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OUR GOLDEN J U B I L E E . 

T h i s i s s u e marks t h e Golden J u b i l e e of t h e V a r i a b l e S t a r S e c t i o n 
of t h e R o y a l A s t r o n o m i c a l S o c i e t y of New Z e a l a n d . The r a n g e and 
d i v e r s i t y of t h e p a p e r s p r e s e n t e d i n t h i s number a r e i n marked 
c o n t r a s t w i t h our modest b e g i n n i n g s . 
The f i r s t C i r c u l a r appeared on 27 J u l y 1 9 2 8 . I t s t r e s s e d t h e need 

f o r o b s e r v a t i o n s of s o u t h e r n v a r i a b l e s , and i n c l u d e d a l i s t of 19 
v a r i a b l e s t o be o b s e r v e d , m a i n l y o f M i r a Cet t y p e . C i r c u l a r No. 2 
appeared a few days l a t e r w i t h i n s t r u c t i o n s on o b s e r v i n g and r e ­
c o r d i n g . The r e s p o n s e from o b s e r v e r s was such t h a t on 12 Septem­
ber 1928 a f u r t h e r l i s t of 20 v a r i a b l e s was p u b l i s h e d . T h e r e a f t e r 
t h e C i r c u l a r s m e r e l y l i s t e d t h e o b s e r v a t i o n s made. T h i s c o n t i n u e d 
u n t i l 1944 when t h e f i r s t Memoir o f t h e S e c t i o n was p u b l i s h e d . I n 
t h i s a t o t a l of 3 5 , 379 o b s e r v a t i o n s made d u r i n g 1927-40 were d i s ­
c u s s e d . I t a l s o c o n t a i n e d a d i s c u s s i o n of t h e s y s t e m a t i c d e v i a t ­
i o n s of t h e i n d i v i d u a l o b s e r v e r s . T h e war y e a r s , d u r i n g w h i c h most 
members were on a c t i v e s e r v i c e , brought d i f f i c u l t i e s and a drop 
i n t h e number of o b s e r v a t i o n s . I t was, however, i n t h e s e y e a r s 
t h a t A.G. C r u s t , one of our members, i n d e p e n d e n t l y d i s c o v e r e d t h e 
b r i l l i a n t nova of 1942 (CP P u p ) , w h i c h d e s p i t e t h e d i f f i c u l t i e s 
of t h e t i m e s , was v e r y w e l l o b s e r v e d . T h e s e o b s e r v a t i o n s and 
a l i g h t c u r v e up t o 1950 were p u b l i s h e d i n C i r c u l a r 49 - The nova 
was f o l l o w e d c l o s e l y u n t i l i t faded below t h e t h r e s h o l d s of t h e 
i n s t r u m e n t s a v a i l a b l e f i f t e e n y e a r s a f t e r i t s d i s c o v e r y . 

I t i s not my purpose i n t h i s E d i t o r i a l t o w r i t e a h i s t o r y of t h e 
S e c t i o n . Maybe some day, when I c a n f i n d t i m e , I s h a l l get round 
to so doing. Then i t w i l l a l s o be a h i s t o r y of Astronomy i n New 
Z e a l a n d over t h e p a s t 50 y e a r s , because t h e S e c t i o n h a s been a s ­
s o c i a t e d , to a g r e a t e r or l e s s e r degree, i n a l m o s t e v e r y s t a g e o f 
advancement of our s c i e n c e i n New Z e a l a n d d u r i n g t h a t i n t e r v a l . I n 
f a c t i t was l a r g e l y r e s p o n s i b l e f o r many of t h e developments t h a t 
have t a k e n p l a c e . H i s t o r y , w r i t t e n by a p e r s o n who has had a hand 
i n i t s making, i s r a r e l y obj e c t i v e . I t t e n d s l a r g e l y t o become an 
a ttempt t o j u s t i f y h i s own a c t i o n s . I have no i n t e n t i o n o f f a l l ­
i n g i n t o t h a t t r a p . 
S t r i c t l y s p e a k i n g I s h o u l d now quote t h e t o t a l o b s e r v a t i o n s made 

and l i s t t h e c o n t r i b u t i o n s of i n d i v i d u a l o b s e r v e r s . Such f i g u r e s 
i n d i c a t e , t o a c e r t a i n e x t e n t , t h e a c t i v i t y o f members. They 
appear each y e a r i n t h e Annual R e p o r t . Long ago I gave up m a i n t ­
a i n i n g a r u n n i n g l i s t of such t o t a l s b e c a u s e t h e s e tend t o t u r n 
t h e work i n t o a numbers game w h i c h v a r i a b l e s t a r o b s e r v i n g i s n o t . 
A l l I c a n f i r m l y s t a t e i s t h a t t h e t o t a l o b s e r v a t i o n s a r e now i n 
exc e s s of 1 , 0 0 0 , 0 0 0; mor e l i k e l y t h e y a r e around 1 , 5 0 0 , 0 0 0 . 
A Golden J u b i l e e i s c e r t a i n l y a m i l e s t o n e . I t i s a good "time t o 

c o n s i d e r t h e f u t u r e , r a t h e r t h a n p a s s i n r e v i e w t h e a c h i e v e m e n t s 
of t h e p a s t . 

I t i s t h e r e f o r e p e r t i n e n t t o r e s t a t e b r i e f l y t h e aims of v i s u a l 
o b s e r v i n g , w h i c h n a t u r a l l y forms t h e major p o r t i o n of our o b s e r v ­
i n g . F i r s t l y t h e s e a r e t o o b t a i n a c c u r a c y and q u a l i t y r a t h e r t h a n 
q u a n t i t y . S e c o n d l y t h e o b s e r v a t i o n s must be o f v a r i a b l e s t a r s f o r 
w h i c h r e s u l t s a r e b oth u s e f u l and needed. T h i r d l y t h e r e s u l t s ob­
t a i n e d must be p u b l i s h e d i n p a p e r s t h a t a r e r e a d i l y a c c e s s i b l e i n 
a form t h a t i s a c c e p t a b l e to t h o s e making use of t h e m . F i n a l l y t h e 
programmes must be k e p t f l u i d so t h a t a s t r e n d s change amendments 
c a n be made t o i n c l u d e f r e s h o b j e c t s . At t h e same time e v e r y 
encouragement must be g i v e n t o p a r t t i m e a s t r o n o m e r s to use photo­
g r a p h i c and p h o t o e l e c t r i c t e c h n i q u e s when t h e y a r e w i t h i n t h e r e ­
s o u r c e s a v a i l a b l e t o them. 
I n s p e a k i n g a t t h e 1974 Annual C o n f e r e n c e of t h e R o y a l Astronom­

i c a l S o c i e t y of N.Z. on ' F i f t y Y e a r s o f V a r i a b l e S t a r s " I termed 
t h e p r e s e n t y e a r s 'The Y e a r s of H a r v e s t 1 . T h a t y e a r had s e e n t h e 



i i 
t h e commencement of our P u b l i c a t i o n s (C S e r i e s ) . T h e s e r e p l a c e d t h e 
o l d s t y l e C i r c u l a r s and p r o v i d e d a b e t t e r and more permanent way 
of p u b l i s h i n g t h e r e s u l t s . T h i s was j u s t i f i e d because a f t e r f o l l ­
owing th e b e h a v i o u r of many v a r i a b l e s f o r so many y e a r s t h e r e was 
a v a i l a b l e d a t a t h a t was m e a n i n g f u l . 
Some people f e e l t h a t v i s u a l o b s e r v i n g has l i t t l e p l a c e to-day, 

and w i l l have none i n astronomy of t h e f u t u r e . C e r t a i n l y v i s u a l 
work cannot a t t a i n t h e a c c u r a c y of p h o t o e l e c t r i c o b s e r v i n g . T h e r e 
i s , however, a g r e a t e r demand to - d a y f o r v i s u a l r e s u l t s t h a n ever 
b e f o r e , because t h e r e a r e a h o s t of v a r i a b l e s t a r s w h i c h a r e b e s t 
o b s erved v i s u a l l y r a t h e r t h a n by o t h e r methods.Many examples have 
been quoted i n both our P u b l i c a t i o n s and Monthly C i r c u l a r s of t h e 
v a l u e .of v i s u a l o b s e r v a t i o n s t h a t t h e r e i s no need to d e t a i l them 
h e r e . 
No o r g a n i s a t i o n , such a s o u r s , c a n be b e t t e r t h a n i t s o b s e r v e r s . 

I t would be i n v i d i o u s t o s i n g l e out i n d i v i d u a l s f o r m e n t i o n s i n c e 
c o n t r i b u t i o n s have come from over 400 members. I t i s t h e i r combin­
ed e f f o r t s t h a t have r e s u l t e d i n t h e h i g h r e g a r d i n w h i c h our ob­
s e r v a t i o n s a r e h e l d . One and a l l t h e y c a n be proud of what t h e y 
have a c c o m p l i s h e d . 

I t i s q u i t e u s e l e s s making o b s e r v a t i o n s i f t h e y s e r v e no purpose 
u n l e s s one i s m e r e l y o b s e r v i n g f o r one's own amusement. T h e r e 
must t h e r e f o r e be c l o s e c o - o p e r a t i o n w i t h p r o f e s s i o n a l s i n o rder 
t h a t t h e d a t a t h e y need i s o b t a i n e d and made a v a i l a b l e . R i g h t 
from t h e e a r l y days of t h e S e c t i o n we have been been most f o r t u n ­
a t e i n e s t a b l i s h i n g and m a i n t a i n i n g c l o s e c o - o p e r a t i o n w i t h 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 has been by no means a one way s t r e e t 
i n w h i c h t h e y r e q u e s t c e r t a i n o b s e r v a t i o n s . They have p r o v i d e d a 
g r e a t d e a l of m a t e r i a l a s s i s t a n c e and w i s e a d v i c e and guidance. 
A g a i n i t would be i n v i d i o u s t o m e n t i o n names because so many have 
g i v e n f r e e l y of t h e i r t i m e and knowledge t o a s s i s t u s . 
The f u t u r e i s b r i g h t . T h e r e i s much t o be done. T h e r e i s a de­

v o t e d band of o b s e r v e r s backed up by many w o r k i n g b e h i n d t h e desk 
c h e c k i n g , e n t e r i n g and p r e p a r i n g r e s u l t s f o r p u b l i c a t i o n . The 
programmes a r e more t h a n s u f f i c i e n t t o keep everybody o c c u p i e d . 
T h e r e i s , however, a c h a l l e n g e a w a i t i n g some keen, w e l l q u a l i f i e d 
p e r s o n t o u l t i m a t e l y t a k e over t h e D i r e c t o r s h i p . He, or s h e , w i l l 
need to devote a l a r g e p a r t of h i s l i f e , and much c a s h , t o d i r e c t ­
i n g , h e l p i n g , w r i t i n g and p u b l i s h i n g . But t h e r e w a r d s a r e r i c h . 
T h e s e come from t h e f r i e n d s h i p s t h a t b i n d our o r g a n i s a t i o n t o ­
g e t h e r . 

T h i s E d i t o r i a l h a s been so much h a r d e r to w r i t e t h a n e x p e c t e d , 
because t h e r e i s so much more to say t h a n space p e r m i t s . I must 
however c o n c l u d e on a p e r s o n a l n o t e . I t r u s t t h a t a l l memb er s can 
f e e l p l e a s u r e i n what t h e y have a c c o m p l i s h e d . To so many I w i s h 
t o say a v e r y s i n c e r e "Thank you" and e s p e c i a l l y f o r t h e f r i e n d ­
s h i p t h a t h a s bound us t o g e t h e r i n a common purpose.May t h e next 
f i f t y y e a r s be even more s u c c e s s f u l . 

F r a n k M. B a t e s o n 



THE DWARF NOVA AT ARAE 
F r a n k M. B a t e s o n 

R e s e a r c h A s s o c i a t e , C a r t e r O b s e r v a t o r y , W e l l i n g t o n 
and D i r e c t o r , V a r i a b l e S t a r S e c t i o n , R. A. S.N.Z. 

SUMMARY: V i s u a l o b s e r v a t i o n s o f AT A r a from J.D. 2 , 4 3 6 , 2 6 0 
to 2 , 4 4 2 , 9 5 8 a r e t a b u l a t e d and d i s c u s s e d . Obser­
ved maxima g i v e a mean c y c l e of 6 l ^ . 8 . I t i s shown 
t h a t t h i s s t a r i s c h a r a c t e r i z e d by o u t b u r s t s of 
c o m p a r a t i v e l y l o n g d u r a t i o n , w i t h a slow r i s e and 
f a l l , and by a wide r a n g e i n t h e a m p l i t u d e of 
maximum br i ghtne s s. 

1 INTRODUCTION. 

AT A r a was i n v e s t i g a t e d by H. S h a p l e y and H.H. Swope ( 1 9 3 4 ), who 
found 18 maxima on H a r v a r d p l a t e s between l 8 9 5 and 193°-They p l a ­
ced t h e ra n g e a s from 1 3 m -0 t o 1 5 m - 8 p tg.,and t h e d u r a t i o n of max­
imum a t about 2 0 d . The common d i f f e r e n c e between t h e i r maxima was 
around 70 d + 2 0 d. The p h o t o g r a p h i c magnitudes of o u t b u r s t s ranged 
from I 2 m . 9 to l 4 m . 3 - O b s e r v a t i o n s i n 19 31 showed more t h a n u s u a l 
i r r e g u l a r i t y. 

A p p a r e n t l y no o t h e r i n v e s t i g a t i o n of AT A r a h a s been made. 

2 CHARTS AND SEQUENCES. 

A.D.Walker and M.Olmsted( 1 9 5 8) p u b l i s h e d a n i d e n t i f i c a t i o n c h a r t , 
from H a r v a r d p l a t e MF 267OO and a n enlargement from p l a t e A 5 9 2 0 . 
A.F.Jones and F.M.Bateson both used t h e s e c h a r t s f o r t h e i r o b s e r -
v a t i o n s , s e l e c t i n g c o m p arison s t a r s i n d e p e n d e n t l y . 

A.Brun and M . P e t i t ( 1 9 5 7 ) p u b l i s h e d c h a r t s w i t h o u t a sequence. 
M.V.Jones sent t h e a u t h o r t h e c h a r t he had produced, on w h i c h he 
had i d e n t i f i e d c o m p arison s t a r s by l e t t e r s . B a t e s o n , Morel and 
Winnett ( 1 9 7 5 ) p u b l i s h e d c h a r t 315» on w h i c h comparison s t a r s a s 
i d e n t i f i e d by M.V.Jones were shown u s i n g h i s l e t t e r i n g . Most of 
t h e s e s t a r s were t h e same a s used e a r l i e r by A.F.Jones and by 
B a t e s o n , a l t h o u g h l e t t e r e d d i f f e r e n t l y . 

A two c o l o u r sequence f o r t h e co m p a r i s o n s t a r s on C h a r t 3 1 5 was 
p u b l i s h e d by B.Menzies ( 1 9 7 7 ) , w h i l s t N.Vogt ( 1 9 7 7 ) p u b l i s h e d a 
t h r e e c o l o u r sequence f o r some o f t h e s e s t a r s , and s e l e c t e d f o u r 
o t h e r s t a r s a s w e l l to f i l l gaps i n t h e sequence, and to extend 
i t t o f a i n t er l i m i t s . N . V o g t a l s o i n c l u d ed a f i n d i n g c h a r t , based 
on t h e ESO Sky S u r v e y , i n h i s p a p e r . 

A l l o b s e r v a t i o n s d i s c u s s e d i n t h e p r e s e n t paper were r e d u c ed 
by u s i n g t h e V magnitudes from V o g t 1 s ( 1 9 7 7 ) sequence, or from 
M e n z i e s 1 ( 1 9 7 7) sequence f o r s t a r s not measured by Vogt.An a d d i ­
t i o n a l f o u r s t a r s, not i n c l u d e d i n t h e measured sequenc e s , were 
used by A.F.Jones (one of w h i c h was a l s o used by B a t e s o n ) . Mag­
n i t u d e s f o r t h e s e were determined from s t e p e s t i m a t e s based on 
t h e V magnitudes of o t h e r s t a r s i n t h e sequence. 

3 OBSERVATIONS. 

O b s e r v a t i o n s from JD 2 , 4 3 6 , 2 6 0 ( 1958 Feb.2 5 ) t o 2 , 4 4 2 , 9 5 3 ( 1976 
J u n e 23 ) a r e g i v e n i n T a b l e 1 a s d a i l y means. A l l o b s e r v a t i o n s 
p r i o r to 2 , 4 4 1 , 5 2 6 ( 1972 J u l y 2 7 ) were made by A . F . J o n e s , s u p p l e ­
mented by a l i m i t ed numb er from F.M.Bat eson. A f t e r t h a t d a t e .ob­
s e r v a t i o n s were made by a number of o b s e r v e r s . The number of 
o b s e r v a t i o n s i n each mean have been o m i t t e d from T a b l e 1 ,because 
p r i o r t o 2 , 4 4 1 , 5 2 6 , t h e number i s u s u a l l y one or o c c a s i o n a l l y 2 . 
A f t e r t h a t d a t e t h e r e i s r a r e l y more t h a n 2 e s t i m a t e s i n c l u d e d 
i n each mean. 
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The o b s e r v i n g season i s F e b r u a r y to October each y e a r , w i t h v e r y 
few o b s e r v a t i o n s o u t s i d e t h i s i n t e r v a l . AT Ara was not monitored 
as c o n s i s t e n t l y a s o t h e r dwarf novae on t h e programme of t h e V.S. 
S., R.A.S.N.Z. 

4 DISCUSSION. 

T a b l e 2 l i s t s 63 observed maxima, numbered c o n s e c u t i v e l y i n t h e 
f i r s t column, a l t h o u g h i t i s ob v i o u s t h a t many o u t b u r s t s were not 
observed.The J u l i a n d a t e of maximum i s g i v e n i n t h e second column 
f o l l o w e d by a q u e s t i o n mark when t h e e x a c t d a t e i s c o n s i d e r e d un­
c e r t a i n . T h e maximum magnitude i s shown i n t h e t h i r d column and i s 
u n d e r l i n e d when t h e s t a r may have a t t a i n e d a b r i g h t e r magnitude, 
The i n t e r v a l , i n days,between s u c c e s s i v e maxima app e a r s i n t h e 3 r d 
column. I f i t seems p o s s i b l e t h a t t h e maxima were not s u c c e s s i v e 
t h e i n t e r v a l i s i n c l u d e d i n b r a c k e t s . The f o l l o w i n g two columns 
g i v e t h e d a t e s , when t h e y c a n be determined, when AT Ara r e a c h e d 
magnitude l 4.0 on t h e r i s e and f a l l r e s p e c t i v e l y . T h e w i d t h of t h e 
maximum,in d a y s , a t l 4 .0 i s shown i n t h e s e v e n t h column, and, t h e 
f i n a l column g i v e s t h e number of p o s i t i v e o b s e r v a t i o n s used t o 
dete r m i n e t h e d e t a i l s i n t h e p r e c e d i n g columns. 

T h e r e were 29 o t h e r d a t e s . o n w h i c h p o s i t i v e o b s e r v a t i o n s of AT 
Ara were r e c o r d e d a t l 3 m - 5 £ 0 l 4 m . 8.Many of t h e s e were c l a s s e d by 
the o b s e r v e r s a s d o u b t f u l , a s i n d i c a t e d by t h e q u e s t i o n marks i n 
T a b l e 1.Some p r o b a b l y a r e minor o u t b u r s t s , b u t T a b l e 2 o n l y i n c l ­
udes maxima t h a t a r e q u i t e d e f i n i t e , or p r o b a b l e . E v e n t h e n a num­
ber r e s t on o n l y one or two o b s e r v a t i o n s . H o w e v e r , e i t h e r , b e c a u s e 
of t h e magnitude r e c o r d e d , or beca u s e i t a p p e a r s t h a t o n l y t h e be­
g i n n i n g or end of an o u t b u r s t was s e e n , t h e y a r e i n c l u d e d i n T a b l e 
2 . 

T h e r e i s a wide d i f f e r e n c e i n t h e a m p l i t u d e of o u t b u r s t s , w h i c h 
a t maximum b r i g h t n e s s r a n g e from 11.5m-. to around 14.0. I t . i s 
p r o b a b l e t h a t minor outbur s t s o c c u r b elow l 4 .0. The s e c o u l d not 
be d e t e c t e d s i n c e t h e t h r e s h o l d of most o f t h e i n s t r u m e n t s used 
was around l 4 m . 1 . 

The a v e r a g e w i d t h a t phase l 4 m 0 I - D f o r t h e 2? b e s t o b s e r v e d ma­
xima was 15 »7 , r a n g i n g from 6 d t o 2 5 d . The mean magnitude a t 
maximum i s 1 2 . 4 . The mean i n t e r v a l between maxima t h a t appear t o 
be s u c c e s s i v e i s 6 1 ^ . 8 . P r o b a b l y s u c c e s s i v e o u t b u r s t s o c c u r a t 
i n t e r v a l s s h o r t e r t h a n t h i s . 

I n e f f e c t a l l t h e v i s u a l o b s e r v e r r e c o r d s i s t h e upper segment 
of t h e outbur s t c u r v e . T h i s i s s u f f i c i e n t t o show t h a t t h e r e i s a 
wide d i v e r s i t y i n t h e shape of t h e o u t b u r s t c u r v e . Some maxima 
show t h e normal v e r y r a p i d i n c r e a s e , w h i l s t o t h e r s have an abnor­
m a l l y slow r i s e , t a k i n g many days to r i s e from l 4 m . 0 t o maximum 
b r i g h t n e s s . T h e s e l a t t e r b e l o n g to t h e anomalous t y p e o f maxima. 
I n g e n e r a l AT A r a i s c h a r a c t e r i z e d by maxima w i t h a c o m p a r a t i v e l y 
slow r i s e and f a l l , r e s u l t i n g i n o u t b u r s t s of l o n g e r d u r a t i o n t h a n 
common t o most dwarf novae. 

F i g u r e 1 i l l u s t r a t e s a few of t h e b e t t e r observed maxima. I t 
should be noted t h a t some show a d i s t i n c t d i p on t h e r i s e . T h e s c ­
a t t e r e d n a t u r e of most of t h e o b s e r v a t i o n s p r e v e n t s t h e c l a s s i f i ­
c a t i o n of maxima i n t o d i s t i n c t i v e t y p e s . 

5 CONCLUSIONS 

AT A r a i s c h a r a c t e r i z e d by a wide r a n g e i n a m p l i t u d e a t o u t b u r s t , 
and by a predominanc e of maxima w i t h slow r i s e and f a l l . T hese 
g i v e a mean w i d t h of l 5 d - 7 a t phase l 4 m . 0 I - D . Maximum b r i g h t n e s s 
a v e r a g e s 1 2 m . 4 , w i t h a r a n g e of l l m . 5 t o around l 4 m . 0 . T h e r e a r e 
p r o b a b l y f a i n t e r minor o u t b u r s t s . S u c c e s s i v e o u t b u r s t s have a mean 
c y c l e of 6 l d - 8 , a l t h o u g h i t i s l i k e l y t h a t t h e t r u e mean c y c l e i s 
s h o r t e r t h a n t h i s . 



3 
Closer monitoring of AT Ara would enable maxima to be divided 

i n t o d i s t i n c t i v e types. Such monitoring appears warranted as t h i s 
s t a r d i f f e r s from most other dwarf novae. 
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TABLE 1 . 
OBSERVATIONS OF AT ARAE. 

J.D. MAG. 
2^36000+ 
260. 02 (13.0 
263. 21 ( 13 . 0 
286. 21 13. 8 
290. 22 (13- 4 
292. 06 (13. 5 
294. 19 (14. 1 
313. 20 (13- 5 
315- 24 (14. 1 
316.05 (14. 1 
321 . 15 (14. 1 
322. 26 (14.1 
324.25 (14. 1 
333- 99 13- 7? 
340. 03 (14. 1 
341 .95 (14. 1 

343. 24 14. 6? 
344. 98 (14. 6 
353- 25 (14. 1 
362. 98 (14. 1 
365. 02 13. 7? 

369. 98 13- 3 
370. 96 13- 5 
373- 02 13. 1 

95 12. 9 
374. 90 12. 9 

375- 97 12. 8 
376. 95 12. 9 
377- 96 13. 4 
3 8 l . 28 13- 7 

J.D. MAG. 
2^36000+ 
382. 21 14. 0 
387. 79 (13- 5 
393- 98 (13- 5 
397- 99 (14. 1 
398. 96 (14. 1 
4oi. 01 ( 13 . 5 
405. 96 (14. 1 
4ll.18 (13. 5 
4i6. a i 13. 8 
4i8. 80 (14. 1 
420. 95 (14. 1 
423- 04 (14. 1. 
425- 80 (13 . 5 
427- 00 13. 9 
428. 99 (14. 1 

431- 97 (14. 1 
446. 85 12. 9 
449. 94 13- 7 
450. 98 13. 9 
453- 94 (14. 1 

455- 92 (14. 1 
463- 96 (14. 1 
48i. 90 (14. 1 
490. 94 (13 . 5 
4 9 1 . 90 (i4. 1 
506. 89 (13- 5 
508. 91 ( 13 . 5 
510. 89 (14. 1 
512. 92 (13- 5 

J.D. MAG. 
25T6000+ 
604.15 (13-0 
615.17 (14 .1 
633.20 (13-5 
642 .23 12.6 
646 .22 12.7 
649-16 13.2 
650.18 13.4 
661 .21 (13 .5 
665 .2 1 (14 .1 
671.02 ( 13 .5 
688 .00 (13-5 
696.87 (13.0 
697 .26 (13 .5 
699.24 (13.5 
702.87 ( 12 .0 
703.25 (13-5 
708.26 (14 .1 
715-95 (13.5 
720.99 13.9? 
722.95 (14 . 1 
723.92 
726.27 
729 .00 
730.98 
733 .23 
735-15 (13.5 
736.25 (13-5 
737-23 ( 1 4 . 1 
746 .04 (13-5 

J.D. MAG. 
2^36000+ 
747.95 (13-5 
750.95 (13-5 
755-99 (14.1 
758.97 ( l 4 . i 
764.23 (13-5 

767.23 (13-5 
770.79 (13-5 
777.92 (13-5 
781.94 (13-5 
784.98 ( 1 4 . 1 
7 8 6 . 0 1 (13.5 
788.93 (13-5 
791 .00 13.9? 
8 0 2 . 9 4 12.4 
803.98 12.5 
8 0 4 . 9 4 13-0 
8 0 6 . 8 6 13.3 
8 0 9 . 9 3 13.8 
810.89 13.8 
814.95 (13-5 

(13.5 
( 13 .5 
(13-5 
(13.5 
(13-0 

2437000+ 
0 3 2 . 2 1 (13-5 
059.99 (13 .5 
0 6 9 . 9 2 (13 .0 

J.D. MAG 
27t37ooo+ 
075. 93 13- 2 
078. 00 ( 13 . 5 
0 7 9 . 98 (13- 5 
0 8 1 . 96 (13. 5 
086. 99 (13- 5 
098. 92 (13. 4 
101. 96 (14. l 
111. 98 (13- 5 
112. 96 (13. 5 
113- 93 (13. 5 
116. 99 13- 9 
126. 87 13- 7 
128. 91 13. 5 
129. 91 1-3. 5 
131- 98 13. 2 
132. 86 13- 6 
133. 93 13- 5 
134. 85 12. 8 
137. 93 13. 1 
139. 96 13. 4 
143. 97 (13. 
145. 87 (13- 5 
158. 94 (13. 5 
159- 95 (13. 5 
166. 00 (13. 5 
167. 97 (13- 5 
172. 98 (13. 0 
173. 99 (14. 1 
187. 95 13. 9 

(14.1 817-93 
(13.5 844 .95 
(13.5 845-89 
(13-5 846 .95 

14.0? 873.93 
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TABLE 1 c o n t i n u e d 
J.D. MAG. 
2T39000+ 
3 4 9 . 09 ( 1 4 . 0 
353 . 97 ( 1 4 . 1 
355 . 05 ( 1 4 . 0 . 92 ( 13 - 5 
357 . 90 ( 1 3 . 5 

371- 84 ( 1 3 . 5 
4 0 0 . 85 (13- 5 
4 0 6 . 92 13. 5 
4 0 9 . 89 12. 7 
4 1 3 . 88 13. 1 
4 i 4 . 86 13. 1 
4 i 5 . 92 13- 4 
417. 92 ( 13 - 4 
429- 87 ( 13 - 5 
5 2 6 . 15 ( 13 - 5 
5 2 8 . 15 ( 1 3 . 5 
5 3 3 . 13 ( 13 - 5 
534 . 16 ( 13 - 4 
5 3 9 . 16 ( 1 3 . 5 
5 4 3 . 17 14. 1? 
5 6 3 . 16 (13- 5 
5 6 4 . 19 ( 1 3 . 5 
5 6 7 . 22 ( 13 - 5 
5 8 5 . 08 ( 1 4 . 0 
5 8 9 . 24 ( 13 - 5 
596. 18 ( 13 - 5 
5 9 7 . 11 ( 13 - 5 
6 0 0 . 2 1 ( 1 3 - 5 
6 0 2 . 18 (13- 5 
6 0 5 . 0 1 ( 1 3 . 5 
6 1 1 . 95 ( 1 3 - 5 
6 i 4 . 92 ( 1 3 . 5 
6 15 . 96 ( 1 3 . 5 
6 19 . 94 13- 4 
6 2 1 . 22 13. 3 
6 2 2 . 97 13. 0 
6 2 7 . 02 ( 1 3 . 0 

* 22 12. 9 
6 2 8 . 22 13- 2 
6 3 0 . 23 14. 0 

6 3 1 . 23 14. 1 
6 3 9 . 97 ( 1 3 . 5 
645. 94 ( 13 - 5 
647- 96 13- 8? 
648. 96 ( 1 3 . 5 
6 5 0 . 97 ( 1 3 . 5 
6 5 1 . 92 ( 1 3 . 5 
6 6 1 . 23 (13- 5 
6 6 8 . 96 ( 13 - 5 
6 7 1 . 96 ( 1 3 . 5 
6 7 8 . 97 ( 1 3 . 5 
6 8 0 . 94 ( 1 3 . 5 
6 8 2 . 12 ( 1 3 . 5 

J.D. MAG. 
2^39000+ 
684. 12 ( 1 4 . 1 
6 8 7 . 14 ( 1 3 . 5 
6 9 8 . 95 ( 1 3 . 5 
7 0 7 . 92 13- 2 
7 0 9 . 96 13. 9 
715- 88 ( 1 3 . 4 
7 2 3 . 84 ( 13 - 5 
73 1 . 91 ( 1 3 . 5 
737- 90 ( 1 4 . 1 
7 3 8 . 93 ( 1 3 - 5 
740. 94 ( 1 3 . 5 
7 5 6 . 89 ( 1 3 . 5 
7 5 9 . 90 ( 1 3 . 5 
7 6 3 . 85 ( 1 3 - 5 
7 6 4 . 89 ( 1 3 . 5 

7 6 5 . 88 ( 1 3 . 5 
7 6 7 . 94 ( 1 3 . 5 
771- 89 ( 1 3 . 5 
7 8 l . 90 ( 1 3 . 5 
7 8 6 . 90 13. 8 
7 9 1 . 90 12. 5 
7 9 2 . 89 12. 4 
793- 88 12. 4 
7 9 4 . 89 12. 2 
795- 88 12. 5 
7 9 6 . 87 12. 5 
8 0 1 . 87 13. 7 
884. 14 ( 1 3 . 0 
8 8 5 . 15 ( 1 3 . 5 
8 8 6 . 16 ( 1 3 . 5 
8 9 0 . 15 ( 1 3 - 5 
8 9 4 . 18 ( 1 3 - 5 
8 9 6 . 25 ( 1 3 - 5 
8 9 7 . 17 ( 1 3 . 5 
8 9 8 . 18 ( 1 3 - 5 
8 9 9 . 16 ( 1 3 . 5 
9 0 8 . 17 ( 1 3 - 5 
910 . 17 ( 1 3 - 5 
912. 16 ( 1 3 . 5 
913- 17 ( 1 3 . 5 
917- 16 ( 1 3 - 5 
9 2 2 . 18 (13- 5 
9 2 7 . 16 12. 4 
9 3 9 . 18 ( 1 3 - 5 
9 4 1 . 20 ( 1 3 . 5 
9 4 3 . 18 ( 1 3 - 5 
9 5 3 . 05 ( 1 3 . 5 
9 5 9 . 24 14. l 
9 6 3 . 98 ( 1 3 - 4 
9 7 0 . 25 13. 9 
97 1 . 25 ( 1 3 . 5 
9 7 2 . 99 ( 1 3 - 5 
9 7 4 . 19 14. 3? 

