.10 Jo ! 2445729.2000 12.30 Jo 
2445187.8000 11.80 Jo ! 2445737.2000 12.10 Jo 
2445203.9000 12.30 Jo 2445756.2000 11.80 Jo 
2445221.8000 -12.50 Jo 2445758.2000 11.60 Jo 
2445229.9000 -12.50 Jo 2445767.2000 11.80 Jo 
2445233.9000 -13.40 Jo 2445793.2000 11.60 Jo 
2445249.9000 -12.50 Jo 2445800.2000 11.70 Jo 
2445255.9000 -12.50 Jo 2445805.2000 11.90 Jo 
2445355.2000 12.20 Jo 2445818.3000 11.50 Jo 
2445357.2000 12.20 Jo 2445819.2000 11.40 Jo 
2445362.2000 12.10 Jo 2445824.2000 11.60 Jo 
2445370.2000 12.10 Jo 2445834.3000 11.50 Jo 
2445375.2000 12.30 Jo 2445839.9000 11.70 Jo 
2445384.2000 12.30 Jo 2445850.9000 11.60 Jo 
2445388.2000 12.30 Jo 2445853.2000 11.50 Jo 
2445398.2000 12.40 Jo 2445856.9000 11.60 Jo 
2445402.2000 12.30 Jo 2445868.0000 11.90 Jo 
2445410.2000 12.40 Jo 2445869.9000 11.80 Jo 
2445415.2000 12.30 Jo 2445875.9000 12.20 Jo 
2445419.2000 12.70 Jo 2445884.9000 12.50 Jo 
2445432.0100 -12.80 Jo 2445896.8000 12.70 Jo 
2445437.2000 -13.60 Jo 2445897.9000 12.40 Jo 
2445447.2000 -13.60 Jo 2445898.9000 12.40 Jo 
2445467.2000 -13.40 Jo 2445899.9000 12.30 Jo 
2445478.3000 12.70 Jo 2445908.9000 -12.40 Jo 
2445486.8000 -12.80 Jo 2445913.9000 12.70 Jo 
2445499.8000 -12.80 Jo 2445938.9000 12.60 Jo 
2445506.2000 13.10 Jo 2445956.9000 12.30 Jo 
2445515.9000 12.40 Jo 2445961.8000 11.90 Jo 
2445521.9000 12.50 Jo ! 2445970.9000 11.90 Jo 
2445527.9000 12.50 Jo 2445974.9000 11.30 Jo 
2445542.8000 12.30 Jo 2445984.8000 12.30 Jo 
2445547.9000 12.30 Jo ! 2445987.9000 11.90 Jo 
2445550.9000 12.30 Jo i 2445991.9000 12.30 Jo 
2445553.9000 12.20 Jo ! 2445998.9000 12.30 Jo 
2445557.9000 12.20 Jo ! 2446091.2000 12.40 Jo 
2445561.9000 12.40 Jo 2446101.2000 -12.40 Jo 
2445575.8500 12.50 Jo ! 2446115.2000 -12.80 Jo 
2445576.9000 12.10 Jo ! 2446117.2000 -12.80 Jo 
2445578.9000 12.10 Jo ! 2446140.2000 -13.40 Jo 
2445581.8000 12.10 Jo ! 2446146.2000 -13.40 Jo 
2445588.8000 12.10 Jo ! 2446172.0000 -12.80 Jo 
2445593.8000 11.40 Jo ! 2446180.2000 -12.80 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 

2446200. 9000 -12. 80 Jo 
2446207. 1000 -13. 40 Jo 
2446210. 9000 -13. 60 Jo 
2446224. 8600 -13. 60 Jo 
2446228. 8700 -13. 60 Jo 
2446232. 9000 -13. 60 Jo 
2446240. 9000 -13. 60 Jo 
2446254. 9000 -13. 40 Jo 
2446260. 9000 -13. 40 Jo 
2446265. 9000 -13. 40 Jo 
2446282. 9000 -13. 40 Jo 
2446291. 9000 -13. 40 Jo 
2446319. 9000 -12. 80 Jo 
2446324.9000 -13. 60 Jo 
2446340. 9000 -13. 40 Jo 
2446445. 1000 -12. 50 Jo 
2446450. 1000 -12. 50 Jo 
2446458. 2000 -12. 40 Jo 
2446462. 1000 -12 50 Jo 
2446465. 2000 -13 40 Jo 
2446467. 2000 13 50 Jo 
2446468. 2000 13 50 Jo 
2446470 2000 12 70 Jo 
2446472 2000 13 00 Jo 
2446474 1000 12 .80 Jo 
2446480 1000 12 70 Jo 
2446490 2000 -12 .50 Jo 
2446494 2000 -12 .50 Jo 
2446497 2000 12 .40 Jo 
2446500 1000 12 .40 Jo 
2446503 .1000 12 .40 Jo 
2446507 2000 12 .40 Jo 
2446513 .2000 12 .50 Jo 
2446525 .2000 12 .40 Jo 
2446527 .2000 12 .40 Jo 
2446534 .2000 12 .30 Jo 
2446536 .2000 12 .40 Jo 
2446538 .2000 12 .30 Jo 
2446542 .2000 12 .30 Jo 
2446550 .9000 12 .30 Jo 
2446554 .9000 12 .20 Jo 
2446558 .9000 12 .40 Jo 
2446562 .9000 12 .40 Jo 
2446577 .9000 12 .30 Jo 
2446579 .9000 12 .30 Jo 
2446584 .2000 12 .20 Jo 
2446592 .2000 12 .20 Jo 
2446596 .0000 12 .20 Jo 
2446607 .9000 12 .10 Jo 
2446611 .9000 12 .10 Jo 

2446615. 9000 11. 80 Jo 
2446619. 9000 11. 90 Jo 
2446623. 9000 12. 00 Jo 
2446624. 9000 12. 00 Jo 
2446627. 8000 12. 10 Jo 
2446634. 8000 12. 20 Jo 
2446640. 9000 12. 30 Jo 
2446644. 9000 12. 10 Jo 
2446648. 9000 12. 10 Jo 
2446652. 8000 12. 00 Jo 
2446655. 9000 12. 00 Jo 
2446664. 9000 12. 30 Jo 
2446670. 8000 12. 00 Jo 
2446676. 9000 12. 00 Jo 
2446683. 9000 12. 20 Jo 
2446685. 9000 11. 90 Jo 
2446692 8000 11 90 Jo 
2446698. 9000 12. 30 Jo 
2446703 9000 11 80 Jo 
2446717 8000 11 60 Jo 
2446725 9000 12 .20 Jo 
2446729 9000 12 .00 Jo 
2446824 1000 12 .00 Jo 
2446836 1000 11 .30 Jo 
2446838 .2000 11 .80 Jo 
2446846 .2000 11 .90 Jo 
2446850 .2000 11 .80 Jo 
2446860 .2000 11 .70 Jo 
2446861 .2000 11 .40 Jo 
2446865 .2000 11 .80 Jo 
2446868 .2000 11 .60 Jo 
2446874 .2000 11 .70 Jo 
2446878 .2000 11 .40 Jo 
2446880 .2000 11 .40 Jo 
2446883 .2000 11 .30 Jo 
2446887 .2000 -11 .40 Jo 
2446891 .2000 -11 .40 Jo 
2446893 .2000 -11 .40 Jo 
2446896 .2000 -11 .30 Jo 
2446898 .2000 -11 .30 Jo 
2446908 .3000 -11 .40 Jo 
2446913 .2000 -11 .50 Jo 
2446950 .9000 -12 .80 Jo 
2446952 .2000 -13 .40 Jo 
2446954 .2000 -13.40 Jo 
2446955 .2000 -13 .40 Jo 
2446963 .0000 -12 .80 Jo 
2446963 .9000 -13 .40 Jo 
2446967 .9000 -12 .80 Jo 
2446974 .9000 -13 .40 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs 

2446977.9000 -13.40 Jo 
2446989.8000 -13.40 Jo 
2446992.9000 -13.40 Jo 
2447000.9000 -13.40 Jo 
2447005.8000 -13.40 Jo 
2447008.9000 -13.60 Jo 
2447017.8000 -12.40 Jo 
2447020.9000 -13.60 Jo 
2447026.9000 -13.40 Jo 
2447051.8000 -13.40 Jo 
2447057.9000 -13.40 Jo 
2447061.8000 -13.40 Jo 
2447065.9000 -13.40 Jo 
2447182.1000 12.50 Jo 
2447186.2000 12.50 Jo 
2447190.1000 12.50 Jo 
2447201.2000 12.40 Jo 
2447212.2000 12.30 Jo 
2447214.2000 12.30 Jo 
2447219.1000 12.40 Jo 
2447221.2000 12.30 Jo 
2447234.1000 12.30 Jo 
2447236.2000 12.30 Jo 
2447238.1000 12.10 Jo 
2447242.2000 12.20 Jo 
2447244.1000 12.30 Jo 
2447245.1000 12.20 Jo 
2447246.2000 12.20 Jo 
2447251.2000 12.10 Jo 
2447262.0000 12.20 Jo 
2447266.2000 12.10 Jo 
2447267.2000 12.10 Jo 
2447268.2000 12.10 Jo 
2447270.2000 12.10 Jo 
2447271.1000 12.20 Jo 
2447273.2000 12.20 Jo 
2447274.2000 12.20 Jo 
2447276.2000 12.30 Jo 
2447277.2000 12.10 Jo 
2447280.1000 11.80 Jo 
2447281.2000 12.20 Jo 
2447282.2000 12.40 Jo 
2447316.9000 12.10 Jo 
2447317.9000 12.10 Jo 
2447322.9000 12.00 Jo 
2447326.9000 12.10 Jo 
2447333.9000 12.10 Jo 
2447335.9000 12.20 Jo 
2447337.2000 12.10 Jo 
2447344.8000 12.10 Jo 

Julian Date Magnitude Obs 

2447346.9000 12.20 Jo 
2447349.9000 12.20 Jo 
2447353.9000 12.10 Jo 
2447354.9000 12.20 Jo 
2447356.9000 12.30 Jo 
2447363.8000 12.30 Jo 
2447373.8000 12.40 Jo 
2447374.8000 12.70 Jo 
2447375.1000 12.70 Cj 
2447376.8000 -12.80 Jo 
2447379.0000 -13.10 Jo 
2447385.9000 -12.80 Jo 
2447386.9000 -12.80 Jo 
2447390.9000 -12.80 Jo 
2447410.9000 -12.80 Jo 
2447412.9000 -12.80 Jo 
2447418.9000 -13.10 Jo 
2447426.9000 -11.80 Jo 
2447435.9000 -12.80 Jo 
2447444.9000 -12.40 Jo 
2447446.9000 -12.60 Jo 
2447466.9000 -12.40 Jo 
2447542.1000 -12.40 Jo 
2447548.9900 -13.40 Jo 
2447555.2000 -12.80 Jo 
2447556.2000 -12.80 Jo 
2447561.2000 -12.40 Jo 
2447563.2000 -12.70 Jo 
2447570.2000 -12.80 Jo 
2447572.2000 -13.10 Jo 
2447576.2000 13.40 Jo 
2447589.1000 -13.10 Jo 
2447601.1000 -13.10 Jo 
2447604.2000 -13.10 Jo 
2447617.0000 -12.80 Jo 
2447618.2000 -12.80 Jo 
2447621.2000 13.30 Jo 
2447625.2000 12.80 Jo 
2447628.2000 12.70 Jo 
2447630.2000 12.70 Jo 
2447636.2000 12.70 Jo 
2447643.9000 12.40 Jo 
2447650.9000 12.80 Jo 
2447654.0000 12.70 Jo 
2447655.2000 12.40 Jo 
2447657.2000 12.70 Jo 
2447671.9000 12.40 Jo 
2447673.9000 12.20 Jo 
2447675.9000 12.10 Jo 
2447677.9000 12.20 Jo 



Star Name : V517 OPH 
Designation: -170928 

Julian Date Magnitude Obs Julian Date Magnitude Obs 

2447681.9000 12.20 Jo ! 2447980.3000 -13.60 Gp 
2447682.9000 12.10 Jo : 2447983.2000 -12.80 Jo 
2447691.2000 12.20 Jo ! 2448000.2000 -12.50 Jo 
2447692.2000 12.30 Jo ! 2448002.2000 -13.40 Jo 
2447698.8000 12.30 Jo ! 2448006.3000 -15-60 Gp 
2447704.8000 12.20 Jo ! 2448011.2000 -13.40 Jo 
2447707.0000 12.20 Jo : 2448012.3000 -13.60 Gp 
2447708.9000 12.10 Jo ! 2448083.8000 -12.80 Jo 
2447709.9000 12.10 jo : 2448088.9000 -12.50 Jo 
2447710.9000 12.10 Jo ! 2448113.9000 13.10 Gp 
2447713.9000 11.90 Jo ! 2448118.8000 12.70 Jo 
2447714.8000 12.10 Jo ! 2448123.9000 12.70 Jo 
2447715.8000 12.10 Jo 2448124.0000 12.70 Gp 
2447727.8000 12.30 Jo ! 2448130.0000 12.80 Gp 
2447728.8000 12.20 Jo 2448135.8000 -12.50 Jo 
2447733.9000 12.30 Jo 2448140.8000 12.80 Jo 
2447734.9000 12.30 Jo 2448146.9000 12.70 Jo 
2447735.9000 12.40 Jo 2448151.9000 12.30 Jo 
2447737.9000 12.40 Jo 2448151.9000 12.50 Gp 
2447740.9000 12.20 Jo 2448153.9000 12.50 Jo 
2447744.9000 12.30 Jo 2448156.9000 12.50 Jo 
2447749.1000 12.40 GP 2448157.9000 12.70 GP 
2447757.8000 12.30 Jo 2448161.9000 12.50 Jo 
2447772.9000 12.40 Gp 2448164.9000 12.70 Gp 
2447783.0000 12.40 Gp 2448171.8000 12.50 Jo 
2447788.9000 12.60 Jo 2448177.9000 12.50 Gp 
2447790.9000 12.60 Jo 2448179.9000 12.50 Jo 
2447793.0000 12.60 Gp 2448186.9000 12.50 Gp 
2447798.9000 12.70 Jo 2448273.1000 -12.50 Jo 
2447801.0000 12.70 Gp 2448288.2000 -12.50 Jo 
2447815.9000 -12.60 Jo 2448292.2000 -12.50 Jo 
2447819.0000 13.60 Gp 2448295.1000 -12.50 Jo 
2447822.9000 -12.40 Jo ! 2448302.1000 -12.80 Jo 
2447824.9000 -11.80 Jo 2448309.2000 -12.80 Jo 
2447833.9000 13.40 Gp ! 2448311.2000 -12.80 Jo 
2447910.1000 -12.10 Jo 2448326.2000 -12.80 Jo 
2447912.1000 -12.10 Jo 1 2448330.2000 -12.80 Jo 
2447916.1000 -12.40 Jo ! 2448331.2000 -12.80 Jo 
2447922.1500 -12.40 Jo ! 2448332.3000 -13J60 GP 
2447925.2000 -12.40 Jo ! 2448336.1000 -12.80 Jo 
2447926.1000 -12.80 Jo ! 2448337.1000 -12.80 Jo 
2447944.1000 -12.80 Jo ! 2448356.2000 -13.60 Jo 
2447945.3000 -13.60 Gp 2448362.0000 13.90 Jo 
2447948.2000 -12.80 Jo ! 2448366.1800 -13.60 Jo 
2447951.3000 -14.50 Gp ! 2448380.9000 -13.40 Jo 
2447953.2000 -12.80 Jo ! 2448385.2000 -13.40 Jo 
2447973.2000 -15-60 GP ! 2448386.3000 -13-60 GP 
2447973.2000 -12.80 Jo ! 2448390.9000 -13.40 Jo 
2447975.2000 -13.00 Jo ! 2448396.9000 -13.40 Jo 
2447978.2000 -12.80 Jo ! 2448400.2000 13.40 Jo 



Star Name : V517 OPH 
Designation: -170928 59. 

Julian Date Magnitude Obs Julian Date Magnitude Obs 
2448400.3000 
2448409.9000 
2448413.2000 
2448419.9000 
2448425.0000 
2448426.9000 
2448436.8000 
2448439.9000 
2448440.0000 
2448444.9000 
2448451.0100 
2448452.9000 
2448453.9000 
2448465.8000 
2448470.9000 
2448471.0000 
2448477.9000 
2448483.9000 
2448498.9000 

-13-60 Gp 
-13.40 Jo 
13.60 Jo 

-13.40 Jo 
-13-60 Gp 
-13.40 Jo 
-13.40 Jo 
-13.40 Jo 
-14.00 Gp 
-13.40 Jo 
-13.40 Jo 
-13.40 Jo 
-14.00 Gp 
-13.40 Jo 
13.60 Gp 
13.90 Jo 
-13.40 Jo 
-13.40 Jo 
12.70 Gp 
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L I G H T CURVE FROM INDIVIDUAL OBSERVATIONS 
J.D. 2446 ,300 - 2 4 4 7 , 2 0 0 
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DO SOME DWARF NOVAE HAVE SHORT-LIVED FLARES OR PRECOURSERS TO OUTBURSTS?—PAPER 2. 

Frank M, Bateson 
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 , 
Royal Astronomical S o c i e t y of N.Z., 
P.O. Box 3093, Greerton, Tauranga 

New Zealand 

SUMMARYi Decades of v i s u a l monitoring of the dwarf nova Z Cha 
provides 26 examples of o b s e r v a t i o n s t h a t may be 
p o s s i b l e s h o r t - l i v e d f l a r e s o r p r e c o u r s e r s t o 
o u t b u r s t s . These a r e t a b u l a t e d as the second paper 
on t h i s s u b j e c t . 

1. INTRODUCTION 

Paper 1 (1) o u t l i n e d the o b j e c t i v e s of v e r y c l o s e l y examine the decades o f re c o r d s 
by members of the V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. f o r any unusual e v e n t s , i t was 
shown t h a t such o b s e r v a t i o n s might occur i f dwarf novae had e i t h e r s h o r t ­
l i v e d f l a r e s o r p r e c o u r s e r s t o t h e i r o u t b u r s t s . T h i s paper l i s t s 26 examples o f 
such p o s s i b l e events i n the o b s e r v a t i o n s o f Z Cha. 

2. GENERAL COMMENTS 

Z Cha i s an i d e a l o b j e c t f o r the study o f any unusual o b s e r v a t i o n s , because i t s 
minima are f a i n t and w e l l below the t h r e s h o l d s of t h e t e l e s c o p e s used by o b s e r v e r s . 
I t a l s o has a well-determined sequence of comparison s t a r s . 

These f a c t s imply t h a t p o s i t i v e o b s e r v a t i o n s a r e e i t h e r made dur i n g an o u t b u r s t , o r , 
m i s i d e n t i f i c a t i o n Q f the v a r i a b l e w i t h a f i e l d s t a r . When examples of t h e l a t t e r 
a r e d i s c a r d e d t h e r e remained f o r Z Cha 26 p o s i t i v e e s t i m a t e s t h a t might be 
unusual events o u t s i d e of observed o u t b u r s t s . 

3. OBSERVATIONS 

The o b s e r v a t i o n s a r e l i s t e d i n the f o l l o w i n g T a b l e i n the same format as i n the 
previous paper. These may r e p r e s e n t s h o r t - l i v e d f l a r e s o r p r e c o u r s e r s t o o u t b u r s t s . 
However, i t appears probable t h a t events 25 amd 26are o b s e r v a t i o n s of an outb u r s t 
t h a t was otherwise not seen. The long i n t e r v a l s by which these two events 
preceded the next recorded o u t b u r s t supports t h i s view. 

A d i s c u s s i o n of these o b s e r v a t i o n s and those i n paper 1 w i l l appear i n the 
f i n a l paper i n t h i s s e r i e s . 