J.D. MAG. 
2T39000+ 
975- 21 ( 1 3 . 5 
9 7 6 . 23 13- 9 
9 8 0 . 94 13- 1 
9 8 1 . 93 12. 9 
9 8 5 . 20 13. 3 
9 8 8 . 27 ( 13 - 0 
9 9 7 - 91 ( 1 4 . 1 
9 9 8 . 94 ( 1 3 - 5 
9 9 9 - 9 1 14. 0? 
2440000+ 

0 0 2 . 94 ( 1 3 . 5 
0 0 7 . 95 (13- 5 
0 0 8 . 85 (13- 5 
0 0 9 . 93 ( 1 3 . 5 
012. 89 ( 1 3 . 5 

015- 25 ( 1 3 - 5 
027 . 94 ( 1 3 . 5 
033 - 92 ( 1 3 . 5 
0 3 7 . 79 13. 3 
0 4 0 . 25 13- 0 
0 4 i . 27 12. 9 
0 4 4 . 23 13- 0 
0 5 1 . 94 13. 8 
053 - 94 ( 1 4 . 1 
0 5 4 . 97 ( 1 3 . 5 
0 5 6 . 84 ( 1 3 . 5 
0 6 4 . 97 ( 1 3 - 5 
0 6 6 . 97 ( 1 3 . 5 
0 6 8 . 94 ( 1 3 . 5 
0 8 2 . 93 ( 1 3 - 5 

0 8 3 . 84 ( 1 3 . 5 
0 9 2 . 98 ( 1 3 . 5 
0 9 5 . 95 ( 1 3 - 5 
0 9 8 . 95 13- l 
0 9 9 . 88 13 . 7 
106 . 89 ( 1 3 - 5 
109 . 95 14. 1? 
110. 93 ( 1 3 - 5 
112. 96 14. 3? 
113. 91 ( 1 3 . 5 

115. 88 (13- 5 
I l 6 . 91 ( 1 3 . 5 
132. 94 ( 1 3 - 0 
140. 94 ( 1 3 . 5 
143. 91 ( 1 3 - 5 

155- 89 (13- 0 
168. 94 ( 1 3 . 4 
169 . 89 13. 7 
179. 90 ( 1 3 . 0 
242. 15 ( 1 3 . 5 
2 4 4 . 16 ( 1 3 - 5 
2 7 1 . 13 13- 6 
2 7 2 . 19 13. 8 

J.D. MAG 
2¥¥oooo+ 
2 7 3 . 16 ( 13 - 5 
2 7 6 . 20 ( 1 3 - 5 
2 9 7 . 18 13. 5 
3 0 2 . 23 ( 1 3 - 5 
3 0 8 . 17 ( 1 3 . 4 

3 10 . 23 13. 5 
3 2 5 . 25 ( 13 - 4 
3 2 6 . 22 ( 13 - 5 
327 . 22 ( 1 3 . 5 
3 3 3 . 22 14. 3 
3 36 . 19 ( 1 4 . l 
338 . 23 ( 1 4 . l 
3 4 9 . 94 ( 1 3 . 5 
352 . 25 ( 1 3 . 0 
3 5 6 . 93 ( 1 3 . 5 
3 6 0 . 90 ( 13 - 5 
3 6 6 . 15 14. 3? 
3 6 9 . 23 ( 13 - 5 
376 . 90 12. 8 
377 . 92 12. 5 

3 7 9 . 93 12. 4 
3 8 1 . 87 13- 0 
3 8 2 . 94 12. 8 
3 8 3 . 98 12. 9 
3 8 4 . 92 12. 9 

3 8 9 . 93 13- 5 
3 9 3 . 26 ( 1 3 . 5 
4 0 5 . 94 ( 1 3 . 5 
4 0 8 . 97 ( 1 3 - 5 
412. 94 ( 1 3 - 5 

415* 85 ( 1 3 - 5 
422. 95 ( 1 4 . 1 
423- 95 ( 1 3 - 5 
424. 95 ( 1 3 . 5 
4 3 3 . 83 ,12. 7 

4 3 5 . 94 13. 1 
4 3 6 . 85 12. 8 
4 4 l . 94 ( 1 3 - 5 
4 4 3 . 87 ( 1 3 . 5 
446. 93 ( 1 3 - 5 

4 5 1 . 90 ( 1 3 - 5 
4 5 4 . 93 ( 1 3 - 5 
463- 91 ( 1 3 - 5 
4 7 7 . 85 14. 0? 
4 8 2 . 89 ( 1 3 - 0 

495- 87 ( 1 3 . 5 
4 9 8 . 89 ( 1 3 . 5 
5 0 5 . 93 13- 8 
5 0 6 . 85 ( 1 3 . 5 
5 0 8 . 91 ( 1 3 . 5 
5 0 9 . 95 ( 1 3 . 0 
512 . 9 0 ( 1 3 . 4 
5 2 3 . 89 ( 13 - 5 

J.D. MAG. 
2440000+ 
5 2 7 . 89 ( 1 3 - 0 
5 3 1 . 89 ( 1 3 - 0 
533- 90 ( 1 3 . 5 
6 0 7 . 15 ( 1 3 . 0 
6 2 4 . 16 ( 1 3 . 5 
6 2 8 . 17 ( 1 3 - 5 
6 3 2 . 18 ( 1 3 - 5 
6 3 3 . 19 ( 1 3 - 5 
6 3 5 . 16 ( 1 3 - 5 
649. 19 ( 1 3 . 5 
6 5 0 . 18 ( 1 3 . 5 
6 6 1 . 17 ( 1 3 - 5 
664. 19 (1 3 - 5 
6 8 1 . 19 12. 4 
6 8 3 . 20 12. 5 
684. 23 13- 3 
6 8 5 . 19 12. 8 
6 8 7 / 2 0 13. 3 
6 9 0 . 19 14. 1 
6 9 1 . 19 14. 1 
7 0 4 . 98 ( 1 3 - 5 
7 10 . 2 1 ( 1 3 - 5 
7 1 1 . 22 ( 1 3 . 5 
712. 2 1 ( 1 3 . 5 
7 16 . 95 ( 1 3 - 5 
7 2 0 . 20 ( 1 3 . 5 
7 2 2 . 20 ( 1 3 . 5 
7 2 3 . 24 ( 1 3 . 5 
7 3 2 . 97 ( 1 3 - 5 
733- 95 ( 1 3 - 5 
7 4 4 . 95 ( 1 3 - 5 
746. 94 ( 1 3 . 5 
7 6 1 . 99 ( 1 3 . 4 
7 6 2 . 94 ( 1 3 . 5 
7 6 4 . 91 ( 1 3 . 5 

773- 93 ( 1 3 . 5 
775- 95 ( 1 3 - 5 
790.. 94 12. 8 
793- 82 12. 9 
7 9 4 . 97 13. 3 

795- 94 ( 1 3 - 5 
8 0 1 . 97 ( 1 3 - 5 
8 0 7 . 93 (13- 5 
8 1 6 . 83 ( 1 3 . 0 
8 2 1 . 94 ( 1 3 - 5 
8 2 2 . 97 ( 1 4 . l 
8 2 3 . 91 ( 1 3 - 5 
8 3 1 . 93 ( 1 3 . 5 
8 3 2 . 94 ( 1 3 . 5 
8 3 7 . 00 ( 1 3 . 5 
846. 88 ( 1 3 . 5 
8 5 6 . 88 13- 0 
8 5 7 . 97 13. 3 
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J.D. MAG. J.D. MAG. J.D. MAG. J.D. MAG. J.D. MAG. 
244oooo+ 244 iooo + 2W1OOO+ "2T¥lOOO+ "2T¥l000+ 
8 6 3 . 90 13 . 5 2 0 3 . 92 (13- 5 4 7 4 . 93 (13. 5 572. 90 (14. 2 7 5 8 . 20 13- 7 
8 6 6 . 94 ( 1 3 . 0 2 0 7 . 92 (13- 5 4 7 5 . 94 ( 1 3 - 5 573- 94 (13- 6 7 7 1 . 23 12. 6 
8 8 i . 86 (13- 5 2 14 . 88 ( 13 - 5 477- 06 ( 1 3 . 5 5 7 4 . 90 ( 1 3 . 6 773- 20 12. 6 
8 8 3 . 9 1 (13. 5 2 16 . 88 (13- 5 4 7 8 . 2 1 ( 1 3 - 5 575- 90 ( 13 - 6 7 7 4 . 14 13- 35 
906. 90 ( 1 3 . 0 2 18 . 94 (13- 5 4 7 9 . 24 (13. 5 577- 92 ( 1 4 . 0 7 7 5 . 05 13- 6 
9 8 1 . 15 ( 13 - 5 2 2 2 . 92 ( 1 3 . 5 479- 99 (13. 5 579- 92 (13. 0 7 7 7 . 24 (13. 5 
9 9 0 . 16 ( 13 - 5 2 3 4 . 90 ( 1 3 - 5 4 8 2 . 94 (13. 5 5 8 2 . 89 13. 0 . 95 (13- 5 
2441000+ 2 3 6 . 96 ( 13 - 4 486. 93 ( 13 - 4 5 8 3 . 87 13. 4 7 7 8 . 28 14. 2 
O i l . 18 (13. 5 237- 89 (13- 5 487- 92 ( 1 3 - 4 5 8 4 . 88 12. 4 779- 07 14. 00 
019. 22 (13. 4 243- 92 (13- 5 4 9 0 . 25 ( 13 - 5 5 8 5 . 90 12. 5 7 8 0 . 06 ( 13 - 6 
0 2 0 . 20 (13- 5 249- 88 ( 13 - 4 4 9 6 . 8 1 ( 13 - 0 5 8 6 . 84 12. 8 7 8 1 . 07 ( 1 3 . 6 
0 3 2 . 2 1 ( 13 - 5 2 6 8 . 90 (13- 5 4 9 9 . 82 ( 1 3 - 5 92 1 1 . 5? 7 8 2 . 2 1 ( 1 3 - 5 
0 3 9 . 19 ( 13 - 5 335- 14 (13- 0 5 0 0 . 92 ( 13 - 5 5 8 7 . 9 1 12. 80 7 8 5 . 2 1 ( 1 3 . 5 
0 4 l . 03 ( 13 - 5 339- 15 ( 1 3 . 5 5 0 1 . 97 (13- 5 5 8 9 . 92 13- 50 787- 26 (14. 2 
044. 22 ( 13 - 5 360. 19 (13- 5 5 0 3 . 93 (13. 5 591* 90 14. l 7 8 8 . 22 (13. 5 

047. 15 13- 7 3 6 l . 17 13- 4 5 0 6 . 20 ( 1 3 - 5 592. 91 (13- 6 7 8 9 . 19 (13. 6 
0 5 0 . 22 ( 13 - 5 3 6 2 . 16 13- 3 513- 22 (13- 4 593- 91 ( 13 - 6 7 9 4 . 28 ( 1 2 . 6 
0 6 4 . 97 ( 13 - 5 367. 19 12. 9 515- 95 (13- 5 5 9 4 . 89 ( 1 3 . 6 7 9 5 . 08 14. 7 
0 6 7 . 18 ( 13 - 5 3 7 3 . 16 ( 1 3 - 5 5 2 5 . 8 1 (13- 0 595- 90 (13. 6 * 99 14. 7 
0 6 9 . 22 13- 9 3 8 9 . 17 ( 1 3 . 5 527- 00 ( 1 3 - 0 5 9 6 . 90 ( 13 - 6 7 9 6 . 98 ( 1 3 . 6 
0 7 0 . 20 13- 8 . 390. 21 (13. 5 5 2 8 . 00 ( 1 4 . 5 597- 90 ( 1 3 - 6 7 9 8 . 26 (13. 6 
0 7 8 . 96 ( 1 3 - 4 3 9 1 . 18 (13- 5 5 2 9 . 88 (13. 4 5 9 8 . 89 ( 1 3 . 6 8 0 0 . 0 3 ( 1 2 . 6 
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TABLE 2 c o n t i n u e d 

No. J . D. MAG. INT. 14.01 14.0D WIDTH No. 
d d O b s . 

27 2,439 ,409 12/7 75 406 419 13 5 
28 625? 12.9 (216) 617 631 14 7 
29 704? 13.2 79 * * • * a a a a a 2 
30 795 12.2 91 786 803 17 8 

31 927? 12.4 (132) * a a a a a 1 
32 983? 12.9 56 976 986 10 5 
33 2,440 , 0 4 2 12.9 59 034 052 18 5 
34 098 13-1 56 * a » a a a * a a 4 
35 171? 13-7 73 * a * * a a • » a 1 
36 269? 13.6 98 * # • * a a » a a 2 
37 300 13.5 31 • * * * a a a a a 2 
38 380 12 . 4 80 368 393 25 9 
39 432? 12.7 52 * • • 4 4 i a a a 3 
4 0 681 12 . 4 ( 2 4 9 ) 676 691 15 7 
4 i 791 12 . 8 ( 1 1 0 ) • * * * a a 3 

42 853? 13-0 62 a a • a a a 3 
43 2,441 , 0 4 5 ? 13-7 (1 9 2 ) * * * l 
44 084? 13.5 39 • a a a a a 3 
45 120? 13.9 36 a * * a * * 2 
4 6 177 12.2 57 174 188 14 4 

47 368 12.9 ( 1 9 1 ) a a * a a a a a a 3 
4 8 4 l 8 12.5 50 415 423 8 4 
49 4 6 6 13.3 4 8 462 475 13 3 
50 585 12.4 (1 1 9 ) 5 8 l 591 10 12 
51 771 12 . 6 (186) 755 778 23 11 
52 839 13-8 68 836 842 6 9 
53 886? 13-1 47 * a a a * a a * a 3 
54 957 11 . 5 71 945 970 25 18 
55 2,442,128 12 . 6 ( 1 7 1 ) 125 135 10 7 
56 213 12.0 85 208 220 12 8 

57 274 14.1 61 5 
58 302? 13-8 28 3 
59 552? 13- 1 (250) 2 
60 589? 13-5 37 1 
6 i 665? 13-2 76 1 
62 826? 13-0 (161) 3 
63 881? 13-0 55 2 
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THE DWARF NOVA FQ SCORPII 
F r a n k M. B a t e s o n 

R e s e a r c h A s s o c i a t e , C a r t e r O b s e r v a t o r y , W e l l i n g t o n 
and D i r e c t o r , V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. 

SUMMARY: V i s u a l o b s e r v a t i o n s of FQ Sco over an i n t e r v a l of 
22yr show t h a t o u t b u r s t s o c c u r a t f r e q u e n t i n t e r ­
v a l s w i t h a mean c y c l e of 36 . Observed maxima 
have a mean magnitude of 1 2 . 8 V and v a r y w i d e l y i n 
w i d t h . The r i s e t o maximum b r i g h t n e s s i s a l m o s t 
a l w a y s s t e e p , w h i l s t t h e r a t e of d e c l i n e v a r i e s . 
Some f a l l s a r e a l most a s stee p a s t h e r i s e . Other 
maxima have s l o w d e c l i n e s . T h e p o s s i b i l i t y o f d i p s 
i n t h e l i g h t c u r v e b e i n g due to some o r b i t a l f e a ­
t u r e c a n o n l y be determined by p h o t o e l e c t r i c ob­
s e r v a t i o n s . 

1 INTRODUCTION 

V i s u a l o b s e r v a t i o n s of FQ Sco from JD 2 , 4 3 4,819 t o 2,440 , 0 3 8 were 
d i s c u s s e d by B a t e s o n & J o n e s ( l 9 7 0 ) on t h e b a s i s of s t e p e s t i m a t e s 
a s s i g n e d t o t h e com p a r i s o n s t a r s. They p o i n t e d out t h e d i f f i c u l t y 
i n ob s e r v i n g t h i s s t a r , s i n e e i t r i s e s not more t h a n l m . 0 t o l m . 5 
above t h e t h r e s h o l d of t h e i n s t r u m e n t s u s e d . 

Vogt ( 1 9 7 7 ) p u b l i s h e d a t h r e e c o l o u r sequence f o r t h e comparison 
s t a r s . T h e s e s t a r s were i d e n t i f i e d by l e t t e r s on a p r e l i m i n a r y 
c h a r t produced by M.V. J o n e s . T h i s c h a r t w i l l appear i n a f u t u r e 
i s s u e of " C h a r t s f o r S o u t h e r n V a r i a b l e s . " V o g t 1 s sequence h a s been 
used to r e d u c e a l l o b s e r v a t i o n s t o V magnitudes. T h e r e were a few 
e s t i m a t e s made u s i n g o t h e r c o mparison s t a r s . T h e s e were r e d u c e d 
by i n t e r - c o m p a r i s o n w i t h t h e V magnitudes of t h e s t a r s i n Vogt's 
sequenc e. 

2 OBSERVATIONS 

Memb e r s of t h e V a r i a b l e S t a r S e c t i o n , R o y a l A s t r o n o m i c a l S o c i e t y 
of New Z e a l a n d , made 2 , 0 7 3 o b s e r v a t i o n s between JD 2 , 4 3 4 , 8 1 9 ( 1 9 5 4 
March 17) and 2 , 4 4 3 , 0 4 4 ( 1 9 7 6 Sept. 2 2 ) . T h e r e were 2 6 7 p o s i t i v e 
ob s e r v a t i o n s and 1,709 n e g a t i v e o b s e r v a t i o n s , when FQ Sco wa s i n -
v i s i b l e . An a d d i t i o n a l 97 o b s e r v a t i o n s r e c o r d e d t h e v a r i a b l e 
a s e i t h e r j u s t v i s i b l e or a s " T r a c e , " u s u a l l y w i t h o u t i t b e i n g 
p o s s i b l e t o make a d e f i n i t e e s t i m a t e of i t s b r i g h t n e s s . 

T a b l e 1 l i s t s t h e J u l i a n Date and magnitude f o r t h e p o s i t i v e ob-
s e r v a t i o n s and t h e immediate p r e c e d i n g and f o l l o w i n g a e g a t i v e 
o b s e r v a t i o n s , i f t h e s e were made w i t h i n 10 days o f a p o s i t i v e ob­
s e r v a t i o n . I f t h e magnitude i n column 2 i s from a s i n g l e e s t i m a t e 
i t i s g i v e n to t e n t h s , and, i f from two, or more, e s t i m a t e s i t i s 
g i v e n to h u n d r e d t h s . 

T a b l e 2 l i s t s t h e observed maxima d e r i v e d from t h e o b s e r v a t i o n s 
i n T a b l e l . T h e d a t e o f maximum i n t h e f i r s t column h a s a q u e s t i o n 
mark a f t e r i t i f t h e date i s c o n s i d e r e d u n c e r t a i n . The magnitude 
i n t h e second column i s u n d e r l i n e d i f i t a p p e a r s p r o b a b l e t h a t FQ 
Sco a t t a i n e d a b r i g h t er magnitude t h a n t h a t shown. The i n t e r v a l , 
i n d a ys, from t h e p r e v i o u s maximum i s shown i n t h e t h i r d column, 
b e i n g e n c l o s e d i n b r a c k e t s i f i t a p p e a r s t h a t t h e maxima a r e not 
s u c c e s s i v e . The f o u r t h column g i v e s t h e w i d t h , i n days, a t phase 
14.0I-D when t h i s c o u l d be de t e r m i n e d . The f i n a l column shows t h e 
number o f p o s i t i v e o b s e r v a t i o n s f o r each maximum. 

A d d i t i o n a l p o s s i b l e maxima a r e l i s t e d i n T a b l e 3-These a r e from 
t h e 9 7 o b s e r v a t i o n s mentioned i n t h e f i r s t p a r a g r a p h o f t h e s e c t ­
ion.None of t h e d a t e s i n T a b l e 3 c a n be c o n s i d e r e d a s d e f i n i t e . 

F i g u r e 1 i l l u s t r a t e s some o f t h e b e s t o b served maxima. 



12 

3 FREQUENCY OF OUTBURSTS 

The o b s e r v i n g s e a s o n i s from A p r i l t o October i n c l u s i v e , w i t h few 
o b s e r v a t i o n s i n o t h e r months. T h i s e x p l a i n s many of t h e l a r g e i n ­
t e r v a l s i n column t h r e e of T a b l e 2 . I t i s o b v i o u s t h a t most of t h e 
maxima l i s t e d i n T a b l e 2 a r e not s u c c e s s i v e . I f on^y t h o s e maxima 
a r e c o n s i d e r e d t h a t appear to be s u c c e s s i v e a mean c y c l e of 37^*3 
i s found. 
A mean c y c l e of 3 6 ^ . 3 ^ s found when t h e p o s s i b l e maxima l i s t e d 

i n T a b l e 3 a r e combined w i t h t h e d e f i n i t e maxima of T a b l e 2. T h i s 
a p p e a r s to be j u s t i f i e d a s i t i s p r o b a b l e t h a t T a b l e 3 i n c l u d e s 
o u t b u r s t s a t t h e l i m i t of t h e i n s t r u m e n t s used. P r o b a b l y even 
f a i n t er outbur s t s o c c u r so t h a t i t i s l i k e l y t h a t t h e mean c y c l e 
i s s h o r t er t h a n 36 . 

4 DISCUSSION 

V i s u a l o b s e r v a t i o n s of FQ Sco made w i t h t h e i n s t r u m e n t s employed 
m e r e l y r e s u l t i n r e c o r d s of t h e b r i g h t e s t segment of t h e o u t b u r s t 
c u r v e . F o r t h i s reason t h e i n f o r m a t i o n t h a t c a n be d e r i v e d from 
them i s l i m i t e d . 

The mean magnitude of t h e b e s t determined maxima i s I 2 m . 8 v w i t h 
a r a n g e of 1 2 m . 1 to 1 3 m - 4 . I t i s p r o b a b l e t h a t many o u t b u r s t s do 
not even r e a c h l 3 m - 4 . The r i s e i s g e n e r a l l y s t e e p , w h i l s t t h e de­
c l i n e shows wide v a r i a t i o n . Some f a l l s a r e almost but not q u i t e 
as s t e e p a s t h e r i s e ; o t h e r s a r e v e r y slow. G e n e r a l l y maxima of 
l 2 m . 6 , or b r i g h t e r , have t h e s t e e p e s t f a l l s . T h e r e i s a tendency 
f o r t h e f a i n t er maxima t o be t h e b r o a d e s t . 

The w i d t h a t phase 1 4.0I-D r a n g e s from 3 d t o 1 7 d Maxima appear 
to be e i t h e r narrow, w i t h w i d t h s l e s s t h a n or l o n g w i t h w i d t h s 
of 9^ or longer.Anomalous maxima a p p a r e n t l y do not o c c u r ; n o r does 
FQ Sco have supermaxima. 

Some maxima appear to show a d i s t i n c t d i p , w i t h an a m p l i t u d e of 
of 0 m . 4 , e i t h e r between t h e top of t h e i n i t i a l r i s e and t h e sub­
sequent maximum b r i g h t n e s s , or i m m e d i a t e l y f o l l o w i n g maximum. I t 
i s d i f f i c u l t t o be d e f i n i t e a s t o whether t h e s e d i p s a r e r e a l , or 
due to t h e n a t u r e of v i s u a l o b s e r v i n g . However s i m i l a r d i p s have 
been w e l l o b s e r v e d i n o t h e r dwarf novae ( B a t e s o n 1974 & 1977)- I t 
i s o n l y p h o t o e l e c t r i c ob s e r v a t i o n s t h a t c a n det ermine whether t h e 
d i p s i n t h e c a s e of FQ Sco a r e r e a l and a l l i e d t o some o r b i t a l 
f e a t u r e. 
5 CONCLUSIONS 

Subj e c t to t h e l i m i t a t i o n s of t h e ob s e r v a t i o n s FQ Sco app ear s to 
have e i t h e r n a rrow outbur s t s w i t h w i d t h s a t phase 1 4.0I-D of l e s s 
t h a n 9 , or l o n g maxima h a v i n g w i d t h s g r e a t e r t h a n 9^. Anomalous 
maxima and supermaxima have not been r e c o r d e d . Maximum magnitude 
r a n g e s from 1 2 m . l to I 3 m - 4 w i t h a mean of I 2 m . 8 . F a i n t er outbur s t s 
p r o b a b l y o c c u r . The mean c y c l e i s no l o n g e r t h a n 3 6 ^ and, i f t h e 
f a i n t e r o i t b u r s t s suggested o c c u r , t h e n t h e mean c y c l e i s s h o r t e r 
t h a n 3 6 d . 

A t t e n t i o n i s drawn to t h e p o s s i b i l i t y t h a t FQ Sco may have d i p s 
i n t h i s l i g h t c u r v e , w h i c h might be a l l i e d t o some o r b i t a l f e a t u r e . 
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TABLE 1 . 

J.D MAG. 
2 T 3 4 0 O 0 + 
8 7 0 . 2 1 ( 1 3 . 4 
8 7 1 . 98 13- 3 
8 7 3 . 2 1 13- 3 
8 7 4 . 2 1 13- 1 
8 7 5 . 2 1 1 3 . 0 
8 7 7 . 20 12 . 1 
8 7 8 . 27 1 3 . 2 
884. 86 ( 1 3 . 4 
8 8 7 . 9 4 13- 8 
8 8 8 . 9 1 ( 1 3 - 4 

9 8 3 . 9 4 ( 1 3 . 4 
9 8 4 . 95 1 3 . 05 
9 8 6 . 9 0 1 2 . 6 5 
9 8 8 . 0 1 1 2 . 8 

86 12 . 8 
9 9 2 . 9 3 ( 1 3 . 4 

2 4 3 5 0 0 0 + 
2 4 1 . 26 ( 1 3 . 4 
244. 9 1 12 . 4 
246. 8 7 1 3 . 2 
2 4 7 - 9 3 13- 0 
248. 9 0 13- 1 
2 5 0 . 28 1 3 . 3 

. 91 ( 1 3 . 4 
2 5 1 . 24 1 3 . 9 

* 9 4 ( 1 3 . 4 

422. 89 1 2 . 7 

5 9 6 . 0 2 ( 1 3 - 4 
25 13- 2 

5 9 7 . 12 13- 10 
6 0 2 . 97 ( 1 3 . 4 

642. 87 ( 1 2 . 9 
648. 78 1 2 . 5 
649- 84 1 2 . 5 
6 5 0 . 8 5 1 3 . 2 
6 5 4 . 96 ( 1 3 . 4 

9 5 3 . 22 13- 1 
9 5 4 . 22 13. 2 
9 5 8 . 2 3 ( 1 3 . 4 

9 8 0 . 9 4 ( 1 2 . 9 
9 8 2 . 9 0 1 3 . 5 
9 8 3 . 9 7 ( 1 3 . 4 

9 9 1 . 9 7 (13- 8 
9 9 4 . 91 13- 3 
9 9 7 . 2 0 1 3 . 7 

OBSERVATIONS OF FQ SCORPII. 
J.D. MAG. 
2T36OOO+ 
0 0 6 . 8 8 ( 1 3 . 4 

0 2 1 . 7 9 ( 1 3 . 4 
0 2 5 - 2 1 1 3 - 8 
0 2 6 . 1 6 ( 1 3 - 4 

0 3 3 . 8 1 
0 4 2 . 9 1 
0 4 3 . 8 1 
0 4 4 . 9 4 
0 4 5 . 8 5 
0 4 6 . 8 1 
0 4 8 . 8 7 
0 4 9 - 9 3 
0 5 0 . 9 3 
0 5 2 . 9 9 

0 7 0 . 9 8 
0 7 2 . 8 5 
0 7 3.93 
2 5 7 . 2 1 
2 6 0 . 2 1 
2 6 l . 1 8 
2 6 2 . 2 1 

3 0 5 . 0 3 
3 0 6 . 0 0 
3 0 7 . 2 3 

3 3 4 . 0 1 
3 3 9 . 9 9 
3 4 1 . 2 6 

3 5 3 . 1 8 
3 5 4 . 2 3 
3 5 5 . 2 7 
3 5 6 . 0 4 
3 6 1 . 9 0 
3 6 2 . 9 8 
3 6 4 . 0 2 

. 9 4 
3 6 5 . 8 7 

4 1 7 . 7 3 
4 i 8 . 8 0 
4 2 0 . 0 3 

. 9 4 
4 2 1 . 9 9 
4 2 2 . 8 9 
4 3 1 . 9 6 

( 13.4 
1 3 . 0 
13.2 
13- 1 
1 3 . 1 
13.2 
1 3 . 3 
1 3 . 3 
13-7 

( 1 3-4 
( 13.4 

1 3 . 8 
( 13-4 

1 3 - 0 
13.2 
1 3 - 2 

(13-4 
13-2 
1 3 - 3 

( 13.4 
( 1 3.4 

1 3 - 9 
( 1 3-4 
( 13.4 

1 3 - 9 
1 3 - 3 
1 3 - 1 
1 3 . 2 
13 - 3 
1 3 . 3 
13-6 

( 1 3 - 8 

( 1 2 . 9 
13-5 
1 3 . 2 
13 - 2 
1 3 . 3 
12.4 

( 13.4 

J.D. MAG. 
2 T 3 6 0 0 0 + 
4 9 7 . 8 8 ( 1 2 . 9 
4 9 8 . 8 7 1 2 . 9 
4 9 9 . 8 7 13- 2 
5 0 6 . 8 7 (13- 4 

6 8 0 . 22 ( 1 3 . 4 
6 8 5 . 9 0 13- 4 
6 8 8 . 0 0 1 3 . 2 

97 13- 0 
6 8 9 - 99 1 2 . 5 
6 9 0 . 9 6 13- 0 
6 9 4 . 9 6 ( 1 2 . 9 

7 7 7 . 93 ( 1 3 . 4 
7 8 1 . 93 1 2 . 7 
7 8 2 . 9 6 1 2 . 9 
7 8 4 . 96 1 2 . 9 
7 8 5 - 9 5 13. 50 
7 8 7 - 8 1 13- 1 
7 8 8 . 92 1 3 . 0 
7 8 9 . 9 2 13- 2 
7 9 0 . 8 0 13- 3 
7 9 1 . 9 4 13- 3 
7 9 2 . 9 7 ( 1 2 . 9 

8 5 0 . 8 7 ( 1 3 . 4 
8 5 3 - 8 8 13- 2 
8 6 0 . 8 7 13- 2 
8 6 3 . 8 9 ( 1 2 . 9 

2 4 3 7 0 0 0 + 
0 5 9 . 98 ( 1 3 - 4 
0 6 9 . 91 13- 1 
0 7 0 . 95 13- 2 
0 7 5 . 91 ( 1 3 . 4 

1 3 9 . 9 6 ( 1 3 . 4 
143- 77 13- 2 

* 9 6 ( 1 3 - 4 

1 5 8 . 9 3 ( 1 3 - 4 
159- 93 13- 2 
1 6 5 . 0 0 ( 1 2 . 9 

3 7 7 . 14 (1 3 - 4 
3 8 4 . 16 1 2 . 7 
3 8 5 . 20 13- 1 
3 8 6 . 2 1 1 3 . 2 
3 8 7 . 22 1 3 . 5 
3 8 8 . 20 13- 9 

J.D. MAG. 
2 4 3 7 0 0 0 + 
4 6 9 - 99 ( 1 3 . 4 
4 7 1 . 94 1 3 . 2 
4 7 4 . 2 1 1 3 . 9 
4 7 8 . 9 3 ( 1 2 . 1 
4 7 9 . 93 ( 1 2 . 9 

512. 8 6 ( 1 3 . 4 
5 1 9 - 8 2 13- 1 
5 2 1 . 93 1 2 . 7 
5 2 2 . 99 1 3 . 0 
5 2 3 . 99 13- 1 
5 2 4 . 98 1 2 . 7 
5 2 7 - 8 8 13- l 
5 2 8 . 9 4 1 3 . 2 
5 3 0 . 9 3 1 3 . 7 
5 3 9 . 8 7 ( 1 3 . 4 

8 i 4 . 2 3 1 3 . 3 
8 2 0 . 95 (13- 4 

848. 8 1 ( 1 3 . 4 
8 5 2 . 95 13. 3 
8 5 3 . 8 8 1 3 . 3 
8 5 6 . 8 5 ( 1 2 . 9 

9 5 3 - 8 8 13.4 
9 5 8 . 8 7 ( 1 3 . 4 

2 4 3 8 0 0 0 + 
1 5 6 . 24 ( 1 3 - 4 
1 6 3 . 9 0 13- 0 
1 6 4 . 9 6 13- 1 
1 6 7 . 24 13- 0 

a 9 7 13- 2 
1 6 8 . 9 4 13- 3 
1 7 0 . 97 (13- 4 

2 5 9 . 8 6 ( 1 3 . 4 
2 6 3 . 8 7 1 3 . 3 
2 6 4 . 8 2 13- l 
2 6 5 . 8 1 13. 3 
2 6 6 . 95 13- 2 

4 9 4 . 2 1 ( 1 3 . 4 
4 9 8 . 2 1 13. 1 
5 0 1 . 22 13- 0 
5 0 2 . 2 1 13. 0 
5 0 4 . 22 13- 0 
5 0 5 . 22 13- 2 
5 0 9 . 2 5 ( 1 3 . 4 

J.D. MAG. 
2438OOO+ 
6 6 0 . 8 3 ( 1 3 . 4 
6 6 3 . 96 13- 3 
664. 91 13- 3 
6 6 5 . 9 1 13. 8 
6 6 6 . 8 6 ( 1 3 . 4 

6 9 6 . 87 ( 1 3 - 4 
6 9 9 . 87 13. 2 
7 0 2 . 8 7 13. 3 

7 8 5 . 16 13- 0 
7 8 6 . 16 13. 2 
7 8 7 . 17 13. 2 
7 9 4 . 17 ( 1 3 . 4 

9 3 7 . 91 ( 1 3 . 4 
939. 96 13. 2 
9 4 0 . 9 5 13- 1 
9 4 i . 92 13- 2 
942. 91 13- 3 
9 4 4 . 93 13- 2 
9 4 9 . 9 6 ( 1 3 . 4 
2 4 3 9 0 0 0 + 
0 2 9 . 9 0 ( 1 3 - 4 
0 3 2 . 95 1 3 . 1 
0 3 3 - 93 13- 1 
0 3 6 . 8 6 1 3 . 2 
0 3 8 . 8 5 13- 3 
0 4 6 . 90 ( 1 3 . 4 

0 5 4 . 8 8 ( 1 3 . 4 
0 6 4 . 8 6 1 3 . 4 

1 5 2 . 15 ( 1 3 . 4 
1 5 9 . 16 13. 0 
1 6 0 . 15 1 3 . 0 

2 5 8 . 95 (13- 4 
2 6 2 . 93 13- 0 
2 6 4 . 22 13- 0 

*• 95 13. 2 
2 6 5 . 95 13. 1 
2 6 6 . 95 13. 2 
2 6 9 . 9 3 14. 0 
2 7 0 . 95 ( 1 3 . 4 

3 5 5 - 91 ( 1 3 . 4 
3 5 6 . 0 0 13- 3 
3 5 7 . 0 3 ( 1 2 . 9 

a 8 9 ( 1 3 - 4 
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15 
TABLE 2. 

J.D. 
Fq SC0RPII-- -OBSERVED MAXIMA. 

No. J.D. MAG INT WIDTH 14.0I-D No. 
d d OBS. 

2 ,434,877 12. 1 * • * 9 7 
987 12.6 (110) 11 6 

2 ,435,245 12.4 (258) 9 6 
423? 12-7 (178) * • • 1 
598 13.0 (175) 7? 3 
649 12.5 51 6? 3 
951? 13-1 (302) » a • 2 
9 8 i ? 13-5 30 • • • 1 
993? 13-3 12 • * • 2 

2,436,022? 13-8 29 * * * 1. 
043 13-0 21 10 8 
073? 13.8 30 * • • 1 
257 13.0 (184) 10? 3 
303? 13-2 46 4 • * 2 
337? 13.9 34 • * • 1 
358 13-1 21 11 7 
423 12.4 ( 65) 7? 5 
499 12.9 ( 76) 7? 2 
690 12.5 (191) 7 5 
782 12.7 ( 92) 15 10 
856? 13.2 ( 74) * * * 2 

2 , 4 3 7 , 0 6 8 ? l ^ . l (212) mam 2 
142? 13-2 ( 74) m m m 1 
162? 13.2 20 m m m 1 
384 12.7 (222) 6? 5 
471? 13-2 ( 87) • * * 2 
522 12.7 ( 51) 13 8 
8 i 4 ? l ? . ? (292) # * * 1 
852? 13-3 38 # * • 2 
954? 13-4 (102) * * • 1 

2,438,166 13-0 (212) 12 5 
265 13-1 ( 99) 8? 4 
501 13-0 (236) 14 5 
664? 13-3 (163) 4? 3 
7 0 i ? 13-2 37 * * * 2 
783? 13.0 ( 82) # * * 3 
9 4 l 13-1 (158) 14 5 

2 ,439 ,033 13-1 ( 92) 14 4 
064? 13-4 31 * * * 1 
160? 13-0 ( 96) 2 
263 13-0 (103) 10 6 
356? 13.? ( 93) * * • 1 
379 13.0 23 * * * 1 
543? 1 3 -1 (164) * • * 2 
594 12.9 51 9 4 
654 13-3 60 6 3 
710 12.7 56 17 4 
920 13-2 (210) 11 3 
969? 13-3 49 * • • 2 

2,440,069 12.9 (100) 14 4 



16 
TABLE 2 c o n t i n u e d 

J . D. MAG INT WIDTH 14 . 0 I-D No. 
d d OBS. 

2 , 4 4 0 ,14 1 ? 13-2 ( 72 ) * • * 2 
269 13-0 ( 1 2 8 ) 11 4 
377 12.9 ( 1 0 8 ) 8 3 
487 13- 1 ( 1 10 ) 9 4 
624? 12 .8 ( 1 3 7 ) • * • 1 
834 13 - 0 ( 2 1 0 ) 11 5 
884 13 - 3 50 * * * 1 

2 , 4 4 1 , 0 6 5 12 .5 ( 1 8 1 ) 15 7 
161 12 .4 ( 9 6 ) 14 6 
394 12. 4 ( 2 3 3 ) 10 7 
488 13- 1 ( 9 4 ) 6 6 
605? 13-0 ( 1 1 7 ) M 4 * 2 
757? 13-3 ( 1 5 2 ) 6? 2 
876? 13-3 ( 1 1 9 ) * * * 2 
922 13-4 46 3 4 
970 13 - 0 48 5 6 

2 , 4 4 2 , 2 0 5 12. 1 ( 2 3 5 ) 7 9 
254 13 - 4 ( 4 9 ) 4 5 
355 12 .9 ( 1 0 1 ) 11 5 
512 12 .7 ( 1 5 7 ) 13 4 
624 13-0 ( 1 1 2 ) 10 9 
872 12 .7 ( 2 4 8 ) * * * 4 
991? 13-4 ( 1 1 9 ) * * * 4 

TABLE 3-

FQ SCORPII POSSIBLE MAXIMA 
J.D. NO. o f REMARKS. 

OBS. 
2,434 , 8 2 6 2 J u s t v i s i b l e ; about 12 .5 - 13? 

842 3 Sus p e c t e d on 8 3 8 ; 8 4 l & 849 ( 1 2 . 9 
893 1 " " 893 (13-4 
913 5 " " 905 ( 1 3 - 4 ; 912 ( 1 2 . 9 ; 9 l 3 ; 9 l 6 & 

921 (13-4 
932 5 Sus p e c t e d on 928 ( 1 2 . 9 ; 929 ( 1 3 - 4 ; 935 ( 1 2 . 1 ; 

945 ( 13-4; 947 ( 1 3 - 4 
962 3 Seen a t 13-7 on 9 6 2 ; Suspected on 973 ( 1 2 . 9 ; 

975 ( 1 3 - 4 
2 , 4 3 5 , 0 l 6 3 Seen a t 13-9 on O16; Suspected on 009 & 017 

a t (13-4 
035 4 Suspected on 03O; 0 3 1 ; O38 & 042 a t ( l 3 - 4 
137 1 " " 137 ( 1 2 . 9 
189 1 " " 189 (13-4 
221 6 Seen a t 13-8 on 2 2 0 ; 13 .7 on 2 2 2 . S u s p e c t e d on 

217 ; 218 & 226 a t ( 1 3 - 4 ; 225 ( i 2 . 9 . 
273 4 S u s p e c t e d on 270 ; 2 7 3 ; 276 & 277 (13-4 
307 1 " " 307 (13-4 
344 1 " " 344 (13-4 
368 2 » " 367 & 369 (13-4 
391 1 " " 391 ( 1 3 - 4 
540 1 " " 540 (13.4 
556 1 " " 556 (13-4 
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TABLE 3 c o n t i n u e d 

J.D. No. of REMARKS. 
OBS 

2 , 4 3 5 , 5 8 5 1 Seen a t 1 3 - 8 on 5 8 5 
6 8 8 1 Suspected on 6 8 8 a t ( 1 3 . 4 
7 6 0 1 Seen a t 1 3 . l on 76O 

2 , 4 3 6 , 0 9 0 1 Seen a t 13 - 7 on 0 9 0 
124 2 Seen a t l 4 . 0 on 1 2 3 ; Suspected on 127 a t ( 1 3 - 4 
4 0 6 1 Suspected on 4 0 6 a t ( 1 3 - 4 
4 4 0 2 " " 4 3 6 a t ( 1 3 - 4 ; 4 4 4 ( 1 2 . 9 
4 7 0 1 " " 4 7 0 a t ( 1 2 . 9 
6 6 2 1 » " 6 6 2 a t ( 1 3 - 4 
715 1 " " 715 a t ( 1 3 - 4 
7 4 9 1 " " 7 4 9 a t ( 1 3 - 4 
8 19 1 Seen a t 1 3 . 9 on 8 1 8 
8 3 1 1 Suspected on 8 3 1 a t ( 1 2 . 9 

2 , 4 3 7 , 1 1 4 2 S u s p e c t e d on 114 & 115 a t ( l 3 - 4 
2 5 0 1 Suspected on 250 a t ( 1 2 . 9 
4 10 1 " " 4 l 0 a t ( 1 3 . 4 
4 8 9 1 " " 4 8 9 a t ( 1 3 - 4 
5 0 2 1 " " 5 0 2 a t ( 1 2 . 9 
5 5 5 1 Seen a t 1 3 . 9 on 5 5 5 
7 2 8 l Sus p e c t e d on 7 2 8 a t ( 1 3 - 4 
7 4 2 1 " " 7 4 2 a t ( 1 3 . 4 
7 6 2 l " " 7 6 2 a t ( 1 3 . 4 
8 7 6 2 " " 8 7 6 a t ( 1 2 . 9 & on 8 7 7 ( 1 3 - 4 
9 3 3 1 " " 9 3 3 a t ( 1 3 - 4 

2 , 4 3 8 , 0 7 4 1 " " 0 7 4 a t ( 1 3 - 4 
148 1 » " 149 a t ( 1 3 . 4 
3 17 1 " " 3 17 a t (13-4 
8 5 4 l " " 8 5 4 a t ( 1 3 - 4 
8 8 5 1 " " 8 8 5 a t ( 1 3 . 4 

2 , 4 3 9,295 1 " " 2 9 5 a t ( 1 3 . 4 
3 l 6 1 " " 3 16 a t ( 1 3 . 4 

2 , 4 4 0,244 1 " " 244 a t ( 1 3 - 4 
350 1 " " 350 a t ( 1 3 . 4 
442 1 " " 4 4 2 a t ( 1 3 . 4 
710 1 " " 710 a t ( 1 3 - 4 
8 0 2 1 " " 8 0 2 a t ( 1 3 - 4 

2 , 4 4 1 , 0 4 4 1 " " 044 a t ( 1 3 - 4 
0 9 0 1 " " 0 9 0 a t ( 1 3 - 4 
3 3 1 1 " " 3 3 1 a t ( 1 2 - 9 
422 1 " " 422 a t ( 1 3 . 4 
5 2 5 1 " " 5 2 5 a t ( 1 3 - 9 
5 5 1 1 Seen a t 1 3 . 0 on 5 5 1 
5 8 3 1 Seen a t 13 - 3 on 5 8 3 
8 2 5 1 S u s p e c t e d on 8 2 5 a t ( 1 3 - 4 
8 3 5 1 " " 8 3 5 a t ( 1 3 - 4 

2,442 , 1 3 1 1 Seen a t l 4 . 0 on 1 3 1 
2 4 2 1 Seen a t 1 3 - 9 on 242 
6 5 7 1 Suspected on 6 5 7 a t ( 1 3 - 4 



Fi<rure 1/ FQ S c o r p i i . Examples of maxima, from 
i n d i v i d u a l o b s e r v a t i o n s . 
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THE DWARF NOVA UZ SERPENTIS. 

F r a n k M. B a t eson 
R e s e a r c h A s s o c i a t e , C a r t e r O b s e r v a t o r y , W e l l i n g t o n 
and D i r e c t o r , V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. 

SUMMARY: V i s u a l o b s e r v a t i o n s over a 2 1 - y r i n t e r v a l show 
t h a t UZ Ser h a s f o u r d i s t i n c t t y p e s o f maxima-
Anomalous; l o n g ; s h o r t and u l t r a - s h o r t p e a k s . 
Mean maxima magnitudes a r e r e s p e c t i v e l y 12.15; 
12.11; 12 . 6 7 and 12.96. The a v e r a g e i n t e r v a l s 
d u r i n g w h i c h UZ Ser i s b r i g h t e r t h a n magnitude 
l 4 . 0 a r e r e s p e c t i v e l y l l d . 9 ; 7 d . 9 ; 4 d - 3 and 
2 d-.6 . The mean c y c l e from t h e ob s e r v a t i o n s i s 
20 . 6 , but t h e t r u e mean c y c l e i s p r o b a b l y l e s s 
b e cause many maxima have gone un o b s e r v e d . 

1. INTRODUCTION. 
P.P. Parenago (1931) p u b l i s h e d o b s e r v a t i o n s from 83 p l a t e s t a k e n 
from 1908 to 1 9 3 0 .These were w i d e l y s c a t t e r e d i n t i m e but appear­
ed to i n d i c a t e t h a t o u t b u r s t s v a r i e d i n a m p l i t u d e and d u r a t i o n . 
Parenago c o n s i d e r e d t h a t t h e r i s e from minimum t o maximum took 4 
and t h e d e c l i n e from 7 d t o 1 1 ^ . 
M. P e t i t ( l 9 6 o ) p u b l i s h e d v i s u a l o b s e r v a t i o n s from 2 , 4 3 5 , 2 4 4 to 

2,436,094. S c a t t e r e d ob s e r v a t i o n s have app eared i n a numb er of 
o t h e r p u b l i c a t i o n s but UZ S e r does not appear to have been o b s e r ­
ved c o n s i s e n t l y . 

2 CHARTS AND SEQUENCE, 

A,Brun & M . P e t i t ( 1 9 5 9 ) p u b l i s h e d i d e n t i f i c a t i o n c h a r t s . A more 
p r e c i s e i d e n t i f i c a t i o n c h a r t was p u b l i s h e d by V.P. T s e s e v i c h and 
M.S. Kazanasmas ( 1 9 7 1 ) • The A.A.V.S.O. i s s u e d p r e l i m i n a r y c h a r t s 
dated 1969 w i t h a sequence by H e r b i g . C h a r t s 303 & 304 ( B a t e s o n , 
Morel & Winn e t t 1976) were c o p i e d from t h e A.A.V.S.O. c h a r t . The 
o b s e r v a t i o n s have been r e d u c e d on t h e b a s i s o f H e r b i g ' s sequence. 

3 OBSERVATIONS. 
A t o t a l of 1,385 v i s u a l o b s e r v a t i o n s were made between 2,435,228 
(1955 A p l 30) and 2,443 ,036 (1976 S e p t . l 4 ) . A l l . o b s e r v a t i o n s to 
2 ,439 ,670 (1967 June 28) have a l r e a d y been p u b l i s h e d i n C i r c u l a r s 
of t h e V.S.S., R.A.S.N.Z. The i n d i v i d u a l o b s e r v a t i o n s s i n e e t h a t 
d a t e a r e g i v e n i n T a b l e 1 . The m a j o r i t y o f t h e o b s e r v a t i o n s a r e 
from A.F. J o n e s . 

The ob s e r v i n g s e a s o n i s March t o Octob er w i t h o b s e r v a t i o n s t end­
i n g to be fewer i n b oth March and October t h a n i n o t h e r months. 

4 DISCUSSION. 
The ob s e r v e d d a t e s o f maxima a r e numbered c o n s e c u t i v e l y i n t h e 1 s t 
column of T a b l e 2. The J u l i a n D a t e s o f maxima appeared i n t h e 2nd 
column, f o l l o w e d by a q u e s t i o n mark i f t h e date i s u n c e r t a i n . The 
t h i r d column g i v e s t h e maximum magnitude, w h i c h i s u n d e r l i n e d i f 
i t i s p r o b a b l e t h a t UZ Ser r e a c h e d a b r i g h t e r magnitude t h a n t h a t 
shown. The f o u r t h column g i v e s t h e i n t e r v a l , i n d a y s , between s u c ­
c e s s i v e maxima. T h i s i n t e r v a l i s e n c l o s e d i n b r a c k e t s i f i t i s 
p r o b a b l e t h a t a n i n t e r v e n i n g maximum h a s p a s s e d u n o b s e r v e d . The 
n e x t two columns g i v e , where p o s s i b l e , t h e J u l i a n D a t e s on wh i c h 
t h e v a r i a b l e r e a c h e d magnitude l 4 . 0 on t h e r i s e and f a l l r e s p e c t ­
i v e l y . The w i d t h , i n d a y s , d u r i n g w h i c h t h e v a r i a b l e was b r i g h t ­
er t h a n 14 .0 i s shown i n t h e s e v e n t h column. The number o f p o s i t ­
i v e o b s e r v a t i o n s used t o d e t e r m i n e t h e d a t a i n t h e p r e v i o u s columns 
a p p e a r s i n t h e e i g h t h column. 

* 



Tii c i' i n a i c o l unm g i v e s the t yp e f o r each maximum i n acc or danc e 
w i t h t h e d i s c u s s i o n below. 

I n g e n e r a l t h e c u r v e s f o r each o u t b u r s t a r e f r a g m e n t a r y s i n c e 
they depend m a i n l y on t h e r e c o r d s of a s i n g l e observer.Many d a t e s 
a r e m e rely i n d i c a t e d from one or two o b s e r v a t i o n s . T h e r e l i a b i l i t y 
of l h t d a t a i n T a b l e 2 depends,however, more on t h e spread o f t h e 
o b s e r v a t i o n s t h a n on t h e i r number. E v e n when t h e p o s i t i v e o b s e r ­
v a t i o n s a r e few i n number t h e c u r v e can be a c c u r a t e l y drawn i f t h e 
o b s e r v a t i o n s f a l l on b oth b r a n c h e s of t h e c u r v e and a t , oẑ  c l o s e 
to , maximum. I n many c a s e s t h e o b s e r v a t i o n s f a l l m a i n l y on one 
branch of t h e c u r v e l e a d i n g t o some u n c e r t a i n t y . 

A f t e r the p r o b a b l e c u r v e s held been drawn and T a b l e 2 p r e p a r e d I 
s e a r c h e d f o r o t h e r p u b l i s h e d o b s e r v a t i o n s i n an endeavour to see 
whether the d a t a i n T a b l e 2 c o u l d be s u b s t a n t i a t e d . P e t i t ( i 9 6 0 ) 
c o n f i r m e d 13 maxima d u r i n g t h e i n t e r v a l c o v e r e d by h i s r e c o r d s . 
Fragmentary o b s e r v a t i o n s and o u t b u r s t s g i v e n i n v a r i o u s p u b l i c a t ­
i o n s of t h e A.A.V.S.O. supported a n o t h e r 17 d a t e s . 

O u t b u r s t s appear to f a l l i n t o f o u r d i s t i n c t t y p e s , i , e . a n o m a l o u s 
( A ) ; l o n g ( L ) ; s h o r t ( S ) and u l t r a - s h o r t p e a k s ( P ) . The symbols 
i n t h e f i n a l column of T a b l e 2 c o r r e s p o n d to t h e s e t y p e s , when i t 
was p o s s i b l e to d e f i n i t e l y a s s i g n an o u t b u r s t to a p a r t i c u l a r t y p e 
I f n e g a t i v e o b s e r v a t i o n s , or t h e shape of one b r a n c h of t h e c u r v e 
suggest t h a t a maximum was o f a c e r t a i n t y p e t h i s i s i n d i c a t e d by 
t h e a p p r o p r i a t e symbol f o l l o w e d by a q u e s t i o n mark. When i t was 
i m p o s s i b l e t o s t a t e t h e t y p e a q u e s t i o n mark o n l y i s shown. 

The main f e a t u r e s of t h e v a r i o u s t y p e s a r e shown below,from t h e 
b e s t observed maxima o n l y . 

TYPES OF MAXIMA. 

TYPE MEAN MAX. R I S E TIME FALL TIME DURATION R I S E FALL 
MAG. 14.0-MAX. MAX-14 .0 MEAN RANGE PER PER 
- • — V d d d O ^ T l o o T i 

m m 
A 1 2 . 15 5 - 7 6 . 2 1 1 -9 9 d - ! 5 d 0 . 0 3 2 O . O 3 0 
L 1 2 . 1 1 2 . 4 5 - 5 7 - 9 6 - 1 0 0 . 0 7 9 O . O 3 4 
S 1 2 . 6 7 1 . 4 2 . 9 4 . 3 4 - 5 0 . 0 9 5 0 . 0 4 5 
P 12 . 96 1 . 1 1-5 2 . 6 1 - 3 0 . 1 0 4 O . O 7 6 

Examples of each t y p e a r e shown i n F i g u r e 1. 

5 FREQUENCY OF OUTBURSTS. 

The mean c y c l e , d e r i v e d from t h e outbur s t s t h a t app ear to 
s e c u t i v e , i s 2 0 ^ . 6 . S u c c e s s i v e i n t e r v a l s r a n g e from 5 d 

I t i s p r o b a b l e t h a t t h e t r u e mean c y c l e i s s h o r t e r t h a n t h i s , be­
cause of t h e s t r o n g p r o b a b i l i t y t h a t many of t h e maxima c o n s i d e r ­
ed s u c c e s s i v e a r e a c t u a l l y s e p a r a t e d by i n t e r v e n i n g maxima, w h i c h 
wer e not ob s e r v e d . C u r r ent ob s e r v a t i o n s support t h i s s u r m i s e s i n e e 
t h e y g e n e r a l l y show two outbur s t s each month, w i t h both o f t en o f 
t h e u l t r a - s h o r t peak t y p e . 

T h e r e a r e s e v e n complete i n t e r v a l s o f one thousand days from t h e 
f i r s t o b s e r v a t i o n . The t o t a l o u t b u r s t s r e c o r d e d i n any thousand 
day i n t e r v a l r a n g e s from 20 to 32 - T h e s e f i g u r e s m e r e l y r e f l e c t 
how c l o s e l y t h e v a r i a b l e was monitored i n t h e r e s p e c t i v e i n t e r v a l s 

6 CONCLUSIONS 
UZ Ser i s a dwarf nova w i t h a mean c y c l e no l o n g e r t h a n 2 0 d . 6 . I t 
does not have supermaxima l i k e a number of dwarf novae w i t h s h o r t 
mean c y c l e s . I t has b oth anomalous and l o n g maxima.These a v e r a g e 
0 m . 6 to 0 m . 8 b r i g h t er t h a n t h e maxima w i t h s h o r t d u r a t i o n s . 

be con-
to 4 0 d . 