REFEREBCE 

*1) Bateson, F.M. 1991. F u b l . 16, Var. s t a r s e c t i o n , R. A s t r . Soc. of N.Z. p. 75/ 
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CHA - POSSIBLE PRECOURSERS TO OUTBURSTS 

No 
OBSERVATION 

. J.D. Mapl Obs 
MAX 
J.D. 
24 

In t 

1 3 6,171.00 1 3 . 7 Jo 3 6 , 2 0 1 . 1 3 0 

2 3 7 , 5 0 2 . 2 3 14.0 Jo 3 7 , 5 5 7 . 1 5 5 

5 37,525-92 1 2 . 3 Bt 3 7 , 5 5 7 . 1 3 1 

4 3 7 , 5 8 0 . 0 2 14.0 Bt 37,624.0 44 
5 3 7 , 6 0 5 . 9 4 14.0 Bt 37,624.0 18 
6 3 7 , 6 0 9 . 0 3 1 3 . 9 Bt 37,624.0 1 5 

7 37,643 . 9 0 14.0 Bt 3 7 , 6 7 0 . 6 26 
8 33,000 . 0 3 13.8 Bt 3 8 , 0 1 9 . 0 1 9 

9 38,014.94 13.3 Bt 3 8 , 0 1 9 . 0 4 
1 0 3 8 , 9 0 3 . 8 6 1 2 . 6 Jo 3 8 , 9 7 8 . 2 74 
1 1 3 9 , 2 9 3 . 8 1 

2 9 3 - 9 9 

294.83 
2 9 5 . 8 3 

1 4 . 0 
14.0 
13.6 
14.0 

Bt) 
Bt) 
Bt) 
Bt) 

5 9 , 3 0 1 . 2 7) 
) 
) 
) 

12 3 9 , 5 0 3 . 9 8 1 3 . 4 Bt 3 9 , 5 0 8 . 9 5 

1 3 4 0 , 7 3 5 . 9 1 14.0 Sr 40,797 . 2 56 
14 40,767.92 14.0 Sr 40,797.2 2 9 

1 5 4 0 , 9 3 7 . 9 9 1 2 . 3 7/w 4 0 , 9 7 0 . 0 32 
16 4 1 , 0 5 9 . 9 5 060.94 

061.87 
13.6 
13.6 
13.6 

Sr) 
Sr) 
Sr) 

41,062 . 6 2 

L7 4 1 , 3 5 6 . 9 5 
3 5 7 . 1 3 

13.5 14.3 
Jo) 
Jo) 

41,452.9 46 

18 4 2 , 5 9 3 - 8 0 1 2 . 7 Ve 42,640.2 47 
1 9 4 2 , 6 3 0 . 9 5 14.0 Mt 42,640.2 9 
2 0 42,746.17 13.6 Mt 4 2 , 8 6 3 . 8 117 

21 42,858.8 12.3 Cj 4 2 , 8 6 3 . 8 5 

2 2 4 3 , 9 0 3 . 9 1 1 2 . 9 Ve 43,943 40 
2 3 44,561 . 1 3 12.7 Jo 44,612 51 
24 4 4 , 9 4 5 . 2 3 

9 4 5 . 3 2 
13.3 
1 3 . 4 

BA) 
BA) 4 4 , 9 7 2 2 7 

25 46,924.87 1 2 . 8 Mf 47,124 1 9 9 

26 4 6 , 9 3 7 . 2 0 1 3 . 2 GH 47,124 187 

•d 
PRECEDING OBS. FOLLOWING OBS. 
J.D. Ma£ v Obs J.D. Mag Obs 

161.14 < 1 3 - 2 Jo 1 7 5 . 9 5 < 1 3 . 4 Jo 
4 9 4 . 9 5 < 1 3 . 4 Bt 5 0 5 . 7 9 <12 . 3 Jo 
5 2 5 . 2 3 <14.0 Jo 526.24 <14.0 Jo 
5 7 9 . 9 1 < 1 3 . 4 Jo 5 8 0 . 8 4 <14.0 Bt 
6 0 5 . 9 2 < 1 5 . 4 Jo 6 0 7 . 0 2 <14.0 Jo 
6 0 7 - 0 4 <14.0 Bt 613-14 <14.0 Jo 
643.02 <15.4 Jo 6 4 3 . 9 7 < 1 2 . 8 Jo 
9 9 6 . 9 6 <14.0 Jo 0 0 0 . 9 4 <13 . 4 Bt 
0 1 2 . 9 2 <14.0 Jo 0 1 4 . 9 5 <14 . 0 Jo 
9 0 2 . 7 9 < 1 3 . 4 Jo 906. 9 4 <13 . 4 Jo 
2 9 2 . 9 0 < 1 3 . 4 Jo 294.87 < 1 3 . 4 Jo 

295.80 <14.0 Bt 2 9 5 . 3 5 <15 . 4 Jo 
5 0 5 . 9 6 <14.0 Jo 5 0 4 . 9 5 < 1 3 - 4 Bt 
7 3 5 . 8 4 < 1 2 . 6 Mf 7 3 5 . 9 4 <12 . 6 Mm 
7 6 7 . 8 6 < 1 2 . 8 Jn 7 6 8 . 8 6 < 1 2 . 8 Jn 
9 5 6 . 9 3 <14.0 Jo 9 3 9 . 0 2 <14 . 0 Mt 
0 5 9 . 8 7 < 1 3 . 4 Jo 0 6 1 . 8 8 < 1 2 . 8 Jn 

3 5 4 . 9 9 <14.0 Ty 5 5 8 . 0 4 <14 . 0 Jo 

5 9 2 . 9 2 < 1 3 . 4 A a 5 9 5 . 9 2 < 1 3 . 4 Aa 
6 5 0 . 8 6 < 1 3 . 4 Mm 6 3 1 - 9 3 < 1 3 - 4 Jo 
7 4 5 . 9 4 < 1 3 . 4 Rg 746.89 <13 - 4 Jo 

8 5 7 . 9 6 < 1 5 - 4 Ho 8 5 8 . 9 6 <14 . 0 Ty 
9 0 5 . 8 9 < 1 5 . 4 Jo 9 0 3 . 9 2 < 1 3 . 4 HI 
561 . 0 < 1 5 - 0 Cj 5 6 2 . 9 0 < 1 2 . 5 Jo 
9 4 4 . 8 7 <14.0 Rg 9 4 6 . 3 0 <14.0 BA 

9 2 3 . 8 1 < 1 2 . 6 Jo 9 2 4 . 9 9 3 <14.0 SE 
9 3 6 . 2 0 < 1 3 . 0 Ov 9 3 7 . 7 7 < 1 5 - 4 HI 



76. THE DWARF NOVA UU AQUILAE 

F.M. Bateson & R. Mcintosh 
V a r i a b l e S t a r Section,RASNZ 
P.O.BOX 3093, Greerton, 

Tauranga, New Zealand. 

SUMMARYt Tabulated a r e 26 o u t b u r s t s of UU Aql observed between 
J.D. 2,443,616 and 2,446,721. Maxima a r e e i t h e r wide 
o r narrow. The r e s u l t s a r e d i s c u s s e d . A mean c y c l e 
of 71.6 days i s found and i s probably too long 
owing t o gaps i n the r e c o r d s . 

1 . INTRODUCTION 

Observations o f UU Aql from J.D. 2,440,410 t o 2,443,815 were d i s c u s s e d by 
Bateson ( 1 ) . We continue the o b s e r v a t i o n s of t h i s s t a r t o J.D. 2,446,721. 

2. OBSERVATIONS 

A l l o b s e r v a t i o n s were made v i s u a l l y u s i n g the same sequence as gi v e n i n the 
prev i o u s paper. The observing season i s from March through November. 
The V a r i a b l e S t a r S e c t i o n , B r i t i s h Astronomical A s s o c i a t i o n (BAA) s u p p l i e d the 
obs e r v a t i o n s made by t h e i r members f o r the y e a r s 1976 t o 1984 and f o r 
1986-7. T h i s c o n t r i b u t i o n i n c l u d e d 612 e s t i m a t e s . The members o f 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 o f N.Z. made 1,781 e s t i m a t e s . Most 
of the o b s e r v a t i o n s from both S e c t i o n s were n e g a t i v e . 

Table 1 l i s t s the o u t b u r s t s observed as the r e s u l t of the combined r e s u l t s . 
T h i s t a b l e i s i n the same format as i n the p r e v i o u s paper. The l i g h t curve 
appears i n F i g s . 1 t o 5. 

3. DISCUSSION 

There are many gaps i n the o b s e r v a t i o n s , f i r s t l y because UU Aql cannot be 
observed f o r t h r e e months each y e a r . Secondly, t h i s v a r i a b l e has not been 
c l o s e l y monitored even i n those months when i t i s ob s e r v a b l e . I t appears 
probable t h a t a number of narrow maxima have passed unobserved although i t 
seems t h a t most of the wide o u t b u r s t s were recorded. 
UU Aql i s a t y p i c a l v a r i a b l e of the SS cyg type w i t h both wide and narrow 
o u t b u r s t s . These do not appear to a l t e r n a t e o r f o l l o w any othe r r e g u l a r 
p a t t e r n . T h i s i s an o b s e r v a t i o n a l e f f e c t due t o the s m a l l number o f narrow 
maxima observed owing t o t h e i r comparatively s h o r t d u r a t i o n and the many gaps 
i n the o b s e r v a t i o n s . 

Wide maxima f o r which the parameters i n Table 1 a r e con s i d e r e d r e l i a b l e g i v e 
a mean maximum b r i g h t n e s s o f 11.40 wi t h a range o f 11.0 to 11.7. T h e i r mean 
width a t magnitude 13.5 i s 9.17 days (Range 6.2 t o 11.7 d a y s ) . 

The mean maximum magnitude of narrow o u t b u r s t s i s 11.76 from f i v e examples 
t h a t range from 11.1 t o 12.5. There a r e only two narrow maxima f o r 
which widths could be determined. These had d u r a t i o n s o f 4.2 and 5.4 days. 

The mean c y c l e , d e r i v e d from those maxima t h a t appear t o be co n s e c u t i v e i s 
71.6 days. We c o n s i d e r t h a t the t r u e mean c y c l e i s a c t u a l l y much s h o r t e r 
assuming t h a t many narrow maxima went unobserved. 
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4. CONCLUSIONS 

UU Aql r i s e s t o maximum u s u a l l y i n a day and d e c l i n e s l e s s s t e e p l y . A 
l i m i t e d number of e s t i m a t e s between 15.0 and 16.0 suggest t h a t i t s 
minimum magnitude i s about 16.0, or s l i g h t l y f a i n t e r . Maxima a r e e i t h e r wide 
or narrow. The former have a mean maximum magnitude of 11.40 and a mean 
width a t magnitude 13.5 of 9.17 days. 