1 

2 1 

The anomalous maxima have s l o w r a t e s of r i s e and f a l l . Long and 
s h o r t maxima d i f f e r i n t h e i r w i d t h s a t l 4 . 0 f o r w h i c h t h e means 
a r e r e s p e c t i v e l y 7 d - 9 and 4 d . 3«Both have r i s e s w h i c h a r e t w i c e a s 
f a s t a s t h e f a l l s . The s h o r t maxima cab. be a s b r i g h t a s t h e l o n g . 
However t h e y a v e r a g e 1 2 . 6 7 compared t o 12 .1.1 f o r l o n g maxima. I t 
i s p o s s i b l e t h a t t h i s d i f f e r e n c e i s due t o t h e f r a g m e n t a r y n a t u r e 
of t h e o b s e r v a t i o n s , and, w i t h b e t t e r c o v e r a g e t h e y may a v e r a g e 
t h e same b r i g h t n e s s . 

A d d i t i o n a l l y t h e r e a r e f a i n t minor o u t b u r s t s i n t h e form of 
b r i e f p e a k s a v e r a g i n g 1 2 m - 9 6 w i t h r a p i d r i s e s and f a l l s . T h e r e 
i s no doubt t h a t many of t h e s e have p a s s e d unobserved. 

Long and s h o r t maxima a l t e r n a t e i n some ob s e r v i n g s e a s o n s , but 
g e n e r a l l y t h e r e appear s to be no d e f i n i t e sequenc e i n w h i c h t y p e s 
of maxima o c c u r . T h e r e i s no s e m i - r e g u l a r i n t e r v a l between s u c c e s ­
s i v e l o n g and anomalous maxima. C l o s e r m o n i t o r i n g may r e v e a l any 
such p a t t e r n i f i t e x i s t s . O b v i o u s l y UZ Ser r e q u i r e s m o n i t o r i n g 
a t c l o s e r i n t e r v a l s t h a n has been done i n t h e p a s t . A c o n s i d e r a b l e 
g a i n i n c o v e r a g e would be made i f a l l o b s e r v a t i o n s were p o o l e d a t 
a s i n g l e c e n t r e . 
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22 TABLE 1 . 

OBSERVATIONS OF UZ SERPENTIS. 
2439000+ 
6 7 7 - 9 5 13-3 
6 7 8 . 9 7 ( 1 3 - 6 
6 8 0 . 9 6 ( 1 3 . 6 
682.15 ( 1 3 . 6 
683.14 ( 1 3 - 6 

2440000+ 
0 0 8 . 9 7 ( 1 3 - 6 
0 1 3 . 2 2 12 .2 
0 2 7 - 9 4 13 .9 
0 3 3 . 9 2 ( 1 3 - 6 
0 3 6 . 9 4 ( 1 3 . 6 

684 . 1 3 ( 1 3 - 6 
6 8 7 . 1 5 1 3 . 1 
6 9 5 . 8 5 12 .4 
6 9 8 . 9 5 ( 1 3 . 6 
7 0 0 . 9 7 ( 1 3 . 6 
707-98 12 . 1 
7 0 8 . 9 7 12 .4 
715-91 ( 1 3 - 6 
731.91 ( 1 3 . 6 
7 3 2 . 9 7 ( 1 3 . 6 
736.91 12 .8 
7 3 7 . 9 4 12 .8 
7 3 8 . 9 3 13 .4 
740 . 9 4 ( 1 3 . 6 
7 5 6 . 9 2 ( 1 3 . 6 

7 5 9 - 9 4 12.9 
7 6 0 . 9 6 12 .7 
7 6 3 . 8 8 ( 1 3 . 6 
7 6 4 . 9 0 ( 1 3 . 6 
7 6 7 . 9 4 ( 1 3 . 6 

7 8 1 . 9 0 ( 1 4 . 1 
7 8 6 . 8 8 ( 1 2 . 6 
7 8 8 . 8 9 12.2 
791 -88 12 .0 
7 9 3 . 8 8 12 . 1 
7 9 5 - 8 6 12 .2 
7 9 6 . 8 7 12 .9 
910 . 10 ( 1 2 . 6 
917 -20 12 .8 
919 . 2 0 1 2 . 1 

9 3 8 , 1 8 ( 1 3 - 6 
942 . 18 14 . 0 
9 4 3 . 2 0 1 3 . 1 
953-19 ( 1 3 - 6 
9 5 9 . 2 4 12 .2 

9 6 8 . 2 1 ( 1 3 - 6 
970.24 12 .8 
971 . 2 5 13-2 
9 7 4 . 2 3 (13 - 6 
9 7 5 . 2 5 ( 1 3 . 6 
981.24 (14.1 
9 8 4 . 2 2 ( 1 3 - 6 
9 8 5 . 2 6 ( 1 3 - 6 
9 8 8 . 2 6 12 .8 
9 9 8 . 2 2 13-0 
9 9 9 . 2 6 13-1 

041 . 0 0 ( 1 3 - 6 
0 4 3 - 9 2 12 .9 
0 4 4 . 2 0 12 .4 
0 5 0 . 9 5 ( 1 3 . 1 
0 5 1 - 9 3 ( 1 3 . 6 
0 5 2 . 9 2 13 .4 
0 5 3 . 9 4 12 .9 
0 5 4 . 9 8 14 . 1 
056.84 ( 1 3 . 6 
0 6 0 . 9 4 ( 1 3 . 6 

O65.OO 12 .5 
. 9 7 1 2 . 1 

0 6 6 . 9 7 1 2 . 1 
0 6 8 . 9 5 12 .8 
0 7 1 . 8 9 ( 1 3 . 6 
-O82.94 ( 1 3 . 6 
083-84 ( 1 3 . 6 
0 8 6 . 8 5 13 .7 
0 8 7 . 9 5 13 .4 
0 9 1 . 9 4 ( 1 3 - 6 

0 9 3 - 9 6 ( 1 3 - 6 
0 9 5 . 9 2 1 3 . 1 
0 9 9 . 8 8 ( 1 3 . 1 
1 0 6 . 8 7 ( 1 2 . 6 
1 0 9 . 9 5 13-9 
1 10 .94 ( 1 3 . 6 
1 12 .96 ( 1 3 - 6 
1 13 .95 ( 1 3 - 6 
115.91 ( 1 3 . 6 
1 1 6 . 9 1 ( 1 3 - 6 

119 -95 12 .3 
1 2 6 . 9 0 ( 1 2 . 6 
135 -94 13 .2 
1 3 8 . 9 5 ( 1 3 . 6 
140 . 9 3 12 .4 
143-91 (13 - 6 
1 5 0 . 9 0 12 .3 
1 6 9 . 8 7 ( 1 2 . 6 
1 72 .88 12 .5 
271-19 13 .9 

276.19 ( 1 3 . 6 
2 9 7 . 2 2 ( 1 2 . 6 
3 0 2 . 2 2 13 .6 
3 0 3 . 2 2 (13 - 6 
304.19 ( 1 3 - 6 
3 0 5 . 2 3 ( 1 3 . 6 
308.17 ( 1 3 . 6 
3 0 9 . 2 3 13 -4 

2440000+ 
310 . 22 13- 1 
3 2 1 . 23 ( 1 3 - 6 
3 2 5 . 25 ( 1 3 - 6 
3 3 3 . 25 13- 6 
336 . 19 13. 9 
338 . 26 13. 9 
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TABLE 1 c o n t i n u e d . 

2442000+ 2442000+ 2 442000+ 2442000+ 2442000+ 
5 9 1 . 88 ( 13 - 6 6 2 9 . 35 13. 6 6 8 6 . 22 (13- 3 9 5 0 . 95 ( 1 3 - 6 9 8 0 . 95 ( 1 4 . 1 
592. 32 ( 13 - 3 6 3 0 . 24 13 . 6 6 8 7 . 2 1 ( 1 3 . 5 9 5 1 - 32 ( 1 4 . 1 9 8 i . 86 ( 1 4 . 1 
593- 35 ( 13 - 5 6 3 1 . 94 ( 1 3 . 6 6 8 8 . 28 ( 1 3 . 5 * 96 ( 1 3 - 6 9 8 2 . 92 ( 1 4 . 1 
5 9 5 . 94 ( 1 3 . 6 6 3 2 . 21 13 . 7 6 8 9 . 22 (13- 5 9 5 2 . 30 ( 1 4 . 1 9 8 5 . 23 ( 1 3 . 7 
597- 97 12. 5 * 98 ( 1 3 . 6 6 9 0 . 92 12. l 94 ( 1 3 - 6 9 8 6 . 27 ( 1 4 . 1 
5 9 8 . 29 13- 0 6 3 3 . 97 ( 1 3 . 6 6 9 4 . 92 12. l 953- 34 ( 1 4 . 1 9 8 8 . 30 ( 1 4 . 1 

5 9 8 . 84 12. 9 6 3 4 . 24 ( 1 3 . 5 712. 24 ( 1 3 . 5 9 5 3 . 89 ( 1 3 . 6 9 8 9 . 26 ( 1 4 . 1 
6 0 i . 27 13- 0 • 93 ( 1 3 . 6 713- 88 ( 1 3 - 0 • 93 (1 4 . 1 9 9 2 . 22 ( 1 4 . 1 
6 0 2 . 24 13- 4 6 3 5 . 22 ( 1 3 - 6 714. 23 ( 1 3 - 5 9 5 4 . 94 ( 1 3 - 6 9 9 4 . 99 ( 1 2 . 6 
6 0 3 . 94 13. 4 • 96 ( 1 3 - 6 7 2 0 . 24 ( 1 3 . 5 955- 98 ( 1 3 - 6 2443000 + 
6 0 4 . 26 13- 1 6 3 6 . 25 ( 1 3 - 5 7 2 1 . 22 ( 1 2 . 6 9 5 7 . 26 ( 1 3 . 5 0 0 1 . 24 ( 1 3 . 5 
6 0 5 . 44 13. 9 6 3 8 . 24 13. l 8 6 6 . 58 13- 5 9 5 9 . 26 13- 5 0 0 3 . 22 13- 5 

* 92 ( 13 - 6 6 3 9 . 2 1 ( 1 3 - 5 8 7 4 . 59 ( 1 3 - 5 * 61 13- 0 004. 25 14. 0 
6 0 6 . 26 ( 1 3 . 3 649. 84 13- 9 9 0 3 . 54 13. 6 93 13- 4 . 8 1 14. 4 

97 ( 1 3 - 6 6 5 0 . 24 13- 6 9 0 6 . 10 ( 1 3 - 6 9 6 0 . 33 13- 5 0 0 5 . 2 1 ( 1 4 . 1 
6 0 7 . 31 ( 1 3 . 6 6 5 1 . 24 13- 1 9 0 8 . 2 1 ( 1 3 . 6 • 94 ( 1 3 . 6 0 0 7 . 29 ( 1 4 . 1 

6 0 8 . 26 ( 1 3 . 3 653- 21 12. 7 9 0 9 . 23 ( 1 3 - 6 9 6 i . 24 13- 7 007- 95 ( 1 4 . 1 
6 0 9 . 27 ( 1 3 - 3 6 5 4 . 23 13- 5 9 18 . 95 ( 1 3 . 6 ttr 93 ( 1 4 . 1 0 1 0 . 2 1 ( 1 4 . l 
610 . 95 ( 1 2 . 6 6 5 5 . 24 ( 1 3 . 5 919- 06 ( 1 4 . l 9 6 2 . 36 14. 1 o n . 81 ( 1 4 . l 
619 . 22 ( 1 3 . 5 * 84 13. 6? 919- 95 ( 13 - 6 9 6 3 . 24 ( 1 3 . 5 0 1 2 . 94 13. 6 
6 2 0 . 24 ( 13 - 5 6 5 6 . 22 ( 13 - 5 924. 94 ( 1 2 . 6 96 ( 1 4 . 1 013. 22 13. 5 

6 2 0 . 92 ( 1 3 . 6 6 5 6 . &3 ( 1 3 - 6 9 2 5 . 96 ( 1 3 . 6 9 6 4 . 27 ( 1 4 . 1 0 1 5 . 02 12. 8 
6 2 1 . 26 ( 1 3 . 5 6 5 7 . 22 ( 1 3 - 5 9 2 6 . 93 13- 9 • 93 ( 1 3 . 5 0 1 9 . 93 ( 1 4 . l 
6 2 2 . 23 13. 9 6 6 1 . 95 12. 8 9 3 4 . 36 13- 5 9 6 5 . 28 ( 1 3 - 5 97 ( 1 3 - 7 
6 2 3 . 23 ( 1 3 - 5 6 6 2 . 56 13- 6 9 3 6 . 30 13- 0 9 6 6 . 32 ( 1 3 . 5 0 2 1 . 29 ( 1 4 . l 

. 94 ( 13 - 6 6 7 8 . 25 ( 1 3 . 5 9 3 7 . 28 13. 0 * 59 ( 1 3 - 5 0 2 2 . 22 ( 1 3 - 7 

6 2 4 . 24 ( 1 3 . 5 679- 22 ( 1 3 . 3 946. 36 ( 1 4 . 1 9 7 2 . 80 14. 6 0 2 6 . 19 ( 1 3 . 5 
* 94 ( 1 3 - 6 6 8 0 . 92 12. 2 9 4 7 . 35 ( 1 4 . 1 977- 90 ( 1 4 . 1 0 3 1 . 22 ( 1 3 . 5 

6 2 5 . 24 ( 1 2 . 6 6 8 1 . 2 1 ( 1 3 . 3 948. 30 13 . 2 9 7 8 . 93 ( 1 4 . 1 0 3 3 - 94 ( 1 4 . 1 
6 2 6 . 23 ( 1 3 - 5 6 8 3 . 93 ( 1 3 . 6 96 14. 0 979- 92 ( 1 4 . 1 95 ( 1 3 - 7 
6 2 6 . 95 ( 1 3 . 6 6 8 5 . 94 ( 1 3 - 0 9 4 9 . 95 ( 1 3 - 1 . 95 ( 1 3 - 5 0 3 4 . 96 12. 9 
6 2 7 . 29 14. 0? 0 3 5 . 93 13- 4 
6 2 8 . 23 13- 1 O36. 93 13. 5 

TABLE 2 . 

UZ SERPENTIS OBSERVED MAXIMA. 
No. J.D. MAG. INT. 1 4 . 0 1 14.0D WIDTH No. of TYPE 

d d Obs. 
1 2 , 4 3 5 - 2 2 8 12 .2 * * * 227 23 1 4 3 S 
2 255 12 .9 27 255 * * * * * 2 S 
3 270 12 .5 15 ... a * # * * 1 s? 
4 288 12 .9 18 287 289 2 4 s 
5 297 13-0 9 296 299 3 2 s 
6 309 12. 6 12 306 3 i 4 8 5 L 
7 329 12 .4 20 328 333 5 2 s 
8 341? 1 3 . 1 12 * * • • • * • » 2 s 
9 3 6 l 12 .2 20 * * • # » * * * 2 s 

10 394 12 .4 33 389 399 10 4 A 
11 545? 13 - 0 ( 1 5 1 ) * * • m * » • * 1 7 
12 556? 12 .9 11 * * * • * • * * 2 s 
13 588 12 .7 32 * # » * * * * * 2 s 
14 613 12 .4 25 610 619 9 2 L 
15 633 13-4 20 # * • . . . * • 1 S 



TABLE 2 c o n t i n u e d 
No. J.D. MAG. INT. 1 4 . 0 1 14.0D WIDTH No. of TYPE 

V d d OBS. 
l 6 2 , 4 3 5 , 6 5 9 12 .0 26 656 665 9 4 L 
17 6 8 4 12 .7 25 682 687 5 4 S 
18 695 13-1 11 2 S 
19 7 1 0 ? 13 .3 15 2 P? 
20 7 1 5 ? 13-0 5 2 P? 
21 729? 13-1 14 2 s? 
22 7 4 i ? 13-1 12 2 s? 
23 772 12 .3 31 1 L? 
24 933 13-3 ( l 6 l ) 5 L? 
25 958 12 .5 25 952 966? l 4 ? 3 A 
26 988 12. 1 30 982 997 15 6 A 
27 2 , 4 3 6 , 0 i 4 12 .2 26 01 1 0 2 1 10 7 L 
28 043 13 .0 29 * a a a a a a * 4 S? 
29 063 12 .3 30 • * * w • • a a 4 L? 
30 098 12. 1 35 095 103 8 4 L 
31 115? 13-1 17 a a a a a a a a 1 S? 
32 1 3 1 12. 1 16 * • * 135 a » 3 S 
33 267? 12 .8 ( 1 3 6 ) • * * a a * * a 1 9 

34 285? 13-8 18 a a a a a a a a 1 7 
35 317 13- 1 32 * a * a a a a a 5 7 
36 334 12 .2 17 • * • 340 * * 3 L? 
37 364 12. 2 30 36 1 368? 7? 4 L 
38 404 12 .0 4 0 398 407 9 4 A 
39 4 2 1 12 .5 17 419 422 3 2 P 
40 445 12 .9 24 447 3 S 
4 i 4 6 6 12 .0 2 1 4 6 4 3 L 
42 489? 12 .4 23 2 7 
43 508? 12 .9 19 2 S? 
44 622? 12 .5 ( 1 1 4 ) 1 7 
45 6 6 1 12 .4 ( 3 9 ) 3 7 
4 6 708 12 .0 ( 4 7 ) 2 A? 
47 729 13-0 2 1 728 732 *4 3 S 
4 8 752 12. 1 23 749 758 9 4 L 
49 777? 12 .3 25 a a a a a a a a 1 S 
50 793 12. 1 16 79 1 a a a a a 3 L ? 

51 813 13-8 20 • » a a a » a a 1 P? 
52 835 12 .0 22 833 8 4 3 10 4 L 
53 2 , 4 3 7 , 0 2 4 12 .4 ( 1 8 9 ) 0 2 1 0 2 7 6 3 L 
54 035? 13-0 11 • * * * a a 1 7 
55 061? 12.8 26 a a a a a a 2 7 
56 076 12 .2 15 * • * a a a 2 L? 
57 113 13-0 37 112 117 5 S 
58 131 13-4 18 www ... 3 P? 
59 163? 13-4 32 a a a ... 4 L? 
60 182? 12 .4 19 ... 2 7 
6 1 197? 13-4 15 a a a ... 1 S? 
62 3 4 8 ? 13-0 ( 1 5 1 ) a a a ... 1 9 

63 379? 13-4 3 1 » a * ... 2 s 
6 4 387 13-0 8 385 390 5 4 s 
65 409 12 .2 22 408 4 i 4 6 5 L 
66 447 12. 1 38 4 4 1 a a a a a 4 A? 
67 463 13-0 16 460 465 5 3 S 
68 483 1 2 . 1 20 • * a a a * • » 2 L? 
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TABLE 2 - — c o n t i n u e d 

No. J . D. MAG. INT. 1 4 . 0 1 14.0D WIDTH No. of TYJ 
V d d OBS. 

69 2 , 4 3 7 , 5 5 5 12 .9 C 7 2 ) * * * * • * 2 S 
70 586? 12 .3 3 1 * » * * * * 1 ? 

7 1 764? 13-2 ( 1 7 8 ) * # • * • * 2 P? 
72 798 12.1 34 • 9 * . . . 4 L? 
73 831? 12 .8 33 * * * 2 S 
74 849? 13-4 18 * * # * • • 1 P? 
75 865? 12 .9 16 * * * • • • 3 L? 
76 884? 13-2 19 * • * * * * 2 S? 
77 905? 13-4 2 1 • • * * • * 2 P? 
78 923? 12.2 18 * * • 2 L? 
79 2 , 4 3 8 , 0 9 1 ? 13-4 ( 1 6 8 ) * # • m * * 1 7 
80 I l 4 ? 13-1 23 a # # • * • 1 S 
8 i 127 12. 1 13 * * • * • » 2 9 

82 169 12 .8 ( 42) 168? 171 3? 2 P 
83 178? 13-2 9 * • * 1 P? 
84 199 12. 1 2 1 196 204 8 3 L 
85 230? 13-1 31 ... * • * 1 S? 
86 253 13-0 23 252 254 2 2 P 
87 282 12. 1 29 * * * 2 L ? 
88 312? 12.9 30 * • * * * • 1 9 

89 520? 12 .7 ( 2 0 8 ) • • • * * • 1 9 

90 537 12. 1 17 * • * • • m 2 9 

91 616 12 .3 ( 7 9 ) * • * m • • 4 S? 
92 646? 30 • * * * * * 2 9 

93 660 12.8 14 * * 9 3 L 
9k 696? 12 .4 36 * » • » * • 2 7 
95 853 12. 1 ( 1 5 7 ) * * • • * • 2 L? 
96 883? 13-0 30 * • * * * V 1 P? 
97 894 12.2 11 » - • • * * 2 A? 
98 912 13 - 4 18 1 S 
99 925? 12 .5 13 • • * ... 1 9 

100 9 4 l 12. 1 16 939 946 7 4 L 
101 995 12 .5 ( 5 4 ) ... * * * 3 9 

102 2,4 3 9 , 0 2 6 ? 12 .5 31 ... • # • 4 L 
103 047? 12. 3 2 1 — * » * 1 ? 

104 204? 13-1 ( 1 5 7 ) * * • » m * 1 ? 

105 239? 12.2 35 • * • ... 1 L ? 
106 293 13 - 5 ( 5 4 ) » * » * • • 1 P? 
107 320? 1 3 -1 27 « • * . . . 2 L? 
108 351? TJ75 31 * * # • * a 1 9 

109 407 12 .0 ( 5 6 ) * * * * * * 1 L ? 
110 568 12 .2 ( 1 6 1 ) 563 * * a 3 A? 
111 594? 13 - 4 26 * * * # * » 1 9 

112 618 12 .7 24 * * • * * • 2 L ? 
113 630 1 3 . 1 12 * * * * * • 2 P 
114 647 1 3 . 1 17 * * » * • • 1 P 
115 658 12 .9 11 * - * ... 1 S 
116 668 12 .4 10 666 67 1 5 4 S 
117 6 9 1 12 .4 23 * • # * * • 2 L? 
118 707 12. 1 16 • * • * « * 2 L ? 
119 737 12 .8 30 * * • 740 3 S 
120 7 6 l 12 .7 24 * * # * m m 2 S 
121 792 12.0 31 788? 798? 10? 5 L 
122 920 12. 1 ( 1 2 8 ) • • * • • * 2 9 

123 944? 13- 1 24 * * * * * » 2 9 
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No. J.D. MAG. 
v 

124 2 , 4 3 9 , 9 5 9 12 .2 
125 970 12 .8 
126 9 9 1 12 .8 
127 2 , 4 4 0 , 0 1 3 12 .2 
128 045 1 2 .4 
129 054 12 .9 
130 066 1 2 . 1 
131 089? 13-4 
132 097? 13- 1 
133 120? 12 .3 
134 l 4 l ? 1 2 .4 
135 152? 12 .3 
136 174? 12 .5 
137 313? 13-1 
138 336? 13-2 
139 354 12 .8 
140 392 12 .8 
141 4 i 3 ? 13-4 
142 422 13-1 
143 433 12 .2 
144 445 13-3 
145 458? 12 .6 
146 502? 12 .4 
147 529? 12 .5 
148 680? 12 .5 
149 723? 12 .5 
150 768 12 .2 
151 792? 13-4 
152 804? 7 3 T ? 
153 823 13-1 
154 835? 13-0 
155 859? 12 .9 
156 883 11-9 
157 2,441 ,038 1 2 . 1 
158 070? 12 .5 

159 089? 13 -0 
160 101? 1 3 . 1 
161 126? 13 -4 
162 153? "lJTTT 
163 162? 13-4 
164 174 12 . 2 
165 185 12 .8 
166 204 1 2 . 3 
167 223? 12 .2 
168 237? 12 .5 

169 252? 13-1 
170 394 12 .0 
171 407 12 .5 
172 4 l 7 12 .4 
173 430 11 .7 
174 487 11 .9 
175 502? 13-4 
176 526 12 .3 

TABLE 2 continued 
INT. 14 . 0 1 14.0D 

d 
15 
11 
2 1 
22 
32 

9 052 055 
12 065 0 7 1 
23 * • • * * • 

8 * • • • * * 

23 * • • • 4 • 

2 1 * * * w w • 

11 • * * * * m 

22 * * • mm* 

139) * • • m * 1* 

23 mm* 

18 • • • 
38 389 398 
2 1 • a * • 9> * 

9 9*9 • . * 

11 * * * • m • 

12 444 448 
13 * * • • * • 

( 4 4 ) • • * • • • 

27 * • * # • • 

( 1 5 1 ) 685 

( 4 3 ) 9 • * » * * 

( 4 5 ) * • * 99m 

24 * • • m 9 m 

12 * * * • 9 m 

19 • * * mmm 

12 * * * m 9 9 

24 • * • mm* 

24 • # • 9 9* 

( 55 ) * • • mm* 

32 • • • m * m 

19 9 • • * 9 * 

12 • • • • • • 

25 • a • mmm 

27 » • * m 9 *> 

9 mm* 

12 * • • m * m 

11 * * * mm* 

19 203 208 
19 m * • • * * 

14 • * * * • * 

15 * • • m. m m 

(142) 390 398 
13 ... mmm 

10 4 l 6 ? 419 
13 429 436 

( 5 7 ) 486 494 
15 * # » * • • 

24 * * * 532 

WIDTH No.of TYPE 
d OBS. 

1 
2 s 
3 L? 
1 9 

2 S 
3 3 P 
6 4 L 

2 P? 
1 S 
1 9 

1 S 
1 9 

1 9 

2 ? 
3 L? 
2 ? 

5 L 
1 P? 
1 S 
3 L? 
3 S 
2 L 
1 S 
3 L? 
3 L? 
2 S 
5 L? orA? 
3 S 
3 L? 
4 P? 
4 S? 
3 L? 
3 9 

3 9 

2 ? 

1 S 
2 L 
1 S 
2 P? 
2 S? 
2 L 
2 S 
3 S 
1 9 

1 s 
1 ? 
5 L 
2 s 

3? 2 P 
7 4 L 
8 8 L 
* 2 P? 
* 5 L 

A. 
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TABLE 2 c o n t i n u e d 

No. J.D. MAG. INT. 1 4 . 0 1 14.0D WIDTH No. of TYPE 
V d d OBS 

177 2,4 4 l,540? 12 .8 14 * « * * • * 1 S 
178 563? 12.2 23 • • # * * * 2 9 

179 590? 12.7 27 * * * 2 L? 
180 609? 12 .4 19 • * * • • * 2 A? 
l 8 i 773? 13-1 ( 1 6 4 ) • * * * * * 1 ? 
182 789? 13-2 16 » • * * * * 1 9 

183 803? 12 .7 14 * » * 1 9 

l 8 4 832 12. 1 29 • - * * * # 5 L 
185 863 12. 1 31 * * * 866 6 A? 
186 872? 13-0 9 • • a * • * 2 S 
187 889 12 .3 17 888 895 3 L 
188 913 13-4 24 ... • * * 3 S 
189 975? 12 .5 ( 6 2 ) ... * * * 1 9 

190 2,442 , 1 30 12 .2 ( 1 5 5 ) 129? 135 6 ? 4 L 
191 180? 13-1 ( 5 0 ) • • • 186 3 0 

192 215? 12 .4 35 • • * 221 4 L? 
193 2 4 l 13-2 26 * * * 242 3 P? 
194 254 12. 4 13 250 256 "6 5 L 
195 297 12.2 43 295 305 10 6 L 
196 332? 12.8 35 * « * * • 3 L? 
197 495? 13-1 ( 1 6 3 ) * * » * * l 9 

198 542? 12 .9 ( 4 7 ) * * • * * 5 S? 
199 569? 12 .5 27 * • * • • l L ? 
200 597? 12 .5 28 * * * * * 4 S 
201 604 13-1 7 * • • 606 * * 4 P? 
202 628 1 3 . 1 24 627 63O 3 4 P 
203 638? 13.1 10 * * • # • * • 1 S 
204 652 12 .7 14 650 655 5 4 s 
205 661? 12 .8 9 * • * * • • • • 2 s 
206 680 12.2 19 • * » • w • • * 1 s 
207 6 9 1 12. 1 11 • • * * • £1 2 L? 
208 935 13-0 ( 2 4 4 ) * • * - m * 3 s 
209 948 13-2 13 948 949 1 2 p 

210 960 13-0 12 959 962 3 6 p 

211 2 , 4 4 3 , 0 0 3 ? 43 * * * • * * 3 p 

212 0 i 4 ? 12 .8 11 • * * * * * 3 s 
213 035 12 .9 2 1 034 O38 4 3 s 
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THE JOYS OF VISUAL OBSERVING 
Daphne P a t e r son 

A u c k l a n d A s t r o n o m i c a l S o c i e t y 
( D e l i v e r e d a t t h e 1977 Annual C o n f e r e n c e , R.A.S.N.Z.) 

SUMMARY: A l i g h t - h e a r t e d a c count of t h e f r u s t r a t i o n s and 
j oys of v i s u a l ob s e r v i n g . 

Thomas F u l l e r s a i d , " A l l t h i n g s a r e d i f f i c u l t b e f o r e t h e y a r e 
e a s y . " Anyone who h a s ob s e r v e d v a r i a b l e s t a r s v i s u a l l y w i l l know 
t h a t t h i s i s v e r y t r u e . T h e r e a r e many d i f f i c u l t i e s t o overcome,but 
w i t h p e r s e v e r a n c e you c a n overcome a l l o b s t a c l e s and f i n d t h a t you 
r e a l l y e n j o y o b s e r v i n g . 

S e v e r a l y e a r s a g o , I o b t a i n e d a 150mm r e f l e c t o r on a wooden a l t ­
a z i m u t h t r i p o d , and I d e c i d e d I had b e t t e r do something w i t h i t . 
S i n c e I am an A u c k l a n d e r , t h e o n l y t h i n g I c o u l d p o s s i b l y c o n s i d e r 
was v a r i a b l e s t a r o b s e r v i n g . I o b t a i n e d a s e t of S e r i e s one c h a r t s 
and I was r e a d y . I doubted my a b i l i t y t o make u s e f u l o b s e r v a t i o n s , 
but a t l e a s t I would f i n d some f i e l d s . I t s h o u l d not be too d i f f i ­
c u l t . A f t e r a l l , t h e r e on t h e f i n d e r c h a r t f o r R Car was >CCar. 
I knew where t h a t was i n t h e s k y , so I found i t i n t h e f i n d e r and 
t h e n looked i n t h e e y e - p i e c e . But t h e r e were so many s t a r s t h e r e . 
Was t h a t b r i g h t s t a r i n t h e c e n t r e o f t h e f i e l d Car or m Car, 
and w h i c h way d i d I h o l d my c h a r t ? Did I move t h e t e l e s c o p e up or 
down or s i d e w a y s to f i n d t h e p a i r o f 7 6 s , a n d w h i c h of t h e numerous 
p a i r s of s t a r s i n t h e f i e l d were t h e 7 6 s , and how b r i g h t d i d a 76 
l o o k a n y w a y ? A f t er much t r i a l and e r r o r , most of i t e r r o r , I even­
t u a l l y found R Car, but i t was so b r i g h t I gave up and d e c i d e d I 
would have been b e t t e r u s i n g b i n o c u l a r s . 

T h i s s o r t of t h i n g happened w i t h n e a r l y e v e r y c h a r t i n S e r i e s 1 . 
I t took l i t e r a l l y h o u r s t o f i n d each f i e l d . I found t h e VW H y d r i 
f i e l d t h r e e t i m e s b e f o r e r e a l i z i n g I had found i t , b e c a u s e my s c a l e 
was wrong. I was l o o k i n g f o r a b i g f i e l d , a n d i t was o n l y a l i t t l e 
one, and, of c o u r s e VW H y d r i was not v i s i b l e . I l o o k e d f o r t h a t 
s t a r r e g u l a r l y f o r t h r e e y e a r s b e f o r e I saw i t . 

D u r i n g t h o s e e a r l y months o f f r u s t r a t i o n and d i s a p p o i n t m e n t and 
baff 1ement, I was v e r y l u c k y t o have many f r i e n d s i n t h e A u c k l a n d 
A s t r o n o m i c a l S o c i e t y who had been t h r o u g h i t a l l b e f o r e . W ith a 
few words of encouragement t h e y l e t me know t h a t I was not a s s t u ­
p i d a s I was b e g i n n i n g to t h i n k I was, and persuaded me t o s t a r t 
o b s e r v i n g a g a i n . 

E a c h time I found a f i e l d i t was e a s i e r , u n t i l I c o u l d f i n d i t 
by s t a r hopping w i t h o u t a c h a r t , a n d i n s t e a d o f one o b s e r v a t i o n a n 
hour, I g r a d u a l l y i n c r e a s e d to about 15 o b s e r v a t i o n s a n hour. I f 
I can do i t anyone c a n. A l l i t t a k e s i s p e r s e v e r a n c e . 

B e cause I l i v e i n t h e c i t y , l i g h t was a problem. I s t a r t e d by 
moving t h e t e l e s c o p e each time I o b s e r v e d a d i f f e r e n t f i e l d - f i r s t 
b e h i n d t h e garage, t h e n around t h e s i d e of t h e house. I hung o l d 
H o l l a n d b l i n d s i n t h e plum t r e e , and s h e e t s on t h e c l o t h e s l i n e . 
E v e r y t ime I moved t h e t e l escope I had to a d j u s t t h e l e g s of t h e 
t r i p o d and i t took me ages t o ob s e r v e each f i e l d . I e v e n t u a l l y 
found a c o r n e r a t t h e back o f t h e gar d e n w i t h a good v i e w o f t h e 
S o u t h e r n s k y and e n c l o s e d i t on t h r e e and a h a l f s i d e s w i t h a two 
metre f e n c e . T h i s k e p t t h e l i g h t o u t, but t h e t r i p o d k e p t c o l l a p ­
s i n g on t h e uneven ground. I would j u s t get a f i e l d i n t o v i e w , a 
l e g o f t h e t r i p o d would s l i p , a n d t h e t e l e s c o p e would swing s l o w l y 
around on i t s own. T h e r e were t i m e s when t r i p o d and t e l e s c o p e 
c o l l a p s e d on t h e ground i n a heap. 
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So I had a 120mm p i p e s e t i n c o n c r e t e sunk one metre i n t o t h e 
ground w i t h a s o l i d s t e e l a l t a z i m u t h mounting on top. T h i s was 
i d e a l and made o b s e r v i n g much more p l e a s a n t . I a l s o had a cup­
board b u i l t i n t o t h e c o r n e r of t h e f e n c e to house t h e t e l e s c o p e 
and c h a r t s , and I now f e e l I have a p e r f e c t s e t - u p - a l m o s t a s con­
v e n i e n t as an o b s e r v a t o r y , but w i t h o u t t h e c l o s e d i n f e e l i n g p r o ­
duced by a dome. 
When you compare v i s u a l o b s e r v i n g w i t h p h o t o - e l e c t r i c o b s e r v i n g 

t h e r e i s no c o m p a r i s i o n . I have t r i e d b o th and d e c i d e d t h a t , f o r 
me, v i s u a l o b s e r v i n g g i v e s a g r e a t d e a l more s a t i s f a c t i o n . I f i n d 
photometry too m e c h a n i c a l . The equipment i s a l l i m p o r t a n t . T h e r e 
a r e b u t t o n s t o be pushed, s w i t c h e s t o be s w i t c h e d , knobs t o be 
t u r n e d , c a l c u l a t i o n s t o be m a d e , c o - o r d i n a t e s to be s e t , a n d t h e r e 
i n t h e f i n d e r i s your f i e l d , so m e c h a n i c a l . T h e n your s t a r , a s m a l l 
p o i n t of l i g h t i n t h e a p e r t u r e , so i m p e r s o n a l . 

I t i s much more p l e a s a n t t o l i n e y o u r t e l e s c o p e up on, say Gamma 
H y d r i , s l o w l y sweep tow a r d s t h e b r i g h t s t a r f o l l o w e d by two f a i n t 
s t a r s , move i n t h e d i r e c t i o n o f t h e f a i n t s t a r s , a n d t h e r e you have 
t h e VW H y i f i e l d . I f VW H y i i s v i s i b l e , t h e magnitude you e s t i m a t e 
f o r i t i s d e c i d e d by you, your s e l f , w i t h o u t t h e a i d of e l e c t r o n i c 
equipment. I t may not be q u i t e a s a c c u r a t e a s a p h o t o e l e c t r i c ob­
s e r v a t i o n , and i t i s o n l y i n one c o l o u r , but i t i s your own p e r ­
s o n a l a c h i e v e m e n t . 

V i s u a l ob s e r v i n g i s i n s t a n t . A t t h e end of a n e v e n i n g 1 s o b s e r v i n g 
you c a n compare your o b s e r v a t i o n s w i t h p r e v i o u s n i g h t ' s v a l u e s and 
see how each s t a r has v a r i e d i n b r i g h t n e s s . No w a i t i n g f o r c a r d s 
to be punched and computers t o compute. 

I f you a r e a member of t h e V a r i a b l e S t a r S e c t i o n , t h e r e i s t h e 
f e e l i n g of b e i n g one of a tearn, even i f you never meet o t h e r mem­
b e r s of t h e S e c t i o n . One o b s e r v a t i o n s o f , s a y , RY Sgr a month by 
each member means about 60 o b s e r v a t i o n s a month on t h a t s t a r , and 
your o b s e r v a t i o n i s u s e f u l . I f you o b s e r v e l e s s p o p u l a r s t a r s , 
your r e s u l t s c a n be v e r y i m p o r t a n t i n b u i l d i n g up complete l i g h t 
c u r v e s of t h o s e s t a r s . 
I r e a l i z e t h a t p h o t o e l e c t r i c o b s e r v e r s make a g r e a t c o n t r i b u t i o n 

t o astronomy, and I f e l t v e r y humble when I r e a d t h e p a p e r s p r e ­
s e n t e d a t t h e p h o t o e l e c t r i c c o n f e r enc e. I have n o t h i n g a g a i n s t 
photometry, i n f a c t , some of my b e s t f r i e n d s a r e p h o t o e l e c t r i c ob­
s e r v e r s , i t i s j u s t t h a t I happen t o p r e f e r v i s u a l o b s e r v i n g . 
One o f t h e b e s t t h i n g s about o b s e r v i n g down i n t h e garden i s t h e 

peace. With f i v e c h i l d r e n i n t h e f a m i l y , our home i s a n y t h i n g but 
p e a c e f u l i n t h e e v e n i n g s , b u t I c a n escape down t o my c o r n e r l e a v ­
i n g my husband t o s e t t l e d i s p u t e s and a d v i s e on homework problems. 
A f t e r I have been i n s i d e a l l day, t h e f r e s h a i r i s m a r v e l l o u s , 
e s p e c i a l l y i n S p r i n g and Autumn.I come i n s i d e a f t e r a n i g h t ' s ob­
s e r v i n g f r e e z i n g , but g l o w i n g . The g a r d e n s m e l l s l o v e l y a t n i g h t -
- f r e e s i a s , h o n e y s u c k l e , j a s m i n e - each s e a s o n h a s i t s own perfume. 
E v e n i n a c i t y garden, N a t u r e i s out i n f o r c e a t n i g h t . N o i s e s 
a r e m a g n i f i e d --- f r u i t d r o p p i n g o f f a t r e e , hedgehogs s h u f f l i n g 
t h r o u g h dead l e a v e s , m osquitos b u z z i n g , c r i c k e t s c h i r r u p i n g . 

T h e r e a r e many t h i n g s w h i c h cannot be s e e n by t o r c h l i g h t , w h i c h 
i s j u s t a s w e l l , because my t e l e s c o p e cupboard has become a home 
f o r a l l s o r t s of c r e e p y c r a w l y t h i n g s , b u t a s l o n g a s I cannot see 
them, t h e y don't b o t h e r me. One e v e n i n g , u s i n g o n l y a dim r e d 
t o r c h , I opened my f o l d er of c h a r t s , and t h e s t a r s seemed t o s t a n d 
up and w a l k o f f t h e p a g e . I grabbed my b r i g h t t o r c h and t h e r e were 
hundreds of a n t s s c u r r y i n g o f f t h e c h a r t s . I f i n a l l y got r i d of 
them, and when I l o o k e d i n t o t h e e y e p i e c e o f t h e t e l e s c o p e I 
c o u l d see n o t h i n g . F u r t h e r i n v e s t i g a t i o n showed t h a t a c o l o n y o f 
a n t s had b u i l t t h e i r n e s t on t h e m i r r o r . T h e r e was no ob s e r v i n g 
done t h a t n i g h t . 
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I suppose t h e b e s t way t o d e s c r i b e t h e p l e a s u r e of o b s e r v i n g i n 

t h e open, i s t o s a y t h a t you have t h e f e e l i n g of b e i n g one w i t h 
Nature- The s t a r s a r e so f a r away, and t h e U n i v e r s e i s so enormous 
t h a t you f e e l s m a l l and i n s i g n i f i c a n t , and a l l your problems and 
w o r r i e s seem so t r i v i a l t h a t you c a n see them i n p e r s p e c t i v e . 

A f t e r a l l , i n 100 y e a r s i t won't m a t t e r anymore, but t h e s t a r s 
w i l l s t i l l be t h e r e . At t h e same time you f e e l i m p o r t a n t , j u s t t o 
be p a r t o f i t a l l . 
The s k y i s b e a u t i f u l on a d a r k n i g h t , a n d w i t h no dome to o b s t r u c t 
t h e v i e w , t h e whole sky c a n be seen. Venus s e t t i n g b r i l l i a n t l y i n 
t h e West, t h e p l a n e t s moving, month by month, through t h e con­
s t e l l a t i o n s , t h e M i l k y Way s t r e t c h i n g i n a b r i g h t band a c r o s s t h e 
s k y , t h e o c c a s i o n a l f i r e b a l l and meteor shower. Many of t h e s e 
t h i n g s a r e l o s t when t h e s k y i s r e d u c e d t o a s m a l l s l i t i n a dome. 

But w h a t e v e r f i e l d of astronomy we choose t o p u r s u e , I l i k e t o 
b e l i e v e t h e words o f Matthew P r i o r when he s a i d , "At n i g h t a s t r o ­
nomers a g r e e . " 

PERI0DOGRAM ANALYSIS OF S CARINAE 
A . J . B a l d w i n and 
( P a l m e r s t o n North 
A s t r o n o m i c a l S o c i e t y , N.Z.) 

P . J . Thomson 
(Massey U n i v e r s i t y , 
New Z e a l a n d ) . 

SUMMARY: V i s u a l ob s e r v a t i o n s of S Car c o v e r i n g t h e i n t e r v a l 
JD 2,426 , 350 t o 2,442 , 9 9 0 were a n a l y s e d by t h e 
p eriodogram method, g i v i n g a main p e r i o d o f 149 - 4 3 
days. No e v i d e n c e was found o f a s y s t e m a t i c change i n 
p e r i o d over t h i s i n t e r v a l . However two o t h e r p e r i o d i c 
components were found t o be s i g n i f i c a n t and to be 
harmonic s of t h e main p e r i o d . An e s t imat ed r e g r e s s i o n 
e q u a t i o n r e p r e s e n t i n g t h e mean l i g h t c u r v e i s g i v e n , 
and from t h i s e q u a t i o n t h e mean maximum and minimum 
magnitudes were e s t i m a t e d a s 5-984 and 8 .584 r e s p e c t i v e l y . 

INTRODUCTION 
The l i g h t v a r i a t i o n s o f M i r a t y p e r e d g i a n t v a r i a b l e s t a r s a r e 

caused by t e m p e r a t u r e f l u c t u a t i o n s of about 600°K a s a r e s u l t o f 
p u l s a t i o n s i n t h e s t a r ( S t r o h m e i e r 1 9 7 2 ) . T h e s e p u l s a t i o n s w h i c h 
o r i g i n a t e i n t h e c o r e of t h e s t a r w i l l be c o m p l i c a t e d by t h e p r e s -
s u r e waves w h i c h s p r e a d t h r o u g h t h e e x t e n s i v e atmosphere. The 
p u l s a t i o n s o f s t a r s w i t h deep c o n v e c t i v e atmospheres a r e not w e l l 
u n d e r s t o o d d e s p i t e a r e c ent a t t empt (Wood 1 9 7 6 ) t o produc e a t h e o ­
r e t i c a l model f o r S Car and o t h e r s t a r s . 

The d e t e r m i n a t i o n of t h e p e r i o d of l o n g p e r i o d v a r i a b l e s t a r s 
i s of some i n t e r e s t . F i v e M i r a v a r i a b l e s have been s h o w n t o un­
dergo l o n g term a l t e r a t i o n s i n p e r i o d ( S t e r n e and Campbell 19 36) 
and any d e t e c t a b l e change would have consequences f o r t h e a s t r o -
p h y s i c a l model of t h e s t a r . The l i g h t c u r v e s change,however, from 
c y c l e t o c y c l e , p a r t i c u l a r l y f o r s t a r s w i t h p e r i o d s o f l e s s t h a n 
200 days (Campbell and J a c c h i a , I 9 4 l ) w h i c h makes t h e d e t e c t i o n of 
r e a l p e r i o d changes more d i f f i c u l t . I n t h i s s i t u a t i o n t h e p e r i o d ­
ogram method c a n be used t o d e t e r m i n e t h e p e r i o d and to produce a 
r e g r e s s i o n e q u a t i o n of t h e l i g h t v a r i a t i o n o v er t i m e . V i s u a l ob­
s e r v a t i o n s of S Car by t h e V a r i a b l e S t a r S e c t i o n o f t h e R o y a l 
A s t r o n o m i c a l Soc. of N.Z. and c o v e r i n g a 4 5-yr i n t e r v a l were an­
a l y s e d i n t h i s way. 
S T A T I S T I C A L ANALYSIS. The d a t a a n a l y s e d c o n s i s t e d of t h e means of 
t h e r a w o b s e r v a t i o n s over c o n s e c u t i v e t e n day i n t e r v a l s from J.D. 
2 , 4 2 6 , 3 5 0 to 2,442,990. Because o f t h e l a r g e number of m i s s i n g 
o b s e r v a t i o n s between JD 2 , 4 2 8 , 9 0 0 and 2 ,431,100 t h e main a n a l y s i s 
was c a r r i e d out on t h e 1189 t e n day means between 
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JD 2 431 110 and JD 2 442 990. However, to i n v e s t i g a t e the p o s s i b i l i t y of 

the main p e r i o d being dependent on time, t h r e e s u b s i d i a r y a n a l y s e s 

were c a r r i e d out on the ten day means between JD's 2 426 350-2 428 900, 

JD's 2 433 350-2 435 900 and JD's 2 440 350-2 442 900 r e s p e c t i v e l y . The 

u n d e r l y i n g s t o c h a s t i c model assumed was 

P 

x ( n ) = u + Z p . c o s ( n 6 . - 0 . ) + e ( n ) (n=0,±l,...) 
j = 1 3 3 3 

where p , p^(>0),Gj and 0^ (j=1,2 ,...,p) are unknown parameters, x ( n ) i s 

the nth ten day mean (e.g. • i n the c a s e o f the main a n a l y s i s x ( n ) i s 

the ten day mean f o r JD 2 431 100+10n) and e ( n ) i s a zero mean s t a t i o n a r y 

s t o c h a s t i c p r o c e s s w i t h a b s o l u t e l y continuous spectrum. The s t a t i s t i c a l 

a n a l y s i s of such models i s covered i n Walker (1971) and Hannan (19 7 3 ) . 

The periodogram f u n c t i o n 

N 

E 
1 

was computed f o r a n g u l a r f r e q u e n c i e s X = ( j = 0 , l , . . . CTJN] ; N the sample 
1 1 s i z e ) where [ ^ N J denotes the i n t e g r a l p a r t of -^N and 

1 N 

x ( n ) = x ( n ) - x , x = -̂ Z x ( n ) (n=l,...,N). 
n=l 

F o l l o w i n g Hannan (1973) and Walker (1971) the e s t i m a t o r s of 6.. ( j = l ,2,... ,p) 

are the v a l u e s 6.. ( j = l ,2,..,,p) o f X a t which the periodogram t a k e s on 

i t s p l a r g e s t l o c a l maxima and the e s t i m a t o r s o f p.. and 0^ ( j = l ,2,. . . ,p) 

are given by 

p. = £ v W N c e . ) 
( j = l , 2 , . . . , p ) 

0. = a r c t a n i E x ( n ) s i n nG./ L x ( n ) c o s nG.j 
3 n=l 1 n=l ] 

r e s p e c t i v e l y . Since the p e r i o d ( i n days) corresponding t o the angular 

frequency X i s 2 0 n / X , e s t i m a t o r s of the p e r i o d s P _ . = 20TT/G^. ( j = l ,2 ,,.. ,p) 



33 

are given by P j = 2 0 T T / § J (j=1,2 , . , . , p ) . The ( a s y m p t o t i c ) d i s t r i b u t i o n 

o f these e s t i m a t o r s f o l l o w s from a s l i g h t m o d i f i c a t i o n o f Theorem 2, 

Hannan (1973). T h i s y i e l d s the r e s u l t t h a t , under c e r t a i n g e n e r a l 

c o n d i t i o n s , the v e c t o r s 

v M . - s ^ ) 

N 3 / 2 ( 8 . - e . ) 

( j = l , 2 , . . . , p ) 

are a s y m p t o t i c a l l y independent normal random v e c t o r s w i t h zero means and 

cov a r i a n c e m a t r i c e s g i v e n by 

in fce . ) 
3 

2 
P. 0 0 
3 

0 4 6 

0 6 12 

( j = l , 2 , . . . ,p) 

Here f ( X ) i s the s p e c t r a l d e n s i t y of the e ( n ) p r o c e s s . The t e s t s 

d e s c r i b e d i n Hannan (1970) pp471-473 were used t o d e t e c t the non-zero p. 

R e s u l t s 

The graph of the periodogram f o r the 1189 ten day means between JD 2 431 11 

and JD 2 442 990 i s g i v e n i n F i g . l . The h y p o t h e s i s t h a t a t most t h r e e of 

the Pj were non zero was accepted a t the 5% l e v e l , the r e l e v a n t peaks i n 

the periodogram b e i n g a t \ 0.4205, 0.8408 and 1.2618, i . e . p e r i o d s 

o f 149.43, 74.73 and 49.79 days r e s p e c t i v e l y . Thus i t was concluded 

t h a t these t h r e e peaks a r i s e p r i n c i p a l l y from p e r i o d i c components 

cos(n6_.-0j) w i t h p^ > 0 ( j = l , 2 , 3 ) and not j u s t from the e r r o r p r o c e s s 

e ( n ) . 
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E s t i m a t e s and (approximate) 95% c o n f i d e n c e i n t e r v a l s f o r p_. , 8^» 0.. 

and P.. ( j = l , 2 , 3 ) t o g e t h e r w i t h e s t i m a t e s of the s t a n d a r d d e v i a t i o n s of 

py §., 0^ and Pj ( j = l , 2 , 3 ) a r e given i n Table 1. The t e s t o f the 

hypothesis t h a t tj_. = j 6 1 and 0_. = j0_ L ( j = l , 2 , 3 ) was accepted a t the 5% 

l e v e l thus i n d i c a t i n g t h a t the second and t h i r d p e r i o d i c components a r e 

harmonics of the main p e r i o d i c component. From Tab l e 1 the e s t i m a t e d 

r e g r e s s i o n f u n c t i o n r e p r e s e n t i n g the mean l i g h t curve of S C a r i n a e i s 

7.009 + 1.208cos(0,4205n-1.098)-t-0.275cos(0.8408n-2.169) 

+ 0.092 cos(l.2618n+2.518) ( n = l ,2 ,...,1189). 

The estimated s p e c t r a l d e n s i t y o f the c ( n ) p r o c e s s a f t e r removal of the 

r e g r e s s i o n f u n c t i o n i s given i n F i g . 2 and i n d i c a t e s t h a t the c ( n ) p r o c e s s 

has dominant' low frequency components i n the range X = ^ t o X = ^ 

( i . e . with p e r i o d s between 500 and 800 d a y s ) . 

A p l o t of the r e g r e s s i o n e q u a t i o n and the d e v i a t i o n s from the r e g r e s s i o n 

equation i s given i n F i g , 3 f o r the d at a i n the i n t e r v a l JD 2 439 400 t o 

JD 2 440 600. For the major p o r t i o n o f t h i s i n t e r v a l the s t a r i s undergoing 

r e g u l a r c y c l e s but towards the end of the i n t e r v a l s e v e r a l more i r r e g u l a r 

c y c l e s are apparent w i t h consequent l a r g e r d e v i a t i o n s from the r e g r e s s i o n 

equation. 

From the r e g r e s s i o n equation the mean maximum and minimum magnitudes were 

estimated as 5.984 and 8.584 r e s p e c t i v e l y . 

E s t i m a t e s and approximate 95% c o n f i d e n c e i n t e r v a l s f o r the main p e r i o d 

determined from each of t h r e e i n t e r v a l s i n the course of the 

observations are given i n T a b l e 2. I t would seem t h a t the e s t i m a t e o f 

P from the i n t e r v a l JD 2 433 350-2 435 900 d i f f e r s s i g n i f i c a n t l y from t h a t f o r 
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t h e i n t e r v a l JD 2 , 4 4 0 , 3 5 0 - 2 , 4 4 2 , 9 0 0 . However t h e sample s i z e 
( 2 5 6 ) on w h i c h t h e e s t i m a t e s and t h e i r e s t i m a t e d s t a n d a r d d e v i ­
a t i o n s a r e based may w e l l be too low f o r t h e a s y m p t o t i c t h e o r y do-
s c r i b e d p r e v i o u s l y to be a good a p p r o x i m a t i o n i n p r a c t i c e . I n t h i s 
r e g a r d t h e c o n f i d e n c e i n t e r v a l s g i v e n i n T a b l e 2 a r e a l m o s t c e r ­
t a i n l y too s m a l l and, a s s u c h , T a b l e 2 s h o u l d be i n t e r p r e t e d w i t h 
c a u t i o n . T h e r e a p p e a r s to be l i t t l e e v i d e n c e t o suggest any p e r ­
manent l o n g term changes i n t h e main p e r i o d . 

CONCLUSION. 

The a v e r a g e magnitudes o f maxima and minima o f 5*984 and 8 . 5 8 4 
c a n be compared w i t h t h e p r e v i o u s l y p u b l i s h e d v a l u e s ( B a t e s o n l 9 4 4 ) 
of 5-49 and 8 . 7 6 r e s p e c t i v e l y . T h e main p e r i o d o f l 4 9 - 4 d a y s c a n be 
compared w i t h t h e p r e v i o u s l y a c c e p t e d v a l u e of l 4 9 - 3 ^ a y s ( B a t e s o n , 
1 9 4 4 ). M o r e o v e r , w i t h i n t h e l i m i t s o f e r r o r of t h e a n a l y s i s , t h e 
second and t h i r d p e r i o d i c components a r e h a r m o n i c s o f t h e main 
v i b r a t i o n . T h e amplitudessof t h e s e harmonic components a r e t h e r e -
f o r e determined by t h e d e v i a t i o n of t h e shape of t h e o b s e r v e d 
l i g h t c u r v e from t h a t of a s i m p l e s i n u s o i d . 

T h e s e r e s u l t s c o n s t i t u t e a p r e l i m i n a r y s t a t i s t i c a l a n a l y s i s of 
t h e ob s e r v a t i o n s o f S C a r i n a e . F u r t h e r i n v e s t i g a t i o n s need to be 
c a r r i e d out u s i n g , p e r h a p s , more s p e c i f i c models ( a u t o r e g r e s s i v e 
models f o r example) f o r t h e e r r o r p r o c e s s £(n) . 
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Table 1 

E s t i m a t e s and approximate 95% confidence 

i n t e r v a l s f o r Pj»®j»^j a n d p j (j=l»2,3) 

to g e t h e r w i t h e s t i m a t e s of the st a n d a r d d e v i a t i o n s o f 
M * A " 

p.»8.i0. and P. ( j = l , 2 , 3 ) determined from the ten day 
K 3 3 3 3 

means between JD 2 431 110 and JD 2 442 990. 

Parameter E s t i m a t e E s t i m a t e d 
Standard 
D e v i a t i o n 

Approximate 95% 
Confidence I n t e r v a l 

P 3 

(mag.) 

(mag.) 

(mag.) 

6^ ( r a d i a n s ) 

( r a d i a n s ) 

( r a d i a n s ) 

( r a d i a n s ) 

( r a d i a n s ) 

( r a d i a n s ) 

( d a y s ) 

( d a y s ) 

( d a y s ) 

1.208 

0.275 

0. 092 

0.4205 

0.8408 

1.2618 

1.098 

2.169 

-2.518 

149.43 

74.73 

49.79 

0.0425 

0.0244 

0.0156 

0.000103 

0.000258 

0.000495 

0.0704 

0.1771 

0.3396 

0.038 

0.024 

0.020 

(1.125 

(0.228 

(0.061 

(0.4203 

(0.8403 

(1.2609 

(0.960 

(1.822 

(-3.184 

(149.36 

(74.68 

(49.76 

1.291) 

0.323) 

0.122) 

0.4207) 

0.8413) 

1.2628) 

1.236) 

2.516) 

-1.853) 

149.50) 

74.77) 

49,83) 
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Table 2 

E s t i m a t e s and approximate 95% confidence i n t e r v a l s f o r P 

determined from the ten day means between 

JD's 2 426 350-2 428 900, JD's 2 433 350-2 435 900 

and JD's 2 440 350-2 442 900 r e s p e c t i v e l y . 

Approximate 95% 
1 confidence i n t e r v a l f o r P 

J.D. 2 426 350-2 428 900 148.84 (148.13, 149.55) 

J.D. 2 433 350-2 435 900 148.27 (147.57, 148.98) 

J.D. 2 440 350-2 442 900 150.04 (149.32, 150.76) 

— i 
0 . 5 

T 
0 . 1 

- r -
0 . 2 

0 . 3 — r -
04 

X/2TI ( F r e q u e n c y i n c y c l e s per 10 JD) 

Periodogram f o r S. C a r i n a e between JD 2 431 110 and JD 2 442 990. 



3 8 

X./2TT (Frequency i n c y c l e s p e r 10 JD) 

Fig-2 The estimated s p e c t r a l d e n s i t y o f the r e s i d u a l s a f t e r removal of the 
r e g r e s s i o n f u n c t i o n f o r S. C a r i n a e between JD 2 431 110 and JD 2 442 990. 

F i g . 3 R e g r e s s i o n equation of the magnitude of S. Ca r i n a e over time f o r the 
i n t e r v a l JD 2 439 400 to JD 2 440 400. The 10 day means ( x ) and the 
d e v i a t i o n s (,) o f the 10 day means from the r e g r e s s i o n equation are 
a l s o p l o t t e d . 
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OBSERVATIONS OF SOME SOUTHERN VARIABLES OF R CrB TYPE. 

F r a n k M. B a t e s o n 

SUMMARY: L i g h t c u r v e s a r e r e p r o d u c e d f o r 12 s o u t h e r n 
R CrB t y p e v a r i a b 1 e s . T h e s e e x t e n d t h e o b s e r -
v a t i o n s p r e v i o u s l y p u b l i s h e d . The r e s u l t s f o r each 
s t a r a r e d i s c u s s e d . 