Narrow maxima appear t o average magnitude 11.76 and a r e probably about 4 days 
i n d u r a t i o n . He conclude t h a t a number of narrow maxima have not been seen 
owing t o gaps i n the r e c o r d s . I f t h i s assumption i s c o r r e c t then the mean c y c l e 
of 71.6 days found from the o b s e r v a t i o n s i s too long. 

We conclude t h a t UU Aql has not been as c l o s e l y monitored as d e s i r a b l e . The 
c o r r e c t mean c y c l e w i l l o nly be determined when UU Aql r e c e i v e s c l o s e r a t t e n t i o n . 
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TABLE 1 
UU AQUILAE - OBSERVED OUTBURSTS 

No. Tvpe J.D. Max Max I n t 13.5 13.5 V/idth No. Tvpe 
24 Magv d R i s e Fading d o"b~s Rema: Magv d R i s e Fading Rema: 

24 N? ^3,833 11.5 65 — 835 — 3 1 
25 W? 44 ,012 11.6 (179) — 020 — 2 2 26 N 084 11.1 72 083 . 5 087 . 7 4.2 10 
27 W 152 11.7 68 — 158.2 — 10 3 28 N? 349 12.4 (197) — 352 — 2 4 
29 W 431 11.0 82 428 . 2 439.9 11.7 23 
50 508 11.4 77 — 511.9 — 7 5 
31 N? 571 11.5 63 570.5 — _ 6 
32 683? 11.87(112) - — - 1 6 
33 W? 772 11.7 46 — 781 — 9 34 N 823 12.5 51 821 . 6 827 . 0 5.4 10 
35 T,7 896 11.5 73 895.9 905.0 9.1 18 
36 ? 45,050? 1 3 . 2?(154) — — — 1 7 
37 W? 098 11.5 48? 109 — 4 8 
38 w 189 11.6 91 183? 194 . 3 11.3 12 
39 w 261 11.7 72 257.8 264 . 0 6.2 13 40 N? 467 11.3 (206} _ — 

4 ? 9 41 w 582 11.3 C115) 579.7 589.3 9.6 4 ? 
42 w 818 11.3 (236) — — - 11 10 
43 w 928 11.5 ( n o ) 927 . 3 ' ?937.3 10.00? 32 
44 1 46 ,159? 12.2 (231) — — - 2 11 
45 w 257 11.0 98? 255.1 265 . 3 10.2 20 
46 w 340 11.6 83 359.6 365.8 6.2 22 
47 w 551 11.0 (211) 550.0?559.5 9.5 14 
48 w 629 11.5 78 628 . 2 636.6 8.4 10 
49 w 711 11.2 82 711.0 720.5 9.5 19 
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REMARKS TO TABLE 1 

1) Gap 3 d before 8 3 3 

2 ) 
1 5 d i t 

0 1 2 

3 ) " 6 d 

i t 
1 5 2 

4 ) 
ft r;d. i i 

3 4 9 

5 ) < 1 3 . 0 on 5 0 7 , otherwise Gap 7 ^ 

6 ) Gaps 6 d before & 9 d a f t e r 6 8 3 

7 ) Gap 6 d 

tt 
0 5 0 

8 ) " 3 d 

1! 
0 9 8 

9 ) » 6 d 

It 
4 6 7 

1 0 ) 
It 

8 1 8 

1 1 ) Gaps 2 d before & 6 d a f t e r 1 5 9 

before 5 0 8 

8 | I I I I I I I 1 1 1 1 — 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r-

18 

124 * 
' • v 8 

a 

V V V V 

i t 1 1 1 1 1 t _ J 1 1 1 1 1 1 I I I I Y I I 1 1 i t i t i 

2443608 700 800 900 

8 

10 

12-

14 

1 I I I 1 1 1 1 1 j — | ( 1 1 , ! , , , , , , , , , , , , 

v \ 

V W W W v , y • v W V 

*•*' V-/ V V 

1 1 1 1 1 — J 1 1 1 l _ J 1 1 I I ' ' I | I I • I I 1 I I 16 
2443980 1008 1100 " 1200 

UU Aql FIGURE 1 
LIGHT CURVE FROM INDIVIDUAL OBSERVATIONS 
J.D. 2 , 4 4 3 , 6 0 0 - 2 , 4 4 4 , 2 0 0 



7 9 

8 

194 

' ' ' | ™r~~~~r i i i i - ^ - - r - r - , , , , , , , , , , 

2444280 308 ^ S T ^ ^ ^ ^ ^ ^ B B 

8 

10 

124 

144 

~T r 1 1 1 1 1 r 1 i i i i 1 r — T 1 — - i 1 1 1 1 1 1 1 r 1 r-

n • 4 

II 

v w 

VV ^ 

16 j - — 1 1 1 — • j — 1 — i — i — i — i — i — I — i — i i i i i_ 

2444500 600 

_ i — i — i — J i i i i 

700 800 

8 

10 

12 -I 

14 

16 

"l i" I I I n I 1 r 1 1 1 1 1—' i i 1 1 r — | r 1 1 1 1 , r r — r ~ 

ft 

- i » • ' L J _ 1 | j | t 1 i i J I L I t j L i I J I 1 i , .,1 , ,— 

2444800 900 1000 1108 

UU Aql FIGURE 2 
LIGHT CURVE FROM INDIVIDUAL OBSERVATIONS 
J.D. 2,444,200 - 2, 4 4 5 , 1 0 0 



8 0 

8 j i i i T — — i 1 1 1 1 1 1 1 1 1 1 r ~— i 1 1 1 1 1 1 1 1 1 1 1 r 

10 

124 
V w 

V V V Ay y/V W VW y v w *^ J * V V W V v/^V B W V V^ 

V w w w w v OV Wv V W V " V 
J °° v </ W V V v V 4 v '-V V w v V V 

16 — I 1 1 1 1 1 1 1 1 1 1 1 I I • I I ' 1 ' -1 I I I I L_ 

2445100 200 300 400 

8 " i i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 

104 

V 

124 . v 
v " w v w v 

V V V O V B j V V V V V 

14-
W V W V WWKrV V V 0 V B V V 

V V V V W W V \B«rV WMHfW V V V 

16 
2445400 500 600 700 

8 I — i — i — i — i — i — i — i — i — i — j — i — i — i — i — i — i — i — i — i — i — i — i — i — i — " — i — i — i — i -

104 

124 °* * & 
^ 0 ^ V V V V ^ 1 ^ ^ 

144 

v v ji/s w v v v v v w w -\ v vtp/ w v W W v v v 1 | 
v "v" -.' W - W W B V 

v v wear w *o»v V „ v w * r v V W W V <J V « W V W W 
V V W V V W D V v 'O'v V V V V V V > 

J £ I • • I I I I • I I [ I I I I I I I I I j 1 1 1 1 1 1 — * — I L -

2445700 800 900 1000 

UU Aql FIGURE 2 

LIGHT CURVE PROM INDIVIDUAL OBSERVATIONS 
J.D. 2, 4 4 5 , 1 0 0 - 2, 4 4 6 , 0 0 0 



8 1 

8 

18 

124 

144 

~r-—i 1 1 1 1 1 1 1 r 1 1 1 1 r ~i 1 1 i 1 

ft 
ft 

V V 

« V V V w 
w 

V V V V V w v 

- J 1 1 I I L_ 

W V V -iBMiVW V V 

W V W V V V V 

v w « v * v W V W -

V V V W *ti 

v v w y 

l b 

2446088 

J — i — i — i i i • i 

108 200 308 

8 I 1 r 

104 

124 

144 

- i 1 r 

e 

v v v v v v v 

v v w 

I I 1™ 

v ^ W V V 

16 
2446388 

1 1 r - i 1 1 1 r - i 1 1 r - i 1 i r 

V V 

I WV V w 

- I I I 1 1_ - I 1 1 l_ 

400 500 600 

8 i 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 ( 1 1 1 1 1 1 1 1 1 r 

10 
I 

\ 
124 * ' V V V w 

V V V v • v v v V M W V v v***P 
D 0 V 

I V v w v W -B*̂ . W W "V W W W V V V V V V V VF/ V WW w • 

"% v v w ' v w V VW HC^ V D V w 
4̂ 4̂  V V° W V V V VttWV V W V V 

• ' ^ I I I I I 1 1 1 i 1 1 1 1 1 1 L-16 I — i — i — i — i — i — i — i — i — i — 

2446680 7B0 888 988 

UU Aql FIGURE 4 

LIGHT CURVE FROM INDIVIDUAL OBSERVATIONS 
J.D. 2,446,000 - J.D. 2,446,900 



82 

8 | — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — r — 1 — 1 1 1 1 1 1 r 

10 

n n u 

14 H 

v v w-flww v w w v w w w w 1 w v v vxm# v w v 

w w w n « v v w v v v v v w „ 
./ 8 v v V V >WV V V V W V* V WV 

J£ 1 I 1 1 1 1 1 • [ I I I 1 1 1 1 1 1 1 1 1 1 1 » 1 1 J - L. 

2446980 1000 1100 1200 

UU Aql FIGURE 6 

LIGHT CURVE FROM INDIVIDUAL OBSERVATIONS 
J.D. 2,446,900 - J.D. 2,447,140 

LIGHT CURVE OF 0Y CARINAE 
( r e f e r to a r t i c l e on f o l l o w i n g pages) 

1 1 1 r — i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r 

18 

14H 

• 

i " ' I ' M °ia h 

8 M i l -

V I 

_i I t I I • • • ' I • ' ' • I 1 I I I I I I I I I 1 1 1 1— 16 
2448290 300 310 320 

0Y CAR LIGHT CURVE FROM INDIVIDUAL OBSERVATIONS 
J.D. 2,448,290 - J.D. 2,448,320 



8 3 

THE SUPEROUTBURST CYCLE OF OY CARINAE 

F.M. Bateson, D. Brunt & R. Mcintosh 
V a r i a b l e S t a r Section,R.A.S.N.Z. 
P.O. Box 3093, Greerton, Tauranga 

New Zealand 

SUMMARY; A super c y c l e of 346.5 days i s found f o r OY Car 
from o u t b u r s t s observed from 1963 through 1991. 

I n d i v i d u a l c y c l e s v a r y i n length from 254 t o 472 
days. Normal maxima appear t o be s h o r t and 
p o s s i b l y i n f r e q u e n t , but t h i s may be due t o 
gaps i n the r e c o r d s . The d a t a i s d i s c u s s e d . 

1. INTRODUCTION 

Observed o u t b u r s t s o f OY Car are l i s t e d from 1983 June 1 t o 1991 December 3 1 . 
T h i s continues the data p r e v i o u s l y p u b l i s h e d ( 1 ) . 

2. OBSERVATIONS 

A l l o b s e r v a t i o n s were made v i s u a l l y by members of the V a r i a b l e S t a r 
S e c t i o n , R.A,S,N,Z. u s i n g the same c h a r t s and sequence of comparison s t a r s as 
used f o r the pre v i o u s r e s u l t s . 

OY Car can be observed every month, but the e s t i m a t e s a r e i n f r e q u e n t i n 
the southern s p r i n g , e s p e c i a l l y i n September and October, because the v a r i a b l e 
i s then badly p l a c e d and a l s o because s p r i n g i s the worst weather c o n d i t i o n s . 
Apart frem t h i s season OY Car has been w e l l monitored i n r e c e n t y e a r s but i n 
the e a r l i e r y e a r s t h e r e a r e s u b s t a n t i a l and frequent gaps i n the o b s e r v a t i o n s . 

The o u t b u r s t s observed a r e l i s t e d i n Table 1 i n the same format as i n the pre v i o u s 
paper ( 1 ) . 

3. DISCUSSION 

OY Car has superoutbursts a t roughly y e a r l y i n t e r v a l s as w e l l as normal 
s h o r t maxima. The l a t t e r appear t o be i n f r e q u e n t , but we co n s i d e r t h a t t h i s 
may be an o b s e r v a t i o n a l e f f e c t due t o t h e i r s h o r t d u r a t i o n s . T h i s means t h a t 
they could pass unobserved when t h e r e a r e gaps i n the rec o r d s of 2 or 3 
days. 

There a r e a number of ve r y long i n t e r v a l s between some supermaxima, i . e 
between o u t b u r s t s 5 and 10; 10 and 13; 22 and 25; 25 and 28; 39 and 40. A c l o s e 
examination o f the o b s e r v a t i o n s shows t h a t i n the s e i n t e r v a l s t h e r e were gaps 
o r t h a t o u t b u r s t s were observed but were dependent on ve r y few e s t i m a t e s . 
For example, between o u t b u r s t s 5 and 10 four o u t b u r s t s were recorded of 
which t h r e e depended on a s i n g l e e s t i m a t e and one on t h r e e o b s e r v a t i o n s . The 
l a t t e r was d e f i n i t e l y a normal o u t b u r s t but the o t h e r s were u n c e r t a i n . I t appears 
t h a t Nos. 6 and 8 could have been super o u t b u r s t s . 

The above reasons have made us ignore these o u t b u r s t s i n determining a 
mean super c y c l e . T h i s l e a v e s 17 supermaxima t h a t appear t o be c o n s e c u t i v e . 
They g i v e a mean super c y c l e of 346.5 days w i t h the i n d i v i d u a l c y c l e s 
ranging from 254 t o 472 days. The mean maximum v i s u a l magnitude i s 
11.45. T h e i r widths a t magnitude 13.0 a r e from 7 to 17.5 days w i t h a mean of 
12.06 days. 
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I t i s probable t h a t supermaxima a r e s e p a r a t e d from each other by one normal 
maximum which occur roughly 160-170 days before and a f t e r a supermaximum. 
T h i s suggests t h a t t h e i r mean c y c l e i s the same as the super c y c l e . However, the 
few observed makes i t impossible t o be d e f i n i t e on t h i s . Ten normal maxima have 
been w e l l enough observed t o g i v e r e l i a b l e magnitudes a t maximum. These range 
from 12.0 to 12.5 w i t h a mean of 12.29. T h e i r widths a t magnitude 13.0 range 
from 0.7 t o 2.5 days w i t h a mean of 1.7 days. T h i s shows how d i f f i c u l t 
i t i s f o r a l l normal o u t b u r s t s t o be observed as a gap of 2 days would be 
enough f o r them t o go unobserved. 

4. CONCLUSIONS 

Super maxima of OY Car occur i n a mean super c y c l e of 346.5 days. T h e i r mean 
maximum v i s u a l magnitude i s 11.45 and t h e i r mean width 12.06 days. The 
mean magnitude of normal maxima i s 12.29 and t h e i r mean widths 1.7 days. They 
may p o s s i b l y have the same mean c y c l e as super o u t b u r s t s but the l a c k o f 
s t u f f i c e n t r e c o r d s of normal o u t b u r s t s makes i t im p o s s i b l e t o be d e f i n i t e 
on t h e i r frequency. 
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TABLE 1 
0Y CARINAE - OBSERVED OUTBURSTS 

J.D. Max 
24 
45,542.8 

791.2 
796.8 

46,184.2 
828.9 

47,136.9 
267.1 
427.6 
584.2 
819? 
825? 
985.9 

48,143? 
290.9 
498.9 

Max 
i H v 
11.8 
12.3 
11.6 
11.0 
11.0 
11.5 
12.5 
11.8 
12.0 
12.0 
12.4 
12.4 
12.7 
11.0 
12.1 

Int 
~cT 
266 
248 
56 
387 
645 
308 
130 
160 
157 
235? 

6? 
161 
157? 
147? 
208 

15.0 
i i i s e 
5 4 1 . 9 

7 9 1 . 0 

7 9 6 . 4 

1 8 3 . 7 

8 2 8 . 6 

135.0 
2 6 6 . 7 

4 2 6 . 8 

5 8 4 . 1 

1 ^ 0 Width 
Decline 3 
555.9 
795.5 
807.0 
197.1 
846.1 
146.0 
267.9 
435.5 
586.0 

9 8 5 . 6 9 8 7 . 8 

289.7 498.4 
306.0 
499.8 

12.0 
2.3 

10.6 
13.4 
17.5 
11.0 
1.2 
8.7 
1.9 

2.2 
16 .3 1.4 

REMARKS TO TABLE 1 
(1) (2) 
( 5 ) 

(4) 

Remarks 

(1) 

(2) 
( 3 ) 

(4) 

Faded to*14.8 between,outbursts 3 7 & 38. 
Gaps 9 £ before & 2 Q after 819. 
Gaps 2 before & after 825. This outburst may have been 
part of No. 45 as only observations separating the two 
outbursts were: 821.8 <12.3 and 823.9 < 12.7 
Gap l l d before 143. 
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AN APPEAL 

For the f i r s t time i n the long h i s t o r y of the V a r i a b l e S t a r S e c t i o n 
I appeal to members and those u s i n g these P u b l i c a t i o n s to make 
donations to the S e c t i o n . The purpose of such donations i s to a s s i s t 
i n paying the wages of a permanent S e c r e t a r y a t Headquarters. 

The background to t h i s appeal i s simply t h a t the volume of work has 
become such t h a t i t i s imperative t o have t h i s a s s i s t a n c e . We are 
i n the p r o c e s s of p u b l i s h i n g the l i g h t c urves and other data on 
southern v a r i a b l e s of many d i v e r s e t y p e s . T h i s data i s being produced 
at a v e r y r a p i d r a t e w i t h the v o l u n t e e r a s s i s t a n c e of Ranald Mcintosh, 
Don Brunt, B i l l G o l t z and w i t h the computer r e c e n t l y i n s t a l l e d a t 
Headquarters. The p r e p a r a t i o n of a l l t h i s data f o r p u b l i c a t i o n f a l l s 
on my shoulders i n a d d i t i o n to the maintenance of c u r r e n t programmes 
and correspondence ( c u r r e n t l y running at j u s t over 5 » 0 0 0 l e t t e r s per 
annum)• 

I s t i l l manage to work an 16 hour day, seven days a week, but to do 
j u s t i c e t o the S e c t i o n some permanent a s s i s t a n c e i s e s s e n t i a l . Up to 
now a part-time S e c r e t a r y i s employed on an i r r e g u l a r b a s i s dependant 
upon when I p e r s o n a l l y have money a v a i l a b l e to pay wages. I f I had 
help on a r e g u l a r b a s i s I could then more p r o f i t a b l y devote my time 
to r e s e a r c h as a S e c r e t a r y would r e l i e v e me of r o u t i n e m a t t e r s . 
U n f o r t u n a t e l y grants f o r wages are g e n e r a l l y excluded from grant 
a p p l i c a t i o n s under the c o n d i t i o n s l a i d down by the v a r i o u s g r a n t i n g 
a u t h o r i t i e s . Hence t h i s appeal which I t r u s t w i l l be supported by 
members and ot h e r s a c c o r d i n g to t h e i r means. 

No donation w i l l be too small - or too l a r g e - to a i d the speed 
and e f f i c i e n c y with which our data can be made a v a i l a b l e to the 
astronomical community. Your help w i l l be much a p p r e c i a t e d . 

Frank M. Bateson 
DIRECTOR 
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REPORT OF THE VARIABLE STAR SECTION, ROYAL ASTRONOMICAL SOCIETY 
OF NEW ZEALAND 

FOR THE YEARS ENDED 31 DECEMBER 1989 & 1990 

O r i g i n a l l y r e p o r t s f o r the y e a r s 1989 and 1990 were w r i t t e n i n the 
u s u a l d e t a i l f o r p u b l i c a t i o n i n Publ.16. The demand by p r o f e s s i o n a l s 
f o r data and l i g h t curves of a l a r g e number of southern dwarf novae 
made i t n e c e s s a r y to drop th e s e r e p o r t s from Publ. 16. i n order t o 
make space a v a i l a b l e i n t h a t i s s u e f o r d a t a needed u r g e n t l y f o r 
p r o f e s s i o n a l programmes. 

The l a p s e of time t h a t has ensued, coupled w i t h the f a c t t h a t 
members have been kept f u l l y informed on the a c t i v i t i e s of the 
S e c t i o n through d e t a i l s p u b l i s h e d i n v a r i o u s i s s u e s of "CHANGING 
TRENDS" means t h a t anything now w r i t t e n concerning the y e a r s 1989 
and 1990 amounts to p u b l i s h i n g s t a l e news. 