INTRODUCTION 

B a t e s o n t I 9 7 5 ) p u b l i s h e d l i g h t c u r v e s f o r UW Cen; DY Cen; AE C i r ; 
S Aps; RZ Nor; WX CrA; VZ Sgr; RS T e l ; V CrA; GU Sgr and RY Sgr. 
These a r e now extended to more r e c e n t d a t e s u s i n g t h e v i s u a l ob­
s e r v a t i o n s by memb e r s of t h e V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z. I n 
a d d i t i o n a l i g h t c u r v e i s g i v e n f o r V504 Cen, f o r w h i c h no r e s u l t s 
have been p r e v i o u s l y p u b l i s h e d . The o b s e r v a t i o n s of V 6 l 8 Sgr a r e 
summarised. 

LIGHT CURVES 

The c u r v e s f o r UW Cen; DY Cen; S Aps; GU Sgr and RY Sgr a r e a l l 
from t e n day means. The m a j o r i t y of t h e s e means a r e d e r i v e d from 
a l a r g e number of o b s e r v a t i o n s , b u t where means depend on o n l y 1 
or 2 o b s e r v a t i o n s t h e s e a r e shown on t h e c u r v e s by c r o s s e s . Most 
of t h e s e i n s t a n c e s o c c u r when t h e s t a r concerned was u n f a v o u r a b l y 
p l a c e d . T h e c u r v e s f o r t h e r e m a i n d e r of t h e s t a r s have been drawn 
from i n d i v i d u a l o b s e r v a t i o n s , a s t h e y a r e m a i n l y from a s i n g l e 
ob s e r v e r . 

I t s h o u l d be noted t h a t the magnitude s c a l e used i s not t h e same 
f o r each c u r v e a s some have been expanded to show more c l e a r l y t h e 
s e m i - r e g u l a r v a r i a t i o n s . 

UW CENTAURI. 

F i g u r e 1 shows t h e l i g h t c u r v e from 2 , 4 4 2 , 5 0 0 t o 2 , 4 4 3 , 3 3 4 . UW 
Cen was w e l l o b s e r v e d , w i t h a n a v e r a g e o f 11 o b s e r v a t i o n s i n each 
mean. A t o t a l o f 919 ob s e r v a t i o n s were r e c o r d e d . 
UW Cen has r e mained a t maximum w i t h a s e m i - r e g u l a r v a r i a t i o n , v e r y 
s m a l l i n a m p l i t u d e , and w i t h a p e r i o d of about 40 d a y s . T h i s i s 
t h e same p e r i o d a s p r e v i o u s l y found. 

DY CENTAURI 

F i g u r e 1 shows t h e l i g h t c u r v e from 2 , 4 4 2 , 4 9 0 t o 2 , 4 4 3 , 2 9 0 . The 
a v e r a g e number of o b s e r v a t i o n s i n each mean i s s i x . 
DY Cen has r e mained a t maximum. B a t e s o n (1975) p o i n t e d out t h a t 
t h e r e had been a g r a d u a l o v e r a l l f a d i n g i n b r i g h t n e s s d u r i n g t h e 
o b s e r v a t i o n s from 2 , 4 3 7,017 to 2 , 4 4 2 , 4 8 0 . T h i s a p p e a r s t o have 
c o n t i n u e d w i t h DY Cen now b e i n g 0.31 f a i n t e r t h a n when o r i g i n a l l y 
ob s e r v e d . 
T h e r e a p p e a r s t o be a weak s e m i - r e g u l a r v a r i a t i o n of 0.1 t o 6.2 
i n a p p r o x i m a t e l y 55 d a y s . T h i s i s superimposed on a l o n g e r wave 
w i t h a p e r i o d of around 120 d a y s , and on t h e v e r y slow, i r r e g u l a r 
o v e r a l l d e e r e a s e i n b r i g h t n e s s . No deep minima have o c c u r r e d 
i n t h e p a s t 17 y e a r s . 
V504 CENTAURI 

I n 1956 - 6 0 a t o t a l of 69 o b s e r v a t i o n s were made.No o b s e r v a t i o n s 
were made i n 1961 -63 and i n 1965, w h i l s t t h e r e was a s i n g l e obser­
v a t i o n i n 1964. V504 Cen h a s been b e t t e r observed s i n c e 2 , 4 3 9 l 8 3 
( 1966 Feb 2 6 ) t o 2 , 4 4 2 , 6 3 1 (1975 Aug. 6 ) . 



4o 

No magnitudes a r e a v a i l a b l e f o r t h e comparison s t a r s. A magnitude 
Of 1 2 .0 was a s s i g n e d to c o m p a r i s o n s t a r "^C and t h e magnitudes 
f o r t h e r e m a i n i n g comparison s t a r s d etermined from s t e p e s t i m a t e s 
from " £ ". The r e s u l t a n t l i g h t c u r v e a p p e a r s i n F i g u r e s 1 , 2 and 
4 . T h i s magnitude s c a l e may w e l l be i n e r r o r and c o u l d have t h e 
e f f e c t of e n l a r g i n g t h e v a r i a t i o n s of V504 Cen. However, t h e s e 
r e s u l t s a r e o n l y p r e l i m i n a r y to draw a t t e n t i o n to t h i s s t a r . They 
should be t r e a t e d w i t h c a u t i o n . V 5 0 4 Cen faded around 2 , 4 3 9 , 3 7 0 t o 
below 13-4 , and a g a i n become v i s i b l e on 2 , 4 3 9 , 5 2 7 a t 13-9- T h e r e 
was a n o t h e r deep minimum between 2 , 4 4 l m 7 8 0 and 2 , 4 4 2 , 1 3 3 when t h e 
s t a r wa s i n v i s i b l e and f a i n t e r t h a n 13 • 5 • 
T h e r e a p p e a r s ^ t o be an a p p r o x i m a t e s e m i - r e g u l a r v a r i a t i o n ^ j ^ - * 1 a 

p e r i o d of 130 superimposed on a l o n g e r c y c l e of around 4 l l . An 
i d e n t i f i c a t i o n c h a r t from T s e s e v i c h and Kazanasmas ( l 9 7 l ) a p p e a r s 
below on w h i c h t h e c o m p a r i s o n s t a r s a r e shown by l e t t e r s . An en­
l a r g e d c h a r t w i l l be p u b l i s h e d l a t e r . V 5 0 3 Cen a l s o a p p e a r s on t h e 
c h a r t . T h i s s t a r i s a f a i n t RR L y r t y p e v a r i a b l e . 

I D ENTIFICATION CHART FOR V504 Cen. 

AE C I R C I N I 

O b s e r v a t i o n s from 2,442 , 0 3 7 t o 2,442 , 9 7 7 show t h a t AE C i r was 
i n v i s i b l e , below 13. 3 , u n t i l 2 , 4 4 2 , 4 2 2 when i t was r e c o r d e d a t 
l 4 . 2 . Subsequent o b s e r v a t i o n s were few i n number and s c a t t e r e d 
i n t i m e . The l i g h t c u r v e a p p e a r s i n F i g u r e 4 . 

S AP0DIS 

F i g u r e 2 shows t h e l i g h t c u r v e from 2,442 , 5 4 5 to 2 , 4 4 3 , 3 5 4 . The 
av e r a g e number of ob s e r v a t i o n s i n each t en day mean i s l 4 . The 
o n l y means d e r i v e d from l e s s t h a n 5 o b s e r v a t i o n s were when S Aps 
was f a i n t . m 

S Aps commenced t o d e c l i n e on 2 , 4 4 2 , 8 3 O,deer e a s i n g 3 -6 i n 28 days 
to 1j3* 95« T h e r e a r e 33 p o s i t i v e o b s e r v a t i o n s over t h e f o l l o w i n g 
150 , s u g g e s t i n g t h a t S Aps may have f l u c t u a t e d around l 4 . 0 f o r 
t h a t t i m e . However, a s t h i s magnitude r e p r e s e n t s t h e t h r e s h o l d 
of most i n s t r u m e n t s employed, i t i s p o s s i b l e t h a t a f a i n t s t a r i n 
c l o s e p r o x i m i t y to S Aps was m i s t a k e n f o r t h e v a r i a b l e . I t seems 
u n l i k e l y t h a t S Aps would be "hung up" a t l 4 m . 0 f o r so l o n g . I t 
c e r t a i n l y f e l l below 15 . 0 on 2 , 4 4 3 , 0 4 4 , r e m a i n i n g i n v i s i b l e t i l l 
2 , 4 4 3 , 1 8 4 when i t was s e e n a t l 4 .40. T h e r e a f t e r i t c o n t i n u e d t o 
b r i g h t e n , a t f i r s t s t e e p l y , and t h e n g r a d u a l l y . 



.RZ NORMAE. 

T h i s s t a r was near maximum from 2 , 4 4 2 , 2 9 0 to 2 ,442,730 a s shown 
i n F i g u r e 2 . I t t h e n faded t o below 13-Oand became i n v i s i b l e . 
Between 2,442 ,860 and 2 , 4 4 3 , 0 £ 5 and 2 ,443 ,210 to 2 , 4 4 3 , 2 8 0 i t was 
p l a c e d as.between 12.5 and 13-5 by some o b s e r v e r s . I t i s p r o b a b l e 
t h a t t h e s e r e f e r e i t h e r t o t h e companion to RZ Nor ( C i r c . M.77/10 
V. S.S. , R.A.S.N.Z.), or to t h e com p a r i s o n s t a r "p". I t i s a l s o 
p r o b a b l e t h a t t h i s c o n f u s i o n w i t h f a i n t n e a r b y s t a r s when RZ Nor 
i s f a i n t a f f e c t e d p r e v i o u s ob s e r v a t i o n s ( B a t e s o n 1 9 7 5 ) « 
1 am i n d e b t e d to I . S . G l a s s (1977) f o r d r a w i n g my a t t e n t i o n t o t h e 
c l o s e companion t o RZ Nor.Also f o r h i s a d v i c e t h a t RZ Nor was i n ­
v i s i b l e i n t h e l88cm t e l e s c o p e on 1977 J u n e 27-

V 6 l 8 S A G I T T A R I I 

O b s e r v a t i o n s from 2 , 4 4 l , 7 2 6 t o 2,442 ,691 showed t h a t V 6 l 8 Sgr 
was i n v i s i b l e and f a i n t e r t h a n 13.5, e x c e p t on 2 , 4 4 l , 7 7 l and 917 
when i t was p o s s i b l y v i s i b l e a t around l 4 . 0 . T h e s e o b s e r v a t i o n s 
were c o n s i d e r e d d o u b t f u l by t h e o b s e r v e r . 
T h e r e a r e o n l y 25 o b s e r v a t i o n s , a l l n e g a t i v e o f t h i s s t a r . T h e s e 
were a l l made by A.F. J o n e s and a r e s c a t t e r e d i n t i m e . 

WX C0R0NAE AUSTRINAE 

The l i g h t c u r v e from 2 , 4 4 0 , 9 7 0 to 2 , 4 4 2 , 9 0 9 a p p e a r s i n F i g u r e s 
2 and 3-The gaps i n t h e c u r v e o c c u r when t h e v a r i a b l e was u n s u i t ­
a b l y p l a c e d f o r o b s e r v a t i o n . WX CrA faded below l 4 . 0 on 2 , 4 4 l , 0 8 5 
and r e a c h e d t h i s magnitude a g a i n on t h e r i s e on 2 , 4 4 1 , 2 0 6 . T h e r e 
was a n o t h e r f a d i n g t o below l 4 . 0 on 2,442,746. A p p a r e n t l y i t t h e n 
made a p a r t i a l r e c o v e r y d u r i n g t h e ti m e t h e s t a r was u n f a v o u r a b l y 
p l a c e d . The f i r s t o b s e r v a t i o n t h e r e a f t e r on 2,442 ,871 was a t 13-1 
and over t h e n e x t 38 days i t d e c r e a s e d t o 13 • 9 -
T h e r e a r e d e f i n i t e f l u c t u a t i o n s on t h e r i s e from a deep minimum. 
The s e have an a m p l i t u d e o f up to one magnitude a t f i r s t , becoming 
s m a l l e r once^the s t a r r e a d i e s magnitude 12 .0 . The s e m i - r e g u l a r 
p e r i o d of 60 , p r e v i o u s l y noted ( B a t e s o n 1975) a g a i n p r e v a i l s . I t 
i s no more t h a n a q u a s i - p e r i o d w h i c h i s d e p a r t e d from a t t i m e s . 
The o b s e r v a t i o n s have been r e d u c e d by u s i n g s t e p e s t i m a t e s to de­
t e r m i n e p r e l i m i n a r y v i s u a l magnitudes because of t h e l a c k of any 
w e l l d etermined sequence magnitudes. 

VZ S A G I T T A R I I 

F i g u r e 3 shows t h e l i g h t c u r v e from 2 , 4 4 l,7lO t o 2 ,442,655 ' . A 
d e c r e a s e to a deep minimum commenced on 2 ,441^835. The f a l l was 
v e r y s t eep and p r o b a b l y r e a c h e d j u s t b elow 15 - 0. VZ Sgr wa s seen 
a g a i n a t l 4 . 9 on 2 , 4 4 l , 9 0 O making t h i s minimum v e r y s h o r t . The 
r i s e was s t e e p , a l t h o u g h not a s s t e e p a s t h e f a l l . T h e r e a p p e a r s 
to have been l i t t l e v a r i a t i o n when t h e s t a r was near maximum. 

RS T E L E S C O P I I 

The l i g h t c u r v e from 2 , 4 4 2 , 2 9 1 t o 2,442 ,500 i s shown i n F i g u r e 
3, and t h a t from 2 , 4 4 2 , 8 6 7 t o 2 , 4 4 3 , 0 8 0 i n F i g u r e 4 . RS T e l f e l l 
s l o w l y f^orn 2,442 ,380 t o 2 , 4 4 2 , 4 5 0 and t h e n dropped v e r y s h a r p l y 
from 11.0 t o f a i n t er t h a n 13 - 5• The r i s e commenced somewher e 
between 2,442 ,740 and 2,442 ,840, a t a ti m e when no o b s e r v a t i o n s 
were p o s s i b l e . I t was f i r s t s e e n a t 2,442 ,868 a t 12™5 and a slow, 
e r r a t i c r e c o v e r y t o maximum f o l l o w e d . 
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GU S A G I T T A R I I 

T h i s s t a r has been w e l l o b s e r v e 
i s i n two p a r t s . The f i r s t shows 
p r e v i o u s deep minimum; t h e second 
to 12To a t 2 , 4 4 3 , 0 0 9 w i t h a r a p i d 

I. The l i g h t c u r v e i n F i g u r e 4 
t h e i r r e g u l a r r e c o v e r y from t h e 
p a r t shows a w e l l ob s e r v e d d i p m r e c o v e r y to 11.0. 

V CORONAE AUSTRINAE. 

The l i g h t c u r v e i s i l l u s t r a t e d i n F i g u r e 4 f o r such t i m e s a s 
V CrA was v i s i b l e . A f a l l t o a deep minimum commenced around 
2 , 4 4 l m 7 3 6 . I t was observed a g a i n a t a low a l t i t u d e on 2,442 , 0 0 9 
a t 13-1-There was a t h i r d c l a s s o b s e r v a t i o n of 11.1 on 2,442,148. 
I f t h e s e o b s e r v a t i o n s a r e c o r r e c t t h e n t h e s t a r made a s h o r t r e ­
c o v e r y , but i m m e d i a t e l y d e c l i n e d £0 f a i n t e r t h a n 13 - 5 a f t e r w a r d s . 
I t was i n v i s i b l e f o r t h e n e x t 450 . I t t h e n r o s e , s t e e p l y a t f i r s t , 
and t h e n s l o w l y . 

RY S A G I T T A R I I . 

F i g u r e 4 shows t h e l i g h t c u r v e from 2,442 ,515 to 2,443,394. RY 
Sgr was v e r y w e l l o b s e r v e d w i t h an a v e r a g e o f 19 o b s e r v a t i o n s f o r 
each mean. I t was o n l y when t h e s t a r was c l o s e to t h e Sun t h a t any 
mean depends on l e s s t h a n t h r e e o b s e r v a t i o n s . 
The s e m i - r e g u l a r v a r i a t i o n i n a p e r i o d of about 40 days w a s ^ q u i t e 
marked. The a m p l i t u d e of t h e s e v a r i a t i o n s i s from 0.2 t o 0 . 5 - A 
f a l l t o a deep minimum commenced on 2,443,3^2.On t h i s p a r t of t h e 
c u r v e t h e two open c i r c l e s r e p r e s e n t p h o t o e l e c t r i c V magnitudes. 
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THE SEMI-REGULAR VARIABLE—SW SCULPTORIS 
F r a n k M. B a t e s o n 

SUMMARY: SW S c l i s a s e m i - r e g u l a r v a r i a b l e w i t h a mean 
cy^cle o f m l 4 6 . The mean v i s u a l a m p l i t u d e 
7 - 9 to 9-0, w i t h an extreme r a n g e 7-3 t o 10.3-
The a m p l i t u d e and p e r i o d b o t h v a r y w i t h i n wide 
l i m i t s , a s i l l u s t r a t e d i n t h e l i g h t c u r v e . The 
i n t e r v a l c o v e r e d by t h e ob s e r v a t i o n s i s from 
JD 2,437,554 to 2 , 4 4 2 , 7 4 4 . 

1 OBSERVATIONS 
O b s e r v a t i o n s from 2,437,554 to 2 , 4 4 0,954 have been p u b l i s h e d i n 

C i r c u l a r s 1 2 0 , 133 and 186, V.S.S., R.A.S.N.Z. A d d i t i o n a l l y some 
o b s e r v a t i o n s from 2 , 4 4 0,954 to 2 , 4 4 2 , 7 4 4 a r e u n p u b l i s h e d , m a k i n g a 
t o t a l of 347 ob s e r v a t i o n s i n a l l . A p a r t from t h o s e i n t e r v a l s when 
SW S c l was u n f a v o u r a b l y p l a c e d f o r o b s e r v a t i o n s , i t has been, a t 
t i m e s , p o o r l y ob s e r v e d . 
A l l o b s e r v a t i o n s have been p l o t t e d i n F i g u r e s 1 and 2 from t e n 
day means. Dots r e p r e s e n t means i n w h i c h t h e r e was o n l y a s i n g l e 
o b s e r v a t i o n ; c r o s s e s means from two or more o b s e r v a t i o n s . The 
f r a g m e n t a r y n a t u r e o f t h e o b s e r v a t i o n s i s a p p a r e n t from t h e p l o t ­
t e d l i g h t c u r v e s . 

2 CHARTS AND SEQUENCE. 
SW S c l i s CoD -33°l6843; CPD ~33°644i; HV 6423- B a t e s o n , J o n e s 

& S t r a n s o n ( 1 9 6 6) p u b l i s h e d c h a r t 54, w h i c h has been used by a l l 
o b s e r v e r s . T h i s gave a sequence w i t h SP magnitudes e x t r a c t e d 
from A n n a l s , Cape O b s e r v a t o r y , X V l l . 
3 DISCUSSION 

0 b s e r v e d maxima and minima a r e l i s t e d i n Tab 1 e 1. Maxima a r e 
numbered i n t h e f i r s t column c o n s e c u t i v e l y from t h e f i r s t o b s erved 
on 2,437*735- M i s s i n g numb er s r e p r e s e n t t h o s e maxima t h a t were 
not o b s e r v e d . The u s u a l d e t a i l s a r e g i v e n i n t h e r e m a i n i n g columns. 
The low weight a s s i g n e d t o most d a t e s r e f l e c t s t h e l a c k o f c o n s i s ­
t e n t a t t e n t i o n t o SW g e l . 
The mean c y c l e i s 146 , but t h e i n t e r v a l s b etween succ e s s i v e max­
ima and minima v a r y w i d e l y a s i s u s u a l f o r s t a r s o f t h i s t y p e . A 
p e r i o d of 144 was found by S h a p l e y & Hughes ( 1 9 3 4 ) , from 240 ob­
s e r v a t i o n s o ver 108 epochs. They gave t h e epoch o f maximum a s JD 
2,425 , 5 5 0 - When t h e p r e s e n t o b s e r v a t i o r p a r e r e f e r r e d t o t h i s 
epoch t h e 0-C r e s i d u a l s have a mean of -70 . A c t u a l l y t h i s epoctj 
now f i t s t h e o b s e r v e d minima b e t t e r , g i v i n g 0-C r e s i d u a l s o f +l4 
i f t h e o r i g i n a l epoch i s t a k e n a s minimum. 
T h e r e i s l i t t l e doubt t h a t b oth a m p l i t u d e and p e r i o d a r e s u b j e c t 
t o c o n s i d e r a b l e v a r i a t i o n a s i s u s u a l f o r s t a r s o f t h i s c l a s s . 
The c u r r e n t o b s e r v a t i o n s g i v e t h e f o l l o w i n g e l e m e n t s : 

EPOCH MAXIMUM: J.D. 2,440 , 0 3 7 + l 4 6 d 

MINIMUM t o Maximum: Mean 67 ( E x t r e m e s 35 t o l l l u ) 
MAXIMUM t o Minimum: Mean 75 ( E x t r e m e s 34 t o 107 ) 
MAXIMUM MAGNITUDE : Mean 7 - 9 v ( R a n g e 7-3 t o 8 . 2 V ) 
MINIMUM MAGNITUDE : Mean 9-0 (Range 8 . 5 V to 10.3 ) 

The above epoch i s mer e l y t h e da^te o f t h e b e s t ob s e r v e d maximum, 
and g i v e s 0-C r e s i d u a l s of +_ 20 .The d i f f e r e n c e s between o b s e r v e d 
and c a l c u l a t e d , however, v a r y w i t h i n wide l i m i t s , a s u s u a l f o r 
s e m i - r e g u l a r v a r i a b l e s when t h e mean c y c l e does not h o l d f o r l o n g -
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TABLE 1 . 

SW-SCULPTORIS OBSERVED MAXIMA & MINIMA. 
MAXIMA MINIMA 

No. J.D. MAG. I n t Wt J.D. MAG. INT W; 
v d v d 

2 , 4 3 7 , 6 8 0 ? 9 . 1? * * » 1 
1 2 ,437 ,735? 8 . 1? * * * 1 815 8 . 9 135 4 
2 884 8 . 1 149 3 928 9 .3 113 3 
3 988 8 . 2 104 4 2 , 4 3 8 , 0 9 5 9 .8 167 4 
4 2 ,438, 169 7-5 181 3 228 10.0 133 2 
5 295? 8.1? 126 1 383 10.1 155 2 
6 434? 8 . 2 ? 139 1 
7 590 8 . 0 156 2 663 9 .4 (280) 3 
8 720? 8 . 0 130 2 795 10.3 132 4 
9 895 8 . 2 175 4 953 9.1 158 5 

10 2 ,439,016 8 . 2 121 4 2 ,439, 108 8 . 8 155 3 

12 300 8 . 0 (284) 4 390? 9 . 0 ? ( 2 8 2 ) 1 
13 450? 7-7? 150 1 525 9 .2 135 3 
14 580 7.9 130 2 646 8 . 8 121 4 
15 725 8 . 1 145 4 818 8 . 6 172 3 
16 876 7-9 151 4 945? 9 . 0 ? 127 l 
17 2 ,440 , 0 3 7 7-8 161 5 2 ,440, 120 8.7 175 4 
18 155 7-4 118 4 238 8 . 6 118 3 

21 572 8 . 0 (417) 4 649 8.7 (411) 3 
22 700? 7 .8? 128 1 780? 8 . 6 131 1 
23 891 7 .3 191 3 925 8 . 5 145 4 

2 , 4 4 i , 2 8 0 ? 8 .5 (355) l 
26 2 , 4 4 l , 3 4 9 7-7 (458) 2 

28 622? 7 .8 (273) 1 704 8 .7 (424) 1 
2 ,442,019 8 . 6 (315) 4 

31 2,442 ,060 7.7 (438) 4-
314 8 . 7 (295) 3 

33 390 7-7 (330) 5 450? 9 . 0 ? 136 3 
630 9 .6 180 2 

35 712 7-8 (322) 3 
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F i g u r e 2 . SW S c l . L i g h t Curve 2 ,441 ,950 - 2442 , 100 
2,442 ,300 - 2 , 4 4 2 , 4 5 0 

and 2 ,442 ,550 - 2,442 ,750 
from t e n day means. Dots s i n g l e o b s e r v a t i o n s ; 

c r o s s e s means from two or more o b s e r v a t i o n s . 

A SOUTHERN HEMISPHERE RV TAURI STAR PROJECT 
Jeremy B u l l i v a n t 

North Western A s s o c i a t i o n of V a r i a b l e S t a r Observers 

SUMMARY: I n 1974, a Northern Hemisphere RV T a u r i s t a r 
p r o j ect was s e t up and many p r e v i o u s l y under -
ob served s t a r s were w e l l ob served f or the two 
y e a r s d u r a t i o n of the p r o j e c t . I t i s now pro­
posed to s t a r t a Southern Hemisphere RV T a u r i 
s t a r p r o j ect to r u n from January 1978 to 
December 1980. 

INTRODUCTION 
The s t a r s on the programme a r e l i s t e d i n T a b l e 1 . Charts have 

been p u b l i s h e d f o r a number of the s t a r s l i s t e d , and c h a r t s w i l l 
be a v a i l a b l e s h o r t l y f o r the remainder. 

DISCUSSION 

The RV Tau c l a s s of v a r i a b l e s t a r i s one of the most i n t e r e s t i n g 
and rewarding to observe.The l i g h t curve of t h i s type of v a r i a b l e 
i s c h a r a c t e r i s e d by double waves with a l t e r n a t i n g main and second­
ar y minima of v a r i a b 1 e depth. 
Two s u b - c l a s s e s e x i s t : i ) RVa:- RV Tau s t a r s with a constant mean 
brightness,e.g.AC Her and R Scu and i i ) RVb:- RV Tau s t a r s w i t h a 
p e r i o d i c a l l y v a r y i n g mean b r i g h t n e s s , e.g. RV Tau and U Mon. 

Some of the s t a r s on the programme have been observed f & r many 
yea r s , and r e c o r d s of the B r i t i s h Astronomical A s s o c i a t i o n obser-

rtTlc. „ f R S c u g o back i n t o the 1890 » s (Gore 1896) . But many of 
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t h e s t a r s on t h e programme cannot be c l a s s i f i e d i n t o e i t h e r of t h e 
two s u b - c l a s s e s due to l a c k of o b s e r v a t i o n . I t i s hoped t h a t t h i s 
p r o j e c t w i l l a l l o w a t l e a s t some o f t h e s e s t a r s to be d e s i g n a t e d 
i n t o one or o t h e r of t h e s e groups, a s w e l l a s p e r m i t t i n g t h e e l e -
ments i n t h e GCVS to be checked ( K u k a r k i n et a l , 1 9 6 9 ) . 
The o b s e r v a t i o n s s h o u l d be s u b m i t t e d i n t h e u s u a l manner f o r t h e 
d u r a t i o n of t h e p r o j e c t . R e p o r t s from t h e s e ob s e r v a t i o n s w i l l be 
p r e p a r e d d u r i n g 1981• 
The f r equency of ob s e r v a t i o n w i l l be d i f f e r e n t f o r v a r i o u s s t a r s 
on t h e programme. S t a r s l i k e SX Cen s h o u l d be ob s e r v e d a s o f t e n 
a s p o s s i b l e , w h i l s t a t t h e o t h e r end o f t h e s c a l e , s t a r s such a s 
R Scu and RY A r a s h o u l d o n l y be ob s e r v e d once e v e r y f i v e days or 
so. 

The s u c c e s s of t h i s p r o j e c t depends upon t h e i n t e r e s t w h i c h i s 
b u i l t u p . A l l o b s e r v a t i o n s w i l l be o f u s e i n i m p r o v i n g t h e elements 
of t h i s u n d e r o b s e r v e d group of s t a r s . 
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TABLE 1 . 

STARS ON PROPOSED PROGRAMME. 

STAR RANGE PERIOD TYPE R.A . 1950 D E C — 1950 

DS Aqr 11 . 1 11,9 B 7 8 d RV 22h 50m 37s 1 8 ° 51-5 
AD A q l 8 . 8 3 - 13-42V 65 RV 18 56 25 - 08 14 . 4 
DY A q l 10.2 - 12 . 9 p 131 RV 19 43 45 11 04 . 3 
RY A r a 9.2 - 12. 1 p 144 RV 17 17 10 - 51 04.2 
UY A r a 11 . 1 - 12.2 p 57 RV 17 25 00 - 59 51 . 7 

UY CMa 10 . 8 12 . 8 p 115 SRd 06 16 04 17 0 1 . 3 
RX Cap 11 . 6 , - 13 - 7 p 68 RV 20 12 09 - 13 0 5 . 8 
IW Car 7.70 - 8.47V 68 RVb 09 25 43 - 63 24 . 7 
RU Cen 8.7 - 10 . 7 p 65 RV 12 06 48 - 45 08 . 8 
SX Cen 9 . 6 - 12 . 5 P 33 RVb 12 18 31 - 48 56.O 

BT L i b 11.5 13.1 P 75 RV 15 28 18 23 11 . 4 
U Mon 6 . 1 — 8 . 1 P 92 RVb 07 28 24 — 09 40.2 

AR Pup 8.7 - 10.9 P 75 RVb 08 01 10 — 36 27 .3 
AR Sgr 9.1 - 13.5 P 88 RV 18 56 40 23 46.6 
AZ Sgr 11 . 4 - 12.2 p 114 RV 18 20 59 - 30 37.4 

A l Sco 9.5 — 12 . 7 p 71 RVb 17 53 00 33 4 8 . 4 
R Scu 4.45 8.20V 140 RVa 18 44 49 - 05 45-6 
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AN UPDATED VISUAL SEQUENCE FOR ETA, RT AND BO CARINAE 
Ma t i Mor e l 

V a r i a b l e Star S e c t i o n , R.A.S.N.Z. 
SUMMARY: A modern sequence of v i s u a l magnitudes i s presented 

for a r e g i o n of the sky 1 square centred on E t a 
Carinae, based on UBV data published by other authors. 
T h i s w i l l enable v i s u a l observers to make more 
ac curat e estimates of the s t a r s E t a , RT and BO Car. 
Four new standard format c h a r t s are published to d i s ­
p l a y the magnitudes to be used by v i s u a l observers, 
as w e l l as i d e n t i f y i n g other v a r i a b l e s t a r s . A l i s t 
of a l l CoD s t a r s w i t h i n the f i e l d , f o r whom V and 
B-V magnitudes are known i s a l s o presented. 