Under these circumstances i t appears b e t t e r t o merely p u b l i s h the 
u s u a l graphs of monthly t o t a l s showing the s e a s o n a l d i s t r i b u t i o n of 
o b s e r v a t i o n s . These appear on pages 88 and 8 9 . The t o t a l 
o b s e r v a t i o n s were 3 6 , 2 1 6 i n 1 9 8 9 and 5 3 , 5 5 3 i n 1990. 

The i n d i v i d u a l observers* t o t a l s f o r 1989 appear on page 8?. The 
t o t a l s f o r 1990 do not appear as i t d i d not accompany the s e a s o n a l 
graph. That was caused by the p r e s s u r e to make a v a i l a b l e to me so 
many l i g h t c urves and I overlooked the omission which was my f a u l t 
f o r which I a p o l o g i s e . 

The a t t e n t i o n of a l l members i s d i r e c t e d t o the v e r y f u l l r e p o r t f o r 
the y e a r 1991 which f o l l o w s from page 9 0 . That r e p o r t d e t a i l s the 
c u r r e n t p o s i t i o n of the S e c t i o n and i t s a c t i v i t i e s . Coupled w i t h 
the d e t a i l s f o r 1989 and 1990 as p u b l i s h e d i n "CHANGING TRENDS" t h i s 
w i l l keep a l l members up to date on a l l a c t i v i t i e s . 

Frank M. Bateson 
DIRECTOR 



OBSERVATIONS - 1988-89 

OBSERVER CODE OBS.TOTALS 

ALBRECHT, W.M.B. Aj 4967 
BALL, S . J . BB 3 
BEMBRICK, C. BJ 7 
BRYANT, K. Bk 17 
BENNIE, I.D. BN 30 
BRUNT, D. BP 143 
BAMBER, K. BR 47 
COOPER, T. CH 573 
CRAGG, T.A. Cj 1523 
COOK, G.W. CK 10 
CLARKE, G. CL 9 
CAMPOS, J.A. Cv 281 
DODSON, A.W. Dd 131 
DE BOBO, I . Dj 3 
EVANS, R.W. En 19 
FLETT, R.W. FC 34 
GOLTZ, W. Gp 1200 
GEYSER, J . J . Gq 13 
GARCIA, G. Gv 89 
HERDMAN, G, HA 2233 
HARRIES-HARRIS, E. Hi 674 
HULL, O.R. HI 814 
HERS, J . Hz 218 
IVES, F. IV 619 
JOOSTE, J . L . J f 131 
JONES, R.W. Jg 431 
JONES, A.F. Ho 13095 
LUMLEY, E. Lm 374 
KESLIE, (Mrs) A, Ls 196 
LEE, P. Lx 6 
MENZIES, B. Mf 1227 
MEYERS, P. MQ 34 
MOREL, M. Mv 15 
NELSON, P. Nl 905 
NOVAK, Z. Nv 5 
O'KANE, J . Ok 142 
ORCHISTON, ( D r ) . W. Or 10 
OVERBEEK, M.D. Ov 12359 
PARK, J . Pj 205 
PEARCE, A. Pm 2450 
ATABENOQ, R. SE 3256 
STEPHANOPOULOS, G. SK 784 
SMIT, (Dr) J.A. SP 197 
SCHILLER, D. SS 8 
TURNER, D. Tq 112 
TREGASKIS, T.B. Tr 472 
TURK, C. Tu 57 
THOMPSON, K. TV 289 
THEUNISSEN, R. TW 52 
TAYLOR, (DR)N,W. Ty 1454 
VENIMORE, (Rev) C.W. Ve 569 
WILLIAMS, D. WA 401 
WATSON, (Mrs) D. WJ 142 
WILLIAMSON, L. Vta 721 
WINNETT, R.D. Wu 191 
WILLIAMS, P. Wy 2270 

TOTAL OBSERVATIONS 56216 
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REPORT OF THE VARIABLE STAR SECTION, ROYAL ASTRONOMICAL SOCIETY OF NEW ZEALAND 

FOR YEAR ENDED 1991 DECEMBER 31 

1. OBSERVATIONS 

A t o t a l of 71,312 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 53 o b s e r v e r s . Although t h i s 
r e p o r t i s f o r the y e a r ending on 31 December, 1991, the r e c o r d of o b s e r v a t i o n s 
i s f o r the 12 months t o 31 August, 1991 i n order t o provide a s t r i c t comparison 
w i t h previous y e a r s before the S o c i e t y changed i t s f i n a n c i a l y e a r . 

Ranald Mcintosh has k i n d l y s u p p l i e d the l i s t of o b s e r v a t i o n s t h a t f o l l o w s t h i s 
r e p o r t and t h e i r monthly d i s t r i b u t i o n . T h i s diagram c l e a r l y r e f l e c t s the drop i n 
o b s e r v a t i o n s i n the s p r i n g months, due to weather c o n d i t i o n s , and i n the s h o r t 
summer n i g h t s . The sudden marked i n c r e a s e i n February was a d i r e c t e f f e c t o f 
novae d i s c o v e r i e s . I n f a c t the l a r g e i n c r e a s e i n the t o t a l o b s e r v a t i o n s t h i s 
y e a r i s p a r t l y due t o the four novae d i s c o v e r e d by P a u l C a m i l l e r i . The b e t t e r s e e i n g 
i n autumn and e a r l y w i n t e r i s a l s o r e f l e c t e d i n the graph. 

Fourteen o b s e r v e r s made over 1,000 o b s e r v a t i o n s each w i t h both A l b e r t Jones and 
Danie Overbeek both submitting over 15,000 o b s e r v a t i o n s each. 

2. COMPUTER PROCESSING. 

We are indebted t o Ranald Mcintosh, who has continued t o p r o c e s s a l l the monthly 
o b s e r v a t i o n s on h i s computer, s u p p l y i n g p r i n t outs f o r the Hipparcos programme; 
p r i n t outs f o r the Monthly C i r c u l a r s and f o r the many s p e c i a l r e q u e s t s f o r 
d a t a i n advance of p u b l i c a t i o n as w e l l as s u p p l y i n g l i g h t c u r v e s f o r r e p r o d u c t i o n 
i n our PUBLICATIONS and f o r r e q u e s t s from p r o f e s s i o n a l s f o r t h e s e . 

Don Brunt has worked s t e a d i l y i n p r o c e s s i n g d a t a from t h r hand~written l e d g e r 
s h e e t s on which r e c o r d s p r i o r t o 1 A p r i l 1987 were, recorded. B i l l G o l t z r e c e n t l y 
k i n d l y o f f e r e d to a s s i s t w i t h t h i s work. The o b j e c t i v e i n having a l l our 
o b s e r v a t i o n s i n computer readable form i s so t h a t l i g h t c u r v e s c o v e r i n g many decades 
can be p u b l i s h e d . I t has always been your D i r e c t o r ' s b e l i e f t h a t d a t a f o r 
each v a r i a b l e should cover as long a time base as p o s s i b l e . That view has been 
approved and supported by p r o f e s s i o n a l c o l l e a g u e s . 

T h i s o b j e c t i v e has been a c c e l e r a t e d by g r a n t s from The Donovan Astronomical T r u s t , 
the Kingdon-Tomlinson Bequest and the S c i e n t i f i c Research Committee of the N.Z. 
L o t t e r y Board which have enabled a computer and p r i n t e r t o be i n s t a l l e d a t 
Headquarters, we r e c o r d our a p p r e c i a t i o n t o these o r g a n i s a t i o n s f o r t h e i r 
generous g r a n t s and t o the C o u n c i l , R.A.S.N.Z. and the p r o f e s s i o n a l r e f e r e e s who 
supported our g r a n t a p p l i c a t i o n s . 

B i l l G o l t z and P e t e r Nelson now submit t h e i r monthly r e s u l t s on d i s k e t t e s . I n the 
case of P e t e r Nelson t h i s a l s o i n c l u d e s o b s e r v a t i o n s made by o t h e r members of the 
V a r i a b l e S t a r S e c t i o n , Astronomical S o c i e t y o f V i c t o r i a . Jan Hers a l s o sends 
the r e s u l t s from the South A f r i c a n o b s e r v e r s on d i s k e t t e . T h i s v a l u a b l e h e l p 
makes the work of Ranald Mcintosh somewhat l i g h t e r . 

Computer p r o c e s s i n g means t h a t the Monthly C i r c u l a r s a r e p r i n t e d l a t e r than 
they used t o be but the s a v i n g i n my time i s enormous. Producing these C i r c u l a r s 
without a computer formerly took a t l e a s t seven 14 hour days. Now they can be 
typed up i n two to t h r e e days from the p r i n t o u t s . 
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3. CIRCULARS. I n a d d i t i o n to the Monthly C i r c u l a r s l 2 S p e c i a l C i r c u l a r s were 
i s s u e d during the y e a r . These were concerned w i t h d e t a i l s of southern novae 
d i s c o v e r i e s and s p e c i a l programmes, which a l s o were l i s t e d i n the f i v e 
N e w s l e t t e r s p u b l i s h e d so t h a t o b s e r v e r s were kept f u l l y informed on the s t a r s 
t h a t needed c l o s e monitoring. Some s p e c i a l c i r c u l a r s had a l i m i t e d 
c i r c u l a t i o n as the o b j e c t mentioned was too f a i n t f o r most o b s e r v e r s , Such 
was the c a s e w i t h BL Hyi, f o r which ROSAT r e q u i r e d a magnitude e s t i m a t e . T h i s 
was obtained by Tom Cragg (magnitude 15.3). 

Our n e w s l e t t e r "CHANGING TRENDS" has a twofold purpose, i . e . t o keep ob s e r v e r s 
informed on s p e c i a l programmes and to keep a l l members i n touch w i t h each other 
and d e t a i l s of t h e i r instruments and problems. I t i s o f t e n d i f f i c u l t t o 

o b t a i n s u i t a b l e news items and I appeal to a l l members t o send i n s h o r t notes 
of matters l i k e l y t o i n t e r e s t other o b s e r v e r s . 

4. PUBLICATIONS 

P u b l i c a t i o n s No. 16 was intended t o be p u b l i s h e d e a r l i e r than i t was. We had to 
rearrange t h i s i s s u e , because p r o f e s s i o n a l s requested d e t a i l s o f the mean c y c l e s 
of many Dwarf Novae t o provide e s s e n t i a l d e t a i l s f o r t h e i r own s t u d i e s . 