1. INTRODUCTION. 
The remarkable v a r i a b l e s t a r E t a Carinae i s p a r t of a l a r g e com­

p l e x , comprising the emission nebula NGC 3 3 7 2 , the open c l u s t e r s 
Trumpler l 4 , Trumpler l 6 and C o l l i n d e r 2 3 2 . These, together w i t h 
dark i n t e r s t e l l a r dust l a n e s comprise a s i n g l e s t r u c t u r e ( F e i n s t e i n 
1 9 7 3 ) . The f u t u r e e v o l u t i o n of E t a Car i s f a r from c l e a r , and i t s 
behaviour i n the coming y e a r s and decades i s something that only 
continued o b s e r v a t i o n w i l l r e v e a l . The i n t r o d u c t i o n of a compari­
son sequence, on the I n t e r n a t i o n a l System w i l l provide observers 
w i t h a sequence of the highest q u a l i t y . 
2. OBSERVATIONAL HISTORY. 
Throughout i t s h i s t o r y E t a Car has b een a d i f f i c u l t s t a r to c l a s s ­
i f y . At v a r i o u s times i t has been described as a nova, or even a 
slow supernova. However i t s i n t r i n s i c a l l y high l u m i n o s i t y and the 
unique form of i t s l i g h t curve and s p e c t r a l changes weigh a g a i n s t 
e i t h e r c l a s s i f i c a t i o n . 

E t a Car i s described as "probably a supernova, because i t s ab-
so l u t e magnitude i n max. i s c l o s e to - l 4 m . . . " ( K u k a r k i n et a l 
1 9 6 9 ) .On the other hand the suggestion has been r a i s e d of E t a Car 
being a f u t u r e supernova,and we are p r e s e n t l y w i t n e s s i n g i t s pre-
e x p l o s i o n e j e c t i o n (Walborn & Ingerson 1977). Probably a more 
accurat e a p p r a i s a l i s given by C. Payne-Gapo s c h k i n (1957 ) thus s 
" C e r t a i n l y not a conventional nova, E t a Carinae i s the best ob­
served r e p r e s e n t a t i v e of a small group of ej e c t i o n v a r i a b l e s t h a t 
a t t a i n very high luminosity,perhaps intermediate between those of 
novae and supernovae." 

K u k a r k i n et a l (1976) r e c l a s s i f y E t a Car a s being of'S Dor * type. 
S Doradus i s one of the most luminous s t a r s known and i s now the 
prototype of a c l a s s of v a r i a b l e s , whose members are high lumino­
s i t y s t a r s of s p e c t r a l c l a s s e s Bpeq - Fpeq showing co n s i d e r a b l e 
i r r e g u l a r l i g h t v a r i a t i o n s ( K u k a r k i n et a l 1974)- An a d d i t i o n a l 
note ( K u k a r k i n et a l 1976) d e s c r i b e s E t a Car as a " ve r y massive 
young s t a r surrounded by expanding gaseous and dust s h e l l " . 
A summary of observations of E t a Car over n e a r l y t h r e e c e n t u r i e s , 
compiled from s e v e r a l sources ( A l l e r 1970; L o v i 1972; Webb 1917; 
Campbell and J a c c h i a 1 9 4l) appears as f o l l o w s : 

1 6 0 3 ( B a y e r ) m + 4 
1 6 7 7 ( H a l l e y ) V + 4 
1751 + 2 
l 8 l l - 1 5 + 4 
1 8 2 2 - 2 6 + 2 
1 8 2 7 + 1 
1 8 2 8 - 3 3 + 2 
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1 8 3 4 - 3 7 ( H e r s c h e l ) m + 1 
1 8 3 7 Dec. 1 6(Herschel) v 0 
1 8 3 8 - 4 3 + 1 
1 8 4 3 March - 1 
1 8 5 7 + 1 
i 8 6 0 + 3 
1 8 6 6 + 6 

A f t er the great outburst of l843 E t a Car declined s l i g h t l y , but 
remained a f i r s t magnitude s t a r u n t i l 1 8 5 7 - Ther e a f t e r a s t eady 
d e c l i n e set i n , i t reached magnitude 7 by 187O. For the next 8 0 
y e a r s i t hovered between magnitudes 7 and 8, apart from a b r i e f 
r i s e to 6 . 8 i n 1 8 8 9 . A l i g h t curve f o r the i n t e r v a l 1 8 3 6 - 1 9 0 2 was 
reproduced by Campbell and J a c c h i a ( l 9 4 l ) . A l i g h t curve from 167O 
to 1974 has been published by F e i n s t e i n and Marraco (1974). 

A f t er s h i n i n g q u i e t l y near magnitude 8 f o r many decades E t a Car 
began to i n c r e a s e i n l i g h t i n 1951 and i n 1952 reached 6 . A f t e r ­
wards i t faded, w i t h f l u c t u a t i o n s , to 7 ( K u k a r k i n et a l 1 9 6 9 ) -

That E t a Car does not have the sharp p i n p o i n t image of a normal 
s t a r , but i s enveloped i n a t i n y elongated nebula, has been the 
subj ect of considerable study. The nebula ( d e s c r i b e d as l i k e a 
homunculus or manikin i n form) measures 11" (major a x i s ) by 6 " 
(minor a x i s ) . Photographs and isophote maps may be found i n SKY & 
TELESCOPE (Gehrz & Ney 1972; tfalborn & Ingerson 1977). 

3 - CHARTS AND SEQUENCES. 
The c h a r t and sequence p r e s e n t l y i n use by the VSS,RASNZ were pub­
l i s h e d by Bateson and Jones ( i 9 6 0 ) . The magnitudes on the chart 
are of much e a r l i e r v i n t a g e , and n o t i c eable d i f f e r enc es can b e 
found between them and modern v a l u e s i n the UBV System. Al s o , one 
comparison s t a r (HD 9 3 2 0 6 , m 6 . 4 ) has now been found to be a v a r ­
i a b l e s t a r of small range, and i s now known as QZ Car. For these 
reasons a new set of completely updated c h a r t s are considered de­
s i r a b l e . T h e v a s t amount of r e l i a b l e UBV photometry which has been 
c a r r i e d out f o r s t a r s i n the r e g i o n of E t a Car i n the l a s t t e n 
y e a r s has made the p r e p a r a t i o n of a new sequence f a i r l y easy. 
4 . THE REVISED CHARTS. 
Four c h a r t s a r e published w i t h t h i s paper. These are numbered 4 6 0 , 
4 6 l , 462 and 463 as they w i l l appear i n S e r i e s 1 1 , "Charts f o r 
Southern V a r i a b l e s " . A l l show V magnitudes of a l a r g e number of 
s u i t a b l e comparison s t a r s rounded o f f to the n e a r e s t t e n t h of a 
magnitude w i t h the decimal point omitted. 
Chart 460 covers s l i g h t l y more than 1 square degree and i s on the 
s c a l e 20" = 1mm. The f o l l o w i n g t a b l e summarizes the v a r i a b l e s 
shown on Chart 460. 

TABLE 1. DESIGNATED VARIABLES ON CHART 4 6 0 . 

STAR R.A.1950 DEC. 1950 TYPE PERIOD 
Et a Car l O h 4 3 m 0 7 S 

RT Car 10 4 2 50 
BO Car 10 4 3 54 
BR Car 10 46 00 
DW Car 10 4 l 15 
QZ Car 10 42 27 

~ 5 9 ° 2 5 ' - 2 
-59 0 9 . 0 
-59 13.5 
-59 53 . 2 
-59 46 .4 
-59 43 .8 

SD 
Z And? 
Lc 
c s t 
EA 
EB 

RANGE 
- 0 . 8 - + 7 - 9 v 
+ 8 . 2 - 9 - 9 v 

9 . 3 - 1 0 . 4 p 
1 1 . 4 p 

9 - 6 - 1 0 . 2 p 1 . 3 2 7 7 5 0 4 cB5 
6 . 2 2 6.49V 6 . 0 0 0 0 9 . 5 1 b 

SPEC. 
Pec. 
M2+Ia-0 
M4lb 

Only the f i r s t t hree v a r i a b l e s a r e s u i t a b l e f o r v i s u a l observers. 
Chart 4 6 l shows the r e g i o n of E t a Car on the s c a l e 10"= 1mm, and 
a s i g n i f i c a n t number of f a i n t comparison s t a r s are i d e n t i f i e d to 
1 2 m 7 . Note the t i g h t c l u s t e r TR l 4 around " 7 0 
Chart 4 6 2 shows the r e g i o n of RT and BO Carinae on the s c a l e 1 0 " -
1mm. Note the overlap w i t h Chart 4 6 1 . 

Trumpler l 4 and Trumpler 16 a r e both t i g h t c l u s t e r s , and s i n c e 
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e x t e n s i v e photometry has been done i n both c a s e s which may i n the 
fu t u r e be u s e f u l to v a r i a b l e s t a r s p e c i a l i s t s , I have decided to 
in c l u d e c h a r t s for the c e n t r a l r e g i o n s of both c l u s t e r s , on the 
s c a l e 2 " = 1mm. These two c h a r t s together form cha r t 4 6 3 -
The upper h a l f of Chart 4 6 3 shows Tr l 4 ( t h e group of s t a r s around 
" 7 0 " = HD 9 3 1 2 9 ) , and r e a c h e s magnitude 13 - 6 . Four v a r i a b l e s of 
small range have been found i n the r e g i o n of t h i s c l u s t e r 
( F e i n s t e i n 1973) and have been i d e n t i f i e d a c c o r d i n g l y . The lower 
h a l f of Chart 4 6 3 shows the p a r t of Tr l 6 i n the immediate v i c i n ­
i t y of E t a Car. One of two small range v a r i a b l e s observed by 
F e i n s t e i n (1973) has been shown. T h i s c h a r t r e a c h e s to magnitude 
14.3-

I t must be pointed out th a t though the magnitudes shown on the 
c h a r t s are numerous, they do not i n c l u d e a l l of those a v a i l a b l e . 
For more complete data o b s e r v e r s are d i r e c t e d to the papers by 
F e i n s t e i n and h i s co-workers, i n p a r t i c u l a r . 

5- L I S T OF CoD STARS. 

I t would not be p r a c t i c a b l e , nor r e a l l y n e c e s s a r y , to l i s t i n 
t a b u l a r form a l l s t a r s whose magnitudes have been inc l u d e d on the 
c h a r t s 460-463.However, i t would appear to be convenient to have 
a l i s t of the b r i g h t e r s t a r s (say, b r i g h t e r than 10.Ov) f o r whom 
V and B-V are known. A l i s t i n g of s t a r s having numbers i n the 
Cordoba Durchmusterung (whose l i m i t i n g magnitude i s c l o s e to 10.0 
i n t h i s r e g i o n ) s a t i s f i e s the requirement admirably. T h i s l i s t 
appears below as Table 2. A number of s t a r s have been determined 
by s e v e r a l d i f f e r e n t o b s e r v e r s , and one can compare t h e i r v a l u e s 
at a glance. 

I n Table 2 the f i r s t four columns give r e s p e c t i v e l y HD or HDE 
number; CoD number i n zones - 5 8 or - 5 9 ; V and B-V magnitudes and 
r e f e r e n c e s to the source for these magnitudes. The f i n a l column 
co n t a i n s a d d i t i o n a l remarks and r e f e r e n c e s to suspected v a r i a b l e s 
or w i t h the d e s i g n a t i o n f L S f to s t a r s i n the Catalogue of Lumin­
ous S t a r s i n the Southern Milky Way(Stephenson and Sanduleak I 9 7 l ) -
Three CPD s t a r s which a r e not i n the CoD are i n c l u d e d for comple­
t e n e s s . 
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TABLE 2 . 

V and B-V MAGNITUDES FOR CoD STARS I N FIELD OF ETA CARINAE. 
HD/HDE CoD V B-V REF 

9 2 7 2 5 - 5 8 ° 3 4 8 9 8 . 2 3 + 0 . 0 9 5 
9 2 7 3 9 3 4 9 0 8 . 6 1 + 0 . 0 6 5 

3 0 3 2 0 2 3 4 9 7 9 - 7 7 + 0 . 1 3 5 
9 2 8 5 2 3 4 9 8 1 0 . 2 8 + 0 . 0 5 5 
9 2 8 7 5 3 5 0 2 9 - 16 + 0 . 3 0 5 

3 0 3 2 9 7 3 5 0 3 9 . 5 5 + 0 . 0 4 5 
9 2 8 9 4 3 5 0 5 9.40 + 0 . 12 5 

3 0 3 2 9 6 3 5 0 8 9 . 6 0 + 0 . 0 6 5 
9 2 9 6 4 3513 5 . 3 6 + 0 . 2 7 1 

3 0 3 2 9 9 3 5 1 6 9 . 3 8 + 0 . 2 2 5 
3 0 3 3 1 2 3 5 2 3 1 0 . 0 0 + 0 . 3 4 5 

3 5 2 4 1 0 . 0 8 + 0 . 5 0 3 
3 5 2 6 9 . 6 l + 0 . 2 8 3 

93128 3 5 2 7 8.84 + 0.25 3 
93129 3 5 2 8 ( 6 . 9 7 + 0 . 1 6 3 

( 7 . 0 3 + 0.24 8 

3 5 2 9 9.40 +0.17 3 
9 3 1 6 0 3531 7 . 8 2 +0.17 3 
9 3 l 6 l 3 5 3 1 7 . 8 2 + 0 . 2 1 3 
9 3 1 9 0 3 5 3 2 8 . 5 7 + 0 . 3 2 2 

3 0 3 3 1 1 3 5 3 4 9 . 0 5 + 0 . 1 3 3 

9 3 2 5 0 3 5 3 7 ( 7 . 3 8 + 0 . 15 2 
( 7 . 3 7 + 0 . 1 6 3 
( 7 . 3 6 +O.18 8 

3 5 3 8 * • • » m 9 m a * 

9 3 2 6 8 3 5 3 9 9 . 3 2 + 0 . 1 0 3 

93342 3 5 4 2 ( 9 . 1 0 + 0 . 6 0 2 
( 9 . 0 8 + O .63 7 

9 3 4 0 3 3 5 4 5 ( 7 - 2 8 + 0 . 2 1 2 
( 7.29 + 0 . 2 2 6 

9 3 4 2 0 3 5 4 7 * * 0 * * • * * * 

REMARKS 

LS 1771 
LS 1774 
LS 1777 

LS 1 7 8 3 

svs 1 0 1 1 5 5 

LS 1 8 0 7 

2"cfoi/ty'e qJc ~h Ty^ko-2y 

BO Carinae 
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TABLE 2 (continued) 

HD/HDE CoD V B-V REF * REMARKS 
3 0 3 3 0 4 - 5 8 ° 3 5 5 4 9 . 6 6 + 0 . 42 5 LS 1 8 9 7 

93723 3 5 6 5 8 . 5 5 + 0 . 0 3 2 
9 3 7 9 5 3 5 7 0 ( 8 . 5 6 +0 . 79 7 LS 1 9 2 9 

( 8 . 5 1 +O.76 5 
9 3 8 7 3 3 5 7 5 7 . 8 2 +0 . 46 7 

- 5 9 3 2 1 2 9 . 84 - 0 . 0 8 5 LS 1745 
9 2 7 4 1 3 2 1 9 7 . 2 6 - 0 . 0 1 2 
9 2 7 4 0 3 2 2 1 ( 6 . 4 i + 0 . 0 8 1 svs 1 0 1 1 5 1 

( 6 . 4 5 + 0 . 0 7 5 
3 0 3 2 2 5 3 2 2 5 9 . 9 4 +O .03 5 LS 1 7 6 7 

3 0 5 4 5 2 3 2 3 2 9.-49 + 0 . 0 4 5 LS 1 7 7 6 
3 0 5 4 3 9 3 2 3 6 9 - 13 + 0 . 5 1 5 LS 1 7 8 0 

3 2 3 9 1 0 . 8 0 +O.05 4 
3 0 5 4 5 1 3 2 4 0 1 0 . 2 1 + O .07 4 
3 0 5 4 3 8 3 2 4 3 ( 8 . 8 0 - 0 . 0 1 4 

( 8 . 8 0 - 0 . 0 4 8 

3 0 5 4 3 7 3 2 4 4 ( 9 . 0 6 + 0 . 0 2 4 
( 9 . 0 8 - 0 . 0 1 8 

3 0 5 5 4 4 3 2 4 6 8 . 5 9 + 0 . 6 6 4 
3 0 5 5 3 5 3 2 4 8 9 . 3 9 + 0 . 0 4 4 
3 0 5 5 1 5 3 2 4 9 1 0 . 3 5 + 0 . 0 9 4 

3 0 5 5 4 3 3 2 5 1 * * * # * * • * . DW Carinae 
3 0 5 5 1 6 3 2 5 3 9 - 8 7 + 0 . 0 6 4 

9 3 0 2 7 3 2 5 5 8 . 7 2 0 . 0 0 4 
9 3 0 5 6 3 2 5 7 8 . 9 7 - 0 . 0 6 4 

3 2 6 3 1 1 . 7 1 + 0 . 3 1 4 
3 2 6 5 1 0 . 4 0 + 0 . 2 2 4 

3 0 5 5 1 8 3 2 6 6 ( 9 . 7 8 + 0 . 3 3 3 ) See footnote 
( 9 . 7 1 + 0 . 38 4 ) 

9 3 0 9 7 3 2 6 7 9 . 7 6 - 0 . 0 2 4 Companion V 1 0 . 7 6;B-V+ 0 . 8 6 
l i e s 1 1 " SW. 

3 0 5 5 2 1 3 2 6 8 9 . 8 i + 0 . 0 6 4 3 0 5 5 2 1 
3 2 7 0 9 . 5 6 + 0 . 0 7 4 
3 2 7 1 1 0 . 9 4 + 0 . 1 0 4 

9 3 1 3 1 3 2 7 2 6 .48 - 0 . 0 2 4 
3 2 7 4 9 . 3 1 + 0 . 0 2 4 

3 2 7 7 8 . 7 7 0 . 0 0 4 
9 3 1 4 6 3 2 7 8 ( 8 . 4 4 + 0 . 0 2 4 ) Companion V 9 . 7 9;B-V+ 0 . 0 2 

( 8 . 4 5 + 0 . 0 3 8 ) l i e s 5 " SW. See footnote 
9 3 1 3 0 3 2 7 9 ( 8 . 0 6 + 0 . 2 2 2 

( 8 . 0 4 + 0 . 2 7 4 

3 0 5 5 2 0 3 2 8 l 8 . 6 8 + 0 . 1 7 4 
9 3 1 6 2 3 2 8 2 8 . 1 0 + o . 4 i 3 

3 0 5 5 1 9 3 2 8 3 9 . 8 6 + 0 . 0 9 4 
30553^ 3 2 8 4 8 . 9 4 + 0 . 0 5 4 

3 2 8 5 9 . 4 4 + 1 .64 3 

3 0 5 5 2 2 3 2 8 6 9 . 6 9 + 0 . 0 6 4 
9 3 2 0 6 3 2 8 7 m • • * * * * • * QZ Carinae 

3 2 8 8 9 . 8 6 + 0 . i 4 3 
9 3 1 9 1 3 2 9 0 8 . 48 - 0 . 0 2 4 

3 0 5 5 2 3 3 2 9 1 ( 8 . 5 0 + 0 . i 4 2 
( 8 . 4 9 + 0 . 1 8 4 

9 3 2 0 4 3 2 9 3 ( 8 . 4 2 + 0 . 1 0 3 
( 8 . 4 7 + 0 . 1 1 8 
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TABLE 2 (c o n t i n u e d ) . 
HD/HDE CoD V B-V REF # REMARKS. 

9 3 2 0 5 - 5 9 ° 3 2 9 4 ( 7 . 7 5 + 0 . 0 8 8 
( 7 . 7 5 + 0 . 0 5 3 

9 3 2 2 2 3 2 9 5 ( 8 . 1 1 + 0 . 0 5 2 
( 8 . 0 8 + 0 . 0 8 4 

3 2 9 6 1 0 . 18 - 0 . 0 1 4 North component 
3 2 9 6 1 0 . 2 3 + 0 . 1 0 4 South component 
3 2 9 7 9 . 4 7 + 0 . 8 2 4 
3 2 9 9 9.40 + 1 . 8 7 4 
3 3 0 0 8 . 6 1 + 0 . 2 1 3 

3 0 5 5 2 4 3 3 0 1 9 . 2 8 + 0 . 3 0 4 
3 0 5 5 3 4 3 3 0 2 9 . 6 7 + 0 . 1 3 4 

3 3 0 3 8 . 7 7 + 0 . i 4 3 
3 3 0 4 9.92 + 0 . 3 2 4 

9 3 2 8 1 3 3 0 5 7 . 7 4 + 1 . 7 7 4 
9 3 3 0 8 3 3 0 6 * * • • • # • a * E t a Carinae 

3 0 3 3 0 8 3 3 0 7 ( 8 . 1 7 + 0 . 1 2 3 
( 8.14 + 0 . 1 6 8 

CPD -59 ° 2 6 3 3 . See footnote. 9 3 3 ^ 3 * * a * ( 9 . 4 7 + 0 . 2 9 2 ) CPD -59 ° 2 6 3 3 . See footnote. 
( 9 . '57 + 0 . 2 6 8 ) 

* * * * ( 9 . 3 1 + 0 . 2 3 2 ) CPD -59 ° 2 6 3 5 . See footnote. 
( 9.24 + 0 . 2 6 8 ) 

3 3 0 8 ( 9 - 3 1 + 0 . 3 1 3 ) CPD -59 ° 2 6 3 6 . See footnote. 
( 9 . 2 6 + 0 . 3 6 8 ) 

3 3 1 0 9 . 2 9 + 0 . 3 2 3 
3 0 5 5 2 8 3311 1 0 . 2 8 + 0 . 1 3 4 

3 3 1 2 1 0 . 1 5 + 0 . 1 6 3 

3 0 5 5 3 2 3314 1 0 . 2 0 + 0 . 3 4 4 
3 0 5 5 2 5 3 3 1 6 1 0 . 0 0 + 0 . 6 8 4 

9 3 5 0 1 3 3 1 9 9 . 0 8 + 0 . 1 0 4 
3 0 5 5 3 9 3 3 2 2 ( 9 . 9 3 • * * * 1 

• ( 9 - 9 0 + 0 . 2 7 4 

9 3 5 7 6 3 3 2 5 9 . 5 7 + 0 . 2 5 4 
9 3 6 2 0 3 3 2 6 9 . 1 5 + 0 . 1 2 5 LS 1 9 0 5 
9 3 6 3 2 3 3 2 8 ( 8 . 3 1 + 0 . 2 4 5 LS 1 9 0 7 

( 8 . 3 4 + 0 . 3 2 8 
( 8 . 3 9 + 0 . 2 9 4 

9 3 6 9 5 3 3 3 6 6 . 4 9 - 0 . 1 1 2 svs 1 0 1 1 6 1 
9 3 7 3 7 3 3 3 9 ( 6 . 0 0 + 0 . 2 8 1 

( 6 . 0 3 + 0 . 2 8 7 
3 0 3 4 1 3 3 3 4 9 9 - 7 3 + 0 . 2 3 5 
3 0 5 6 0 2 3 3 5 0 1 0 . 2 0 + 0 . 2 6 5 LS 1 9 4 1 

93911 3 3 5 1 ( 8 . 4 0 + 0 . 2 3 7 ) LS 1944. See footnote. 
( 8 . 3 2 + 0 . 2 3 5 ) 

3 0 5 5 9 9 3 3 5 5 1 0 . 0 0 + 0 . 3 4 5 LS 1947 
3 0 5 6 0 6 3 3 5 6 10.48 0 . 0 0 5 LS 1949 
3 0 5 6 0 1 3 3 5 7 1 0 . 2 3 + 0 . 3 2 5 LS 1 9 5 6 

ADDITIONAL REMARKS. 
HDE 3 0 5 5 1 8 . No magnitude placed on c h a r t s as the two published 

v a l u e s d i f f e r by more than 0 . 0 5 i n V. 
HD 93146. T h i s s t a r and i t s 9.79V companion w i l l be seen as 

one i n many o b s e r v e r s 1 instruments. The i n t e g r a t e d 
magnitude i s 8 . 1 6 , which i s shown as 8 . 2 on c h a r t s . 

CPD - 5 9 ° 2 6 3 3 , 2 6 3 5 , 2 6 3 6 . F e i n s t e i n ' s magnitudes adopted. 
HD 93911- As for HDE 3 0 5 5 1 8 above. 
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104159 E t a CARINAE , 
(1900T: I 0 h 4 l m l l s - 5 9 ° 0 9 - 5 
( 1 9 5 0 ) : 10 43 0 7 - 5 9 2 5 . 2 
SD. - 0 . 8 - + 7 - 9 v . Pec 

104058 RT CARINAE. , 
(1900T: I 0 h 4 0 m 5 4 s - 5 8 ° 5 3 - 3 
( 1 9 5 0 ) : 10 4 2 50 - 5 9 0 9 . 0 
Z And?. 8 . 2 - 9 - 9 v . M2+Ia-0. 
ALSO SHOWN; QZ; BR; DW Car. 

SEE a l s o c h a r t s 4 6 l & 4 6 2 . 

1 0 4 2 5 8 BO CARINAE , 
( 1 9 0 0 ) : lOh 4 l m 5 7 s - 5 8 ° 5 7 - 7 
( 1 9 5 0 ) : 10 4 3 5 4 - 5 9 1 3 . 5 

L c . 9 - 3 - 1 0 . 4 p . M4lb. 

S c a l e : 2 0 " = 1mm 
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• • . 87 106 

112-
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P l o t t e d by M. Morel from Sydney Astrographic Catalogue, P l a t e 2271s; 
1 8 9 5 Feb. 12. ( p l a t e c e n t r e lOh 42m - 5 9 ° ) . 
MAGNITUDES: V ( R f e r . Pub. 6_, VSS, RASNZ 1 9 7 8 ) . 

F.M.B. 1978 March 1. 
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1 0 4 1 5 9 E t a CARINAE 
( 1 9 0 0 ) : I 0 h 4 l m l l s - 5 9 ° 0 9 l 5 
( 1 9 5 0 ) : 10 4 3 0 7 - 5 9 2 5 - 2 

SD. - 0 . 8 - + 7 - 9 v . Pec 
SEE ALSO CHART 4 6 0 . 

461 

.KLSO SHOWN: QZ Car. S c a l e : 1 0 " = lmm 

i?bT 
>91 .113 7 0 - . * * • - 9 6 
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106-» 

. « 9 5 
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99 

•104 

,117 

127* 

185 

•103 197 

QZ 

109. 

.87 

198 

#102 

* 1 " 8 " -M20 - 1 1 6 

99 «104 

911 

< 88 

,94 

112, 

P l o t t e d by M. Morel from Sydney Astrographic Catalogue, P l a t e 2 2 7 1 s ; 
1 8 9 5 Feb. 12 ( p l a t e c e n t r e lOh 42m - 5 9 ° ) . 
MAGNITUDES: V (Refer Pub. 6 , VSS, RASNZ 1 9 7 8 ) . 

~ F.M.B. 1 9 7 8 March 1 . 



1040^8 RT CARINAE 
( 1 9 0 0 T : 10h 40m 5 4 s 
( 1 9 5 0 ) : 10 

Z And? 
1 0 4 2 5 8 BO 

( 1 9 0 0 7 7 10 
( 1 9 5 0 ) : 10 

Lc. 9 

42 5 0 
8.2 -

CARINAE 
41 57 
43 5 ^ 

- 5 8 ° 
- 5 9 

9 . 9 v . 

- 5 8 
- 59 

61 

5 3 - 3 
0 9 . 0 
M2+Ia-0 

5 7 . 7 
1 3 . 5 

462 

3 - 10.4p. M4lb. 
SEE ALSO CHART 4 6 0 

SCALE: 10" = 1mm 
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91 
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97 
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•109 

• 100 

93 

120 

111 a 99 126 

• 9 1 •.„ «-96 

74 121 
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78-< 

•112 

• 113 

»78 

107 

101 

109 
122 111 , 

^- I 82m 
1 0 ^ ) ^ 1 1 7 " 

# 9 8 

• 114 

1,14 * " 3 

* .107 

# 9 9 

P l o t t e d by M. Morel from Sydney Astrographic Catalogue, P l a t e 2271s; 
1895 Feb. 12 ( p l a t e c e n t r e lOh 42m - 5 9 ° ) . 
MAGNITUDES: V (Refer Pub. 6, VSS, RASNZ 1 9 7 8 ) . 

F.M.B. 1 9 7 8 March 1. 
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463 
CLUSTERS TRUMPLER l4 and TRUMPLER i 6 . 1 

Four v a r i a b l e s of small range shown i n v i c i n t y of T r l4-
P a r t of T r . l 6 i n immediate v i c i n t y of E t a Carinae shown. 