P u b l i c a t i o n No. 17 mainly continues the p u b l i c a t i o n of the e s s e n t i a l 
b a s i c d e t a i l s of Dwarf Novae. Now t h a t a p r o f u s i o n of l i g h t curves have become 
a v a i l a b l e from the computer we hope t o p u b l i s h s e v e r a l i s s u e s of the P u b l i c a t i o n s 
i n 1992 w i t h papers on v a r i a b l e s of d i f f e r e n t types once a l l data on Dwarf Novae 
have been brought up to date. Hopefully No. 18 w i l l go to the p r i n t e r i n March/ 
A p r i l and No. 19 t h r e e months l a t e r . 

Dick H u l l has k i n d l y provided a comprehensive I n d e x t o the P u b l i c a t i o n s . T h i s 
was i n d i f f e r e n t formats from which I am s e l e c t i n g one w i t h some amendments. 
I t w i l l be continued t o i n c l u d e the i s s u e s due f o r p u b l i c a t i o n i n 1992 and then 
p u b l i s h e d a f t e r No. 20 has appeared. 

5. SPECIAL PROGRAMMES 

Throughout the y e a r we have continued t o fax monthly l i s t s of o b s e r v a t i o n s of 
l a r g e amplitude red v a r i a b l e s f o r the HIPPARCOS p r e d i c t i o n s . 

The ROSAT programme f i n i s h e d on February 28. During the seven months the c l o s e 
cooperation of a l l o b s e r v e r s enabled me t o phone and fax d e t a i l s of a l a r g e 
number of o u t b u r s t s . Subsequently v i s u a l l i g h t c u r v e s requested were s u p p l i e d . 

The two remarkable dwarf novae, Z Cha and OY Car, continued t o a t t r a c t a g r e a t 
d e a l of p r o f e s s i o n a l i n t e r e s t . Our a l e r t n o t i c e s and l i g h t curves were s e n t t o a 
number of p r o f e s s i o B i s f o r use w i t h t h e i r o b s e r v a t i o n s from ROSAT and I U E . 

Other dwarf novae continued t o a t t r a c t p r o f e s s i o n a l i n t e r e s t and a l e r t n o t i c e s 
and l i g h t curves were s u p p l i e d f o r many of the f a i n t e r s t a r s of t h i s type to 
Steve Howell ( A r i z o n a ) . 

A d e t a i l e d study of WW C e t i i s being made both a t the U n i v e r s i t y of Sussex and by 
Steve Howell. Complete d e t a i l s o f a l l our o b s e r v a t i o n s were s u p p l i e d to both c e n t r e s 

Nikolaus Vogt ( C h i l e ) has requested my cooperation i n a j o i n t study of the mean 
c y c l e s of a l l dwarf novae, which i s another reason why I am b r i n g i n g up to date 
d e t a i l s of our o b s e r v a t i o n s of a l l s t a r s of t h i s t ype. 

The cooperation of a l l o b s e r v e r s has enabled a l e r t n o t i c e s to be s e n t t o 
S.A.A.O. on the fades of R CrB v a r i a b l e s . They have a l s o r e c e i v e d many l i g h t curves 
Our o b s e r v a t i o n s have a l s o been used i n a s e r i e s of papers by the Canterbury (N.Z.) 
group and myself. 
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A l b e r t Jones has monitored V517 Oph e v e r s i n c e George Herbig a d v i s e d him t h a t i t 
was a suspected R CrB v a r i a b l e . During the y e a r Pam K i l m a r t i n s u p - l i e d 
measures o f some of the sequence s t a r s i n t h i s f i e l d . T h i s has enabled a l l 
o b s e r v a t i o n s , except those a t the f a i n t e s t l e v e l s , t o be reduced. T h i s s t a r 
o b v i o u s l y behaves l i k e S Aps, a f a c t t h a t was confirmed by s p e c t r o s c o p i c d a t a 
from S.A.A.O. A l l our o b s e r v a t i o n s were faxed to Dave K i l k e n n y a t S.A.A.O. 
and a combined paper i s being submitted t o "The Observatory." 

A request f o r l i g h t curves of s e v e r a l v a r i a b l e s came from the I s a a c Newton 
Telescope Group a t La Palma (Canary I s l a n d s ) . These were s u p p l i e d . 

The four novae d i s c o v e r e d by P a u l C a m i l l e r i a l l r e c e i v e d c l o s e a t t e n t i o n by 
ob s e r v e r s . We are now t r y i n g t o d i s e n t a n g l e the v a r i o u s comparison s t a r s 
used p r i o r to p u b l i s h i n g the l i g h t c u r v e s . 

I have continued t o work on a j o i n t paper w i t h Andrew Pogosyants on EX L u p i . 
The c u r r e n t s i t u a t i o n i n R u s s i a tends t o make the exchange o f information a 
p r o t r a c t e d a f f a i r . 

H.W. Duerbeck (West Germany) obtained d e t a i l s o f our o b s e r v a t i o n s of four o l d 
novae t h a t a r e s t i l l v i s i b l e (RR P i c l CP Pup;V841 Oph & V603 Aql) f o r h i s s t u d i e s 
i n t o nova t h e o r i e s and the r a t e of d e c l i n e s . 

S e v e r a l r e q u e s t s f o r our o b s e r v a t i o n s of a number of unusual v a r i a b l e s have a l l 
been f i l l e d . 

We have continued t o supply d a t a t o graduates i n N.Z., U.K. and Europe f o r use 
i n t h e i r t h e s e s . Such r e q u e s t s f i r s t commenced t o be requested f i f t e e n y e a r s 
ago s i n c e then every y e a r has brought such r e q u e s t s . 

S e v e r a l v a r i a b l e s have been found t o be wrongly c l a s s i f i e d i n the G.C.V.S. no doubt 
due t o the o r i g i n a l o b s e r v a t i o n s being r a t h e r sketchy and few i n number. The 
c o n s i s t e n t monitoring by the V.S.S. have r e v e a l e d t h e i r t r u e n a t u r e . Reports on 
these s t a r s w i l l appear i n forthcoming i s s u e of our P u b l i c a t i o n s . 

6. SEQUENCES. 

Alan Gilmore and Pam K i l m a r t i n , Mount John U n i v e r s i t y Observatory, have s u p p l i e d 
p r e c i s e p o s i t i o n s of novae and V and B-V measurements f p r comparison s t a r s i n 
the f i e l d s of r e c e n t l y d i s c o v e r e d novae and i n a number of v a r i a b l e s t a r f i e l d s . 
T h i s v a l u a b l e a s s i s t a n c e has been of g r e a t v a l u e e n a b l i n g o b s e r v a t i o n s t o be 
reduced. 

Mati Morel w i t h h i s u s u a l e f f i c e n c y and car e f o r d e t a i l has k i n d l y c i r c u l a t e d 
p r e l i m i n a r y c h a r t s f o r r e c e n t l y d i s c o v e r e d novae. 

Tom Richards has s u p p l i e d c h a r t s f o r a number of f i e l d s u s i n g a computer 
programme t h a t p l o t s the f i e l d s from the G.S.C. W h i l s t most o f the magnitudes 
have t o be measured more a c c u r a t e l y t h e s e c h a r t s provide a sound b a s i s f o r 
e s t a b l i s h i n g order out of u n c e r t a i n t y i n the f i e l d s concerned. 

We s t i l l have a g r e a t need f o r r e l i a b l e sequences i n a number of f i e l d s . A l b e r t 
Jones i s l i s t i n g the sequences f o r those f i e l d s f o r which d e t a i l s were p u b l i s h e d 
i n C i r c u l a r s , e t c . , long out of p r i n t . T h i s work proceeds s l o w l y and could 
not be otherwise c o n s i d e r i n g A l b e r t ' s enormous o b s e r v a t i o n a l output. 

7. HEADQUARTERS 

During the ye a r we have welcomed a number of new members as w e l l as some who, due 
to t h e i r c i r c u m s t a n c e s , were unable t o observe f o r some y e a r s but have now 
returned to a c t i v e observing . 
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Correspondence continues t o flow i n and out a t what appears t o be an 
alarming r a t e . A glance a t our postage book i n d i c a t e s t h a t the r a t e i s 
around 5,000 l e t t e r s per annum. I apologise t o o b s e r v e r s f o r the d e l a y s 
t h a t occur a t times i n answering t h e i r l e t t e r s but t h e s e a r e unavoidable. 

The p r e s s u r e on the f i l i n g system has been r e l i e v e d , a t l e a s t t e m p o r a r i l y , 
by sending f i v e c a r t o n s of o l d correspondence t o the Alexander T u r n b u l l 
L i b r a r y , where i t i s s t o r e d along w i t h e a r l i e r shipments f o r p o s s i b l e 
h i s t o r i c a l use a t some f u t u r e time. 

A problem t h a t w i l l have t o be s o l v e d i n 1992 i s how b e s t t o provide space 
i n the computer maintained by Ranald Mcintosh as t h i s i s now almost a t f u l l 
c a p a c i t y . I t may prove d e s i r a b l e t o e x t r a c t d a t a on s t a r s f o r which a l l 
d e t a i l s have been p u b l i s h e d and send the re c o r d s t o an i n t e r n a t i o n a l c e n t r e . 
The problem w i l l be d i s c u s s e d w i t h Ranald Mcintosh and h o p e f u l l y a s o l u t i o n 
found. 

A f t e r a l l r e c o r d s f o r any p a r t i c u l a r s t a r have been s t o r e d i n the computer 
and the r e s u l t s p u b l i s h e d the o l d hand w r i t t e n r e c o r d s a r e being destroyed, 
although the o r i g i n a l r e c o r d s from o b s e r v e r s a r e r e t a i n e d . The demand 
on storage space makes t h i s p o l i c y e s s e n t i a l . 

Our fax machine has proved t o be an i n v a l u a b l e a i d i n t r a n s m i t t i n g d a t a and a l e r t 
n o t i c e s . However, we s t i l l r e f r a i n from t u r n i n g i t on t o automatic 
e s p e c i a l l y a t n i g h t i n order t o keep the phone c l e a r f o r inward messages 
from ob s e r v e r s a d v i s i n g on the a c t i v i t y of v a r i a b l e s on the v a r i o u s s p e c i a l 
programmes o r of some unusual event. We are s o r r y t h a t t h i s has caused 
problems w i t h inward messages but overseas but i t cannot be avoided i f we are 
to provide the prompt a l e r t messages t h a t a r e r e q u i r e d . 

Obviously the shee r volume of work a t headquarters demands t h a t I have some 
s e c r e t a r i a l a s s i s t a n c e . T h i s year we have been f o r t u n a t e to o b t a i n some 
gra n t s and donations t h a t have enabled me t o employ Mrs. Maureen P h i z a c k l e a 
on a more or l e s s permanent part-time b a s i s . Apart from att e n d i n g to the 
f i l i n g and a s s i s t i n g w i t h the ty p i n g Maureen i s s t e a d i l y p r o c e s s i n g data on 
our computer. 

I g r a t e f u l l y acknowledge r e c e i p t of the gr a n t s and donations from the f o l l o w i n g 
whose p r a c t i c a l a s s i s t a n c e has enabled Maureen to be employed f o r t e n hours per 
week: W. Alb r e c h t ; S. Dreves; A. P u j i i ; G. Herdman; W. O r c h i s t o n ; T r u s t Bank, 
B.O.P.: D. Turner and an anonymous supporter. 

I appeal t o a l l members and s u p p o r t e r s , who can a f f o r d to do so, to g i v e 
donations, be they l a r g e or s m a l l , t o a s s i s t the S e c t i o n w i t h s e c r e t a r i a l 
a s s i s t a n c e . 

8. ACKNOWLEDGEMENTS. 

I t i s once again my g r e a t p l e a s u r e to thank a l l members f o r t h e i r wonderful 
cooperation and a s s i s t a n c e throughout the y e a r . F i r s t and foremost I wish 
to say a ve r y s i n c e r e thank you t o a l l o b s e r v e r s , be t h e i r c o n t r i b u t i o n l a r g e 
or s m a l l , as without t h e i r v a l u a b l e o b s e r v a t i o n s t h e r e would be no S e c t i o n . 

I must express . s p e c i a l thanks to our two ace obs e r v e r s ^ n i " 
Overbeek and A l b e r t ("Abby") Jones. Each year they seem to re c o r d a. - j . f i c 
number of high c l a s s o b s e r v a t i o n s . T h e i r r e s p e c t i v e t o t a l s form a major 
c o n t r i b u t i o n . Danie submits each month a computer r e c o r d of h i s e s t i m a t e s , 
w h i l s t Abby's long l i s t s a r e a joy t o handle. I n a d d i t i o n , Abby, as 
Deputy D i r e c t o r makes many othe r c o n t r i b u t i o n s t o the work of the S e c t i o n . 

The above comments i n no way d e t r a c t s from the v a l u e of the rec o r d s from other 



94. 

observers as a l l have maintained a v e r y high standard. 

Ranald Mcintosh i n m a i n t a i n i n g the computer r e c o r d s and p r o v i d i n g the r e q u i r e d 
data has enabled the S e c t i o n to f u n c t i o n i n an e f f i c i e n t manner. His superb 
knowledge of a l l a s p e c t s of computing has meant t h a t t h e r e i s no problem 
he cannot s o l v e . The S e c t i o n i s most f o r t u n a t e t o have h i s a s s i s t a n c e . 

Don Brunt has a l r e a d y processed around two hundred thousand o b s e r v a t i o n s and 
s t e a d i l y and a c c u r a t e l y works h i s way through many more. He a l s o s u p p l i e s the 
forms on which I prepare the monthly C i r c u l a r s . Don has proved a tower of s t r e n g t h . 
I am a l s o indebted to him and Ranald f o r g e t t i n g us over the p r e l i m i n a r y 
problems i n o p e r a t i n g our computer. 

My thanks are due to P e t e r Nelson f o r c o o r d i n a t i n g the work of the V a r i a b l e S t a r 
S e c t i o n , Astronomical S o c i e t y of V i c t o r i a . Both he and B i l l G o l t z i n sending 
t h e i r e s t i m a t e s on d i s k e t t e s have l i g h t e n e d the burden of work done by 
Ranald Mcintosh. 

I n the same way the a s s i s t a n c e of Jan Hers, V a r i a b l e S t a r S e c t i o n , Astronomical 
S o c i e t y of Southern A f r i c a has been i n v a l u a b l e by l i s t i n g the r e s u l t s from a l l h i s 
o b s e r v e r s on d i s k e t t e s each month. 

Mati Morel has s u p p l i e d many c h a r t s , a l l of which have been on the v e r y 
high standard t h a t i s a hallmark of a l l h i s work. H i s prompt c i r c u l a t i o n o f c h a r t s 
f o r novae has enabled o b s e r v e r s to commence o b s e r v a t i o n s w i t h i n a few days of 
each d i s c o v e r y . 

The S e c t i o n i s indebted t o Dick H u l l f o r producing t h e J u l i a n Date Calendar and 
f o r thewook he i s doing i n indexing the contents o f the P u b l i c a t i o n s . P e t e r 
Nelson has s u p p l i e d most k i n d l y a v e r y handy Index arranged under s t a r 
d e s i g n a t i o n s t o papers i n the P u b l i c a t i o n s . The f i n a l Index w i l l be a more 
d e t a i l e d l i s t i n g from the work of both Dick and P e t e r . 

Thanks are due to Tom Richards f o r u s i n g h i s computer programme t o produce data from 
the G.S.C. f o r our use. 

Once again the S e c t i o n has r e c e i v e d a major c o n t r i b u t i o n from Alan 
Gilmore amd Pam K i l m a r t i n , Mount John U n i v e r s i t y Observatory i n t h e i r p r e c i s 
p e t i t i o n s f o r novae; co p i e s of photos of a r e a s around novae and t h e i r sequence 
measurements. 

My p e r s o n a l thanks are extended t o Maureen P h i z a c k l e a f o r the r a p i d and 
c h e e r f u l manner i n which she »as come t o g r i p s w i t h strange methods and my 
c h a o t i c methods. 

My thanks are a l s o extended t o so many p r o f e s s i o n a l s f o r t h e i r k i n d l y 
encouragement, guidance and i n t e r e s t i n the S e c t i o n as w e l l as t o a l l those 
who have supported the S e x t i o n f i n c i a l l y through t h e i r s u b s c r i p t i o n s , g r a n t s and 
donations. 

F i n a l l y I cannot too s t r o n g l y s t r e s s t o a l l o b s e r v e r s t h a t t h e i r o b s e r v a t i o n s 
form a v a l u a b l e c o n t r i b u t i o n because i t i s only long term monitoring of v a r i a b l e 
s t a r s t h a t t h e i r b a s i c behaviour and a t times changes can be made a v a i l a b l e t o 
the p r o f e s s i o n a l s . I n t h i s age of very c o s t l y l a r g e ground based t e l e s c o p e s and 
s a t e l l i t e s p r o f e s s i o n a l s have to r e l y on us to provide such data and i t s v a l u e 
i n c r e a s e s w i t h time. 

1991 Deceiber 31 Frank M. Bateson 
DIRECTOR 
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\bS O B S E R V A T I O N S 1 9 9 0 / 1 9 9 1 

O b s e r v e r Name cms _.r o d e O b s _)_o\. 1 

A i b r e c h t , W.M.B. A.l 82:>8 
B r o w n , N . J . BA 1 
B r y a n t , K. Bk 1 0 
B r u n t , 1). BP 2 j 
B o a t t. i n i , A . BS -1 J 0 
B i g g i n s , L . HI 4 
B l a n e , D. Bz 9 b 1 
C o o p e r , 1 . CH 2 169 
C r a g g , T.A. C.i 214 0 
C o o k , C . J . C J 2 1 9 
C a m i J l e r i , P. CM 4r> 
C a m p a s , J . A . d a S. Cv oU 
D o d s o n , A.W. Dd / 8 
D r e v e s , S. I.)x 1 b 2 2 
F a r r e l 1. . F. Fm 1 4 1 
Go 1 t z , to • Gp H28 / 
G e y s e r , M.J. Gq 5 0 
G a r f i e l d , T. Gx 9 
H e r d m a n , G. HA JO 4 4 
H a r r i e s - H a r r i s , E . H i 1 0 0 9 
H u l l , O.R. H i 2 1 J o 
H e r s , J . Hz 2 1b 
1 v e s , F. I v 6 / 6 
J o o s f e , J . L . J i 1 4 
J o n e s , R.to. J g 40 J 
J o n e s . A . F . J o 1 5 b 7 1 
K r i e k , N. KN 4 
L u m i e y , E . Lm 4 7 7 
L e s l i e , A. L s o 9 
Menz i e s , B. Mf 1 1 1 f. 
M u r r a y , A.M. MG t 4 
More 1 , M. Mv 8 
N e l s o n , P. N 1 b i 7 
O ' K a n e , J . Ok 1 68 
O v e r b e e k , M.D. Ov 1 o 7 f) 4 
P a r k , J . I ' j 1 4 0 
P e a r c e , A. Pin 89H 
R i c h a r d s , T. R i 9<-> 
SAAS SAAS B01 1 
S t a b n o w . R. S E 7 4 
S t e p h a n o p i o u i o s , G. S k 2 4 6 
S m11. J . A . S P 20 \ 
T u r n e r , I K T q r> 1 
T r e g a s k i s , T . B . T r 9 J 6 
T a y l o r , N.W. Ty 2 5 H 7 
V e n i m o r e , C.to. Ve 4 7 7 
W a t s o n , D. toJ 2 1 1 
W a r d l e , T. WK 1 4 
W i l l l a m s o n , L . J . Wm J 4 / 
Wadhwa, S. S. WM J J 8 
toarnes, P. WQ 2 1 
to'innett, R.D. toil 1 04 
W i 1 1 i a m s , P. 
(1) T h i s t o t a l i n c l u d e s many of 

Wy 2 J 8 0 W i 1 1 i a m s , P. 
(1) T h i s t o t a l i n c l u d e s many of the South A f r i c a n observ 

out i n t o d e s c r e t e observer codes. T h i s accounts f o r 

Ni o t e 1 

TOTAL: 71,312 
e r s t h a t were only l a t e r s o r t 
the apparent low ob s e r v a t i o n 

count f o r Jan Hers e t c . 
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