N - 1 2 0 
136; 

t -99 94 *^126 

'126 NSVI$W$' 

7 0 r W / # - 8 8 #96 
.113 ° 99 - N 

. 108 
l&W* * 111 

© 

109 

116 

112-* 114 -123 

122 - M 2 1 

1 2 9 -

•113 

•125 

TRUMPLER 14 /^V IB HO 
S c a l e 2 " = lmm ^ ^ 7 8 . /,5c t v K i J l l c 

122 N 

lift 8 2 

H 8 • 109 113 
.123 

130 
V . 107 

9 5 - # 1 2 ? S 
1 2 1 ^ # \ l / 2 \ -117 

1 0 8 - 1 
1 3 7 " l 3 4 - . 1 ^ 2 5 - # 1 0 8 

1 3 0 x .121 

io2* -no 
TRUMPLER l 6 ( E t a C ar) . ^ 4 3 
Scale 2 r ' = irtm. • .^117 

119 
\

0 

P l o t t e d by M. Morel from Sydney Astrographic Catalogue, P l a t e 2 2 7 1 s ; 
1 8 9 5 Feb. 12 w i t h some f a i n t s t a r s added from published c h a r t s and 
S ^ N l f u B f s f-V (Refer Pub. 6 . VSS, RASNZ 1 9 7 8 ) J - M _ B _ ^ ^ 
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NOVAE IN THE MAGELLANIC CLOUDS 
J.A. Graham 

Cerro T o l o l o I n t e r - A n e r i c a n Observatory* 
La Serena, C h i l e 

SUMMARY: The search f o r novae i n the Magellanic Clouds 
which i s being c a r r i e d out at Cerro T o l o l o 
Inter-American Observatory i s described. The 
need f o r observations of these t r a n s i e n t v a r -
i a b l e s t a r s i s o u t l i n e d and t h e i r s i g n i f i c a n c e 
i n e x t r a g a l a c t i c s t u d i e s i s b r i e f l y d iscussed. 

Novae are among the most s p e c t a c u l a r of the v a r i a b l e stars.Recent 
r e s e a r c h has shown t h a t most, i f not a l l of them are c l o s e b i n a r y 
s t a r s made up of a dense white dwarf and a f a i n t main sequence 
s t a r , each having a mass s l i g h t l y l e s s than t h a t of the Sun. Dur­
ing the long quiescent period,probably of many thousands of y e a r s , 
m a t e r i a l flows s t e a d i l y towards the white dwarf from i t s companion 
s t a r . E v e n t u a l l y , hydrogen r i c h m a t e r i a l accumulates on the white 
dwarf i n a q u a n t i t y s u f f i c i e n t f o r a v i o l e n t nuclear e x p l o s i o n to 
take p l a c e which i n c r e a s e s the l u m i n o s i t y of the f a i n t , i n c o n s p i ­
cuous p a i r by more than 9 magnitudes w i t h i n a few days. Temporar­
i l y such a p a i r w i l l shine as b r i g h t as the b r i g h t e s t s t a r s known, 
only to fade a f t e r a few weeks s l o w l y back to i t s former o b s c u r i t y . 
With modern spectroscopic i n s t r u m e n t a t i o n and l a r g e t e l e s c o p e s i t 
i s now p o s s i b l e to study novae from maximum magnitude down to the 
f a i n t QVkiescent stage and during the l a s t 2 0 y e a r s there has been 
great progress i n the understanding of p h y s i c a l processes i n v o l v e d 
i n the outburst. An e x c e l l e n t r e v i e w of the cur r ent s t a t e of our 
knowledge i s given by Gallagher and S t a r r f i e l d ( 1 9 7 8 ) . 

I t i s b e l i e v e d t h a t 2 5 to 50 novae erupt each year i n the Milky 
Way system but the m a j o r i t y of these are obscured by i n t e r v e n i n g 
clouds of i n t e r s t e l l a r dust and escape d i s c o v e r y . Some advantages 
are gained by l o o k i n g f o r s i m i l a r v a r i a b l e s i n other g a l a x i e s , 
where the path-length through absorbing clouds i s much l e s s . 
A d d i t i o n a l l y , i t can be assumed t h a t a l l s t a r s i n the galaxy are 
at e f f e c t i v e l y the same d i s t a n c e thus making comparisons p o s s i b l e 
between r a r e s t a r s l i k e novae and more common s t a b l e s t a r s of 
s i m i l a r b r i g h t n e s s . An important study was made 2 0 y e a r s ago by 
H.C. Arp ( 1 9 5 6 ) of the novae i n the Andromeda galaxy. During an 
e x t e n s i v e observing r u n of 2 9 0 n i g h t s over a 2 year period,he de­
te c t e d 30 novae and was able to o b t a i n photographic l i g h t curves. 
The p r i n c i p a l r e s u l t s of the study were t h a t the maximum b r i g h t ­
ness of a nova i s s t r o n g l y c o r r e l a t e d w i t h the apparent r a t e of 
d e c l i n e of i t s b r i g h t n e s s and t h a t the frequency d i s t r i b u t i o n of 
the novae i s s t r o n g l y peaked towards the c e n t r a l bulge of the 
galaxy. Both of these p r o p e r t i e s had a l r e a d y been found among 
novae of our own Galaxy. The b r i g h t e s t novae observed by Arp 
reached maximum at photographic magnitude 16 making them d i f f i c u l t 
o b j e c t s f o r d e t a i l e d o b s e r v a t i o n even w i t h very l a r g e t e l e s c o p e s . 
Nearer to hand,novae have been recognized i n the Magellanic Clouds 

s i n c e 1 9 2 6 . The two Magellanic Clouds are each much l e s s massive 
than e i t h e r the Milky Way and the Andromeda g a l a x i e s and the lower 
frequency of novae does not come as a s u r p r i s e . However, at a 
d i s t a n c e of only one t e n t h t h a t of the Andromeda galaxy,these few 
novae appear much b r i g h t e r . I n the Large Magellanic Cloud, maxima 
as b r i g h t as magnitude t e n have been observed making the novae 

Cerro T o l o l o Inter-American Observatory, supported by the 
National Science Foundation under Contract No. AST 7 4 - 0 4 1 2 8 . 
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q u i t e a c c e s i b l e to d e t a i l e d spectroscopic and photometric study. 
U n t i l r e c e n t l y , t h e frequency of novae i n the Clouds was not known 
w e l l . Sinee 1 9 7 0 , however, a systematic search has been c a r r i e d 
out at the Cerro T o l o l o I n t e r - A m e r i c a n Observatory. The observing 
season i s from J u l y to January f o r the Small Cloud and September 
to A p r i l f o r the Large Cloud. I n our survey, 8 novae have been 
discovered i n the Large Cloud but none i n the Small Cloud. One i n 
the Small Cloud i n 1974 escaped our a t t e n t i o n but was noted by D. 
J . MacConnell and N. Sanduleak. Viewed at present, f r e q u e n c i e s of 
2 or 3 per year i n the Large Cloud and 1 every 2 or 3 y e a r s i n the 
Small Cloud are becoming l i k e l y f i g u r e s . 

The d i s c o v e r y technique used at CTIO i s to compare p l a t e s taken 
at i n t e r v a l s of approximately two weeks w i t h the C u r t i s Schmidt 
6 0 / 9 0 cm t e l e s c o p e . The Schmidt p l a t e s cover a f i e l d of 5 x 5 and 
i t i s p o s s i b l e to i n c l u d e the Small Magellanic Cloud on 1 p l a t e 
although 4 are needed f o r the Large Cloud. From a p r a c t i c a l point 
of v i e w , i t i s important to 1 i m i t the search to s t a r of l 4 t h mag­
nitude or b r i g h t e r . F a i n t e r than t h i s , the numerous cepheid 
v a r i a b l e s t a r s ineach cloud are f r e q u e n t l y observed and much time 
would need to be spent i n checking each r e d i s c o v e r y i n d i v i d u a l l y . 
To r e a c h l 4 t h magnitude v e r y short exposures of l e s s than a minute 
are r e q u i r e d w i t h the Schmidt. T h i s i s much l e s s than the time 
taken to set the telescope and v a l u a b l e a d d i t i o n a l i n f ormat i o n 
can be obtained w i t h only a small amount of e x t r a e f f o r t by p l a c ­
ing the 4°objective prism i n f r o n t of the c o r r e c t i n g p l a t e of the 
telescope. With t h i s arrangement, a l i m i t i n g magnitude c l o s e to 
15.0 i s reached i n 10 minutes. On the photographic p l a t e , each 
s t a r i s spread out i n t o a small spectrum about 4mm long. The 
comparison between the two p l a t e s i s made w i t h a b l i n k comparator. 
A nova i s conspicuous not only because of i t s presence on one 
p l a t e and absence on the other, but a l s o because of the strong 
emission l i n e s which a r e g e n e r a l l y seen i n i t s spectrum.Neverthe­
l e s s , on the r a r e o c c a s i o n t h a t the nova i s caught j u s t before 
maximum l i g h t , the spectrum can appear f e a t u r e l e s s . 
F o l l o w i n g d i s c o v e r y a r o u t i n e check i s made to see i f the s t a r i s 

a known v a r i a b l e . The Hodge-Wright A t l a s e s of the Large and Small 
Magellanic Clouds ( 1 9 6 7 , 1975) i d e a l f o r t h i s purpose as they 
c o n t a i n c h a r t s on which n e a r l y a l l known v a r i a b l e s are marked. A 
rough p o s i t i o n i s then determined u s i n g the Uppsala-Mount Stromlo 
A t l a s of the Magellanic Clouds (Gascoigne and Westerlund, 1 9 6 l ) . 
Telegrams are sent o f f g i v i n g adequate i d e n t i f i c a t i o n i n f o r m a t i o n 
to the Smithsonian A s t r o p h y s i c a l Ob s e r v a t o r y and to i n t e r e s t ed 
observers i n the Southern Hemisphere. P o s t - d i s c o v e r y ob s ervations 
are d i f f i c u l t to make at Cerro T o l o l o because of advance schedul­
ing of t e l e s c o p e s and sometimes n e i t h e r telescope time nor s u i t ­
able i n s t r u m e n t a t i o n i s a v a i l a b l e f o r t h i s purpose at short n o t i c e . 

S e v e r a l of the challenges encountered i n o b t a i n i n g data f o r 
Magellanic Cloud novae are i l l u s t r a t ed i n the cases of the two 
novae most r e c e n t l y discovered (IAU C i r c u l a r s 3 0 4 9 i 3 2 0 4 ) . The 
f i r s t of these novae was discovered j u s t before r e a c h i n g maximum 
on March 12, l977»Bespite t h i s , i t was not p o s s i b l e to get a d i r e c t 
photograph at Cerro T o l o l o to a c c u r a t e l y l o c a t e the s t a r f o r f u t ­
ure s t u d y . F o r t u n a t e l y , photographs were taken both i n New Zealand 
by Lewis and i n A u s t r a l i a by Page and these have been made a v a i l ­
able f o r measurement i n C h i l e by F.M. Bateson. Some of the photo­
metric o b s e r v a t ions were discussed by Canterna and Schwartz(1977)» 
I n t e r p o l a t i o n between a v a i l a b l e observations showed t h a t a maximum 
v i s u a l magnitude probably occurred on March l4.Ten days l a t e r , t h e 
nova had faded by 2 magnitudes and i t s i d e n t i f i c a t i o n i n the r i c h 
s t a r f i e l d had a l r e a d y become d i f f i c u l t . I n Canterna and S c h w a r t z 1 s 
a n a l y s i s , p h o t o e l e c t r i c magnitudes and colours made at Auckland 
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Observatory by Walker and at the South A f r i c a n Astronomical Ob­
se r v a t o r y by Bywater covered an important p a r t of the l i g h t curve. 
I t cannot be overemphasized t h a t photographic and v i s u a l l y e s t i -

mated magnitudes may become c r i t i c a l o bservations f o r the a s s i g n ­
ment of b a s i c parameters to a nova d e s p i t e t h e i r lower accuracy. 
An example f o r which even a rough photographic magnitude would 
have been extremely u s e f u l i s the nova which was discovered on 
March 2 9, 1978. At the time of d i s c o v e r y , t h e 13th magnitude nova 
was a l r e a d y w e l l p a st maximum and was f a d i n g r a p i d l y by about 0-5 
per day. On the p r e v i o u s survey p l a t e taken on March 17» a f a i n t 
but d e f i n i t e image i s seen which corresponds to a s t a r of 15th 
magnitude.Unfortunately,this image was so f a i n t t h a t i t was miss­
ed when the March 17 p l a t e s were checked. At the time, i t seems 
l i k e l y t hat the nova was b r i g h t e n i n g r a p i d l y and i t i s probable 
that a maximum of about 10.0 was reached on March 19 or 20. I t 
would have been an easy event to photograph but there e x i s t s no 
d i r e c t r ecord of i t , as f a r as I know. 
There are two main a p p l i c a t i o n s of the d i s c o v e r y and o b s e r v a t i o n 

of novae i n the Magellanic Clouds towards the s o l u t i o n of broader 
problems i n astronomical r e s e a r c h . The f i r s t i s a comparative 
study of the novae themselves w i t h r e s p e c t to those i n other s t a r 
systems.We can f u r t h e r check the r e l a t i o n between maximum lumino­
s i t y and the r a t e of d e c l i n e to see i f i t i s the same as i n the 
much l a r g e r Milky Way and Andromeda g a l a x i e s . I f t h i s i s so, we 
can use the novae as r e l i a b l e i n d i c a t o r s of the d i s t a n c e s of other 
s t e l l a r systems and thus improve our knowledge of the d i s t a n c e 
s c a l e of the Universe as a whole. A second use i s to employ the 
novae as probes of the o v e r a l l d i s t r i b u t i o n of low mass s t a r s i n 
the Magellanic Clouds. They are c l e a r l y the b r i g h t e s t r e p r e s e n t ­
a t i v e s of t h i s p o p u l a t i o n group. I n the Large Magellanic Cloud, 
one c h a r a c t e r i s t i c i s a l r e a d y remarkable. The novae do not show 
any c o n c e n t r a t i o n towards the crowded c e n t r a l r e g i o n of t h i s s t a r 
system. T h i s c o n t r a s t s s t r o n g l y w i t h the s i t u a t i o n which a p p l i e s 
to both the Milky Way and the Andromeda galaxies.Because of t h e i r 
low mass and. advanced e v o l u t i o n a r y s t a t e , novae are almost c e r ­
t a i n l y amongst the o l d e s t of s t a r s and t h e i r unusual d i s t r i b u t i o n 
i n the Large Cloud i s almost c e r t a i n l y t e l l i n g us that the o v e r a l l 
h i s t o r y of s t a r formation i n t h i s small galaxy d i f f e r s i n import­
ant r e s p e c t s from the sequence of events which has taken p l a c e i n 
more massive g a l a x i e s l i k e our own. 
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PHOTO-ELECTRIC OBSERVATIONS OF THE DWARF NOVA WX HYDRI 
J.D. 2 , 4 4 1 , 0 9 3 to J.D. 2,443,144 

B r i a n F. Marino and W.S.G. Walker 
Auckland Observatory of the Auckland Astronomical S o c i e t y I n c . 

SUMMARY: P h o t o e l e c t r i c observations i n three colour 
UBV s e t s and u n f i l t e r e d white monitoring 
obtained at Auckland Observatory during the 
i n t e r v a l J.D. 2,441,093 to 2 , 4 4 3 , 1 4 4 are 
present ed.Times of superhump maximum l i g h t 
and d e t a i l s of i n t e n s i t y changes observed 
during the 1 9 7 6 September supermaximum are 
l i s t e d . The time i n t e r v a l between super-
maximum outbursts i s discussed and pre ­
d i c t i o n s are made f o r f u t u r e supermaxima 
during the next two observing seasons. 

1. INTRODUCTION. 
V i s u a l observations of WX Hyi covering the i n t e r v a l J.D. 2 , 4 4 l , 0 6 6 
to 2,442,743 have been summarised by Bateson ( 1 9 7 6 ) . 
We have p r e v i o u s l y drawn a t t e n t i o n to the presence of r e p e t i t i v e 
superhumps on one supermaximum outburst (Walker et a l , 1 9 7 6 ) and 
determined f o r them a period of O.O783 days. An o r b i t a l period 
f o r the system of 0 . 0 7 4 9 days was suggested from the superhump 
period and from a l i m i t e d number of observations at minimum. 
We present here a summary of these p h o t o - e l e c t r i c data, obtained 

at the Auckland Observatory during the i n t e r v a l J.D. 2,441,093 "to 
2 , 4 4 3 , 1 4 4 . 

2 . OBSERVATIONS 
The ob s e r v a t ions were made u s i n g the Auckland 0 b s e r v a t o r y 50 cm 

Cassegrain telescope w i t h the Mark 1 p h o t o e l e c t r i c photometer 
and an. EMI 9 5 0 2 phototube. 
Three colour magnitudes f o r the comparison s t a r s , shown on c h a r t s 
3 1 3 and 3 l 4 (Bateson, et a l , 1 9 7 6)were published (Marino and Walker, 
1 9 7 7 ) . N.Vogt ( l 9 7 7 ) a l s o published three colour measurements f o r 
four s t a r s of t h i s sequence. The two s e t s of measurements are i n 
good agreement f o r those comparison s t a r s common to both.Star ! f 1 

has been used as the main comparison s t a r f o r our p h o t o - e l e c t r i c 
observations. 
3- THREE COLOUR OBSERVATIONS. 

The three colour ob s e r v a t i o n s a r e set out i n Table 1. Column 5 
g i v e s the outburst number and type, u s i n g the c l a s s i f i c a t i o n de­
scri b e d by Bateson ( 1 9 7 6 ) f o r the v i s u a l data. Observations were 
made during s i x t e e n of the v i s u a l l y observed o u t b u r s t s . I n a d d i t i o n 
f i v e o u t b u r s t s , marked P i to P5 i n the f i f t h column of Table 1, 
were not ob served v i s u a l l y . A f u r t h e r two ( p o s s i b l y t h r e e ) out-
bur st s were ob served during the i n t e r v a l J.D. 2,442,745 to J.D. 
2 , 4 4 3 , 1 4 4 f o r which the v i s u a l data have y e t to be published. 

4 . MONITORING OBSERVATIONS 
Monitoring data i n u n f i l t e r e d white l i g h t were obtained on t e n 

n i g h t s and are summarised i n Table 2 and F i g u r e s 1 to 3* Sky and 
comparison s t a r measurements were taken at frequent i n t e r v a l s dur­
ing each observing p e r i o d and r e d u c t i o n s to net i n t e n s i t i e s were 
made u s i n g the methods described f o r RS Columbae (Marino, I 9 7 l ) . 
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The i n t e n s i t y s c a l e i n a l l f i g u r e s i s net white photons detected 
per second a f t e r d e r i v i n g an outside atmosphere value of 9000 de­
tec t e d white photons per second f o r the comparison s t a r . 
I n F i g u r e 1 observations are presented f o r three n i g h t s when the 

s t a r was at quiescent b r i g h t n e s s . On the night of 1276 October 19 
i t was p a r t i c u l a r l y f a i n t , being V = 1 5 ™ 1 0 at 10 2 3 vT-
I n F i g u r e 2 observations during the 1976 September supermaximum 

are presented showing w e l l defined r e p e t i t i v e superhump s t r u c t u r e 
on the f i r s t two n i g h t s . 
F i g u r e 3 shows monitoring observations f o r the four remaining 

n i g h t s when the s t a r was at v a r i o u s outburst 1 e v e l s . The outburst 
at 1974 January i 4 U.T. was not observed by the v i s u a l observers. 
The remaining 3 n i g h t s are on the d e c l i n i n g curves of outbursts 
4 7 , 48 and 59-
5- DISCUSSION 

At minimum magnitude WX Hyi i s c l o s e to the observable l i m i t of 
the Auckland equipment. W h i l s t p h o t o e l e c t r i c observations extend 
over a s i m i l a r time i n t e r v a l to those reported by Bateson ( 1 9 7 6 ) , 
the number of observations i s not l a r g e . 
I n F i g u r e 4 we have p l o t t e d from Table 1 the V magnitudes a g a i n s t 
B-V colour.At minimum the system f l u c t u a t e s between l4.2 and l 4 . 8 . 
A comparison of histogram p l o t s of the p h o t o e l e c t r i c and v i s u a l 
magnitudes shows v i s u a l observers tend to estimate the s t a r too 
br i g h t when quiescent. Bateson ( p r i v a t e communication)has found 
i n d i v i d u a l v i s u a l o b servations to be too b r i g h t by a mean of 0 . 2 5 
when compared w i t h p h o t o e l e c t r i c magnitudes measured a t the same 
t ime. 

During outburst, c l u s t e r i n g of observat ions suggests t h r e e out­
b u r s t l e v e l s : between 1 3 ™ 1 and 1 3 T 4 Vjbetween 1 2 ? 4 and l2 m 8V; and 
between 1 1 . 8 and 12.0V. A l l observations i n the l a s t range have 
been obtained during supermaximum o u t b u r s t s . An i n s p e c t i o n of the 
v i s u a l data i n d i c a t e s a s i m i l a r frequency d i s t r i b u t i o n , but at 
s l i g h t l y d i f f e r e n t magnitude l e v e l s . T h e r e are no major colour d i ­
f f e r e n c e s between outburst types, although there i s some evidence 
of a reddening from l 4 m 6 to l 4?0. 

The l i g h t - c u r v e i n F i g u r e 1 show b r i g h t humps s i m i l a r to those 
observed w i t h o r b i t a l aspect changes of a d i s c 1 hot spot 1 and t y ­
p i c a l of t h i s type of v a r i a b l e s t a r . Whether these humps are r e ­
p e t i t i v e on WX Hyi and, i f so, what the o r b i t a l period i s , cannot 
be determined w i t h c e r t a i n t y from the data presented here. On 
each of the f i r s t two n i g h t s b r i g h t e n i n g s appear to be separated 
by i n t e r v a l s w e l l i n excess of the superhump period determined 
p r e v i o u s l y (Walker et a l , 1976). By o v e r l a y i n g the general- l i g h t 
curve shapes,depressions i n the humps a t p o i n t s marked A ar e found 
to c l o s e l y coincide.Times f o r these events f i t a period of approx­
imately 0 .15 days, c l o s e to double the superhump pe r i o d . T h i s does 
not, however, f i t the e a r l i e r hump on the second n i g h t . B r i n g i n g 
the depression marked B i n t o coincidence w i t h both p o i n t s A y i e l d s 
a common period f o r the three p o i n t s of 0 . 1 0 5 days. 
Superhumps p r e v i o u s l y published i n IBVS 1 1 8 5 are reproduced here 

i n F i g u r e 2 and were f i r s t observed during the 1976 September 
supermaximum. A l i n e a r f i t of times of superhump maxima y i e l d s a 
period 070782 £ 07002. F i g u r e 5 p l o t s the l i g h t - c u r v e f o r the out­
b u r s t from v i s u a l o b servations of the V a r i a b l e S t a r S e c t i o n , k i n d ­
l y supplied by F.M. Bateson. The p o s i t i o n of the p h o t o e l e c t r i c 
magnitudes and the i n t e r v a l of monitoring f o r each night are i n ­
dicated on the f i g u r e . T h e times of superhump maxima,the i n t e n s i t y -
r i s e and f a l l , and the maximum i n t e n s i t y l e v e l a re summarised i n 
Table 3- The small peak on September 2 8 i s too f a r separated 
i n time from the e a r l i e r o b servations to be c e r t a i n t h a t i t i s a 
t r u e superhump. 
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6 . SUPERMAXIMUM PREDICTION 
As t h i s system has v e r y frequent o u t b u r s t s , and i n many of i t s 

f e a t u r e s i s s i m i l a r to VW Hydri, we are p a r t i c u l a r l y - concerned to 
ob serve i t as f r e q u e n t l y as p o s s i b l e during f u t u r e maxima. 
With WX Hy i , ( B a t e s o n ( 1 9 7 6 ) f o u n d the i n t e r v a l between s u c c e s s i v e l y 
ob served sup ermaxima, averaged 19 5 - 4 days, but f e l l between wide 
l i m i t s . T h i s i s i l l u s t r a t e d i n Table 4 where the times of super-
maxima from the v i s u a l data are set out i n the f i r s t nine l i n e s 
of column 1,and 0-C r e s i d u a l s from t h i s average i n t e r v a l are shown 
i n column 3 - Bateson s t a t e d t h a t one or two supermaxima had pro­
bably been missed. 

From'an i n s p e c t i o n of the i n t e r v a l s between s u c c e s s i v e observed 
supermaxima we have made the assumption t h a t double i n t e r v a l s oc­
cur between supermaxima numbers 19 and 3 8 ; 38 and 43; 55 and 7 0 . 
Using t h i s assumption a l i n e a r r e g r e s s i o n f i t was appli e d to the 
v i s u a l data times of a l l supermaxima to o b t a i n a epoch and period 
which might be used f o r p r e d i c t i o n . T h i s y i e l d s the ephemeris, 
Epoch = J.D. 2,441,090 and per i o d = 140 . 2 days, f o r which the 0-C 
value s are t a b u l a t e d i n column 4 of Table 4. 
The v i s u a l data has been inspected a t the p r e d i c t e d times of the 

three missing supermaxima. I n one case near J.D. 2 , 4 4 1,791 - 2 
breaks i n the observations are long enough ( 1 3 days) to a l l o w a 
supermaximum to have occurred undetected. I t i s p o s s i b l e t h a t a 
sup ermaximum o c curred near J.D. 2,441 , 5 1 0 - The ob s ervat ions ar e 
c o n s i s t e n t w i t h a supermaximum showing a l a r g e drop i n b r i g h t n e s s 
a f t e r 2 - 3 days, as observed o c c a s i o n a l l y w i t h VW Hyi and Z Cha. A 
t h i r d supermaximum should have occurred near J.D. 2,442,350. A 
small gap i n observations and one b r i g h t e r than normal o b s e r v a t i o n 
do not appear adequate support f o r the occurence of t h i s sup ermaximum. 

I n the l a s t t h r e e l i n e s of Table 4 we have included approximate 
times and 0-C v a l u e s f o r more r e c e n t l y ob served supermaxima, a l l 
of which f i t the above ephemeris.(Note t h a t they do not immediate­
l y f o l l o w the l a s t published v i s u a l observations).We thus propose 
that w h i l e supermaxima may miss any p a r t i c u l a r p r e d i c t ed dat e 
when they do occur i t i s w i t h i n 30 days of the time p r e d i c t e d by 
the ^ephemeris. I f t h i s holds t r u e supermaxima, when they occur, 
should be w i t h i n 30 days of the f o l l o w i n g dates: 1977 November 2 6 , 
1978 A p r i l 1 6 , September 3 ;1979, January 21, June 10 and October 
2 9 , and 1980 March 17-
7 . CONCLUSIONS 
The p h o t o e l e c t r i c observations complement w e l l the p r e v i o u s l y pub­
l i s h e d v i s u a l data,and i n d i c a t e t h a t t h i s i s a ve r y a c t i v e system 
wa r r a n t i n g much c l o s e r study by both v i s u a l and p h o t o e l e c t r i c ob­
s e r v e r s . Magnitude changes occur v e r y r a p i d l y a t times and par-
t i c u l a r l y a t outbur s t s s e v e r a l v i s u a l ob s e r v a t ions p er hour ar e 
r e q u i r e d to c o r r e c t l y d e s c r i b e the events t a k i n g p l a c e . 
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7 0 . TABLE 1 
TO REE COLOUR OBSERVATIONS OF WX HYDRI 

J.D. 2,440,000 + V B - V U - B Outburst Comments 
1093.23 14.75 0.04 -1.14 mean of 3 sets 
1100.79 13.13 0 .21 -0 .45 3 B 
1109.17 13.25 -0.28 -0.42 new PI mean of 2 sets 
1119.03 12.80 0 .02 -0.59 4 A 
1130.04 12.74 0 .09 -0 .74 new P2 mean of 2 sets 
1149.15 14.69 0 .34 -1 .38 
1149.23 14.70 0 . 2 0 -1.33 mean of 2 sets 
1151.03 14.82 0 .07 -0 .93 
1152.02 12.47 0.00 -0.42 5 B mean of 2 sets 
1156.22 14.79 0.24 -1 .04 

1163.04 ' 14.26 0.40 -1 .06 
1163.20 14.41 0.31 -1 .06 
1177.95 12.49 -0.26 -0.66 7 B 
1178.17 12.55 -0.05 -0 .68 7 B 
1183.01 14.65 0 .21 -0 .91 
1209.93 12.20 -0 .04 -0 .45 10 S mean of 2 sets 
1212.08 11.71 0.11 -0 .77 10 S 
1212.93 12.13 0.05 -0 .62 10 S 
1213.06 12.00 -0.05 -0.77 10 S 
1262.97 14.55 0 . 2 1 -1.19 
1262.99 14.73 -oao - 1 . 0 1 
1265.93 13.36 0 .03 -0.75 new P3 
1265.94 13.34 -0 .02 -0 .95 new P3 
1267.94 14.46 0.19 -0 .98 
1280.05 14.35 0.30 -1 .09 
1295.90 12.60 0 .03 -0.53 14 A 
1295.99 12.49 0.07 -0.59 14 A 
1296.00 12.62 -0.05 -0.58 14 A 
1296.96 13.09 -0.38 -O.67 14 A 
1331.89 12.38 -0.18 -0.56 16 A 
1345.88 13.68 0 .03 -1.10 new P 4 
1352;88 14.78 -0 .21 -1.12 
1357.90 14.39 -0.04 -1.10 
1390.93 12.76 -0.07 -0.91 19 S 
1483.06 14.69 -0.12 — 

1829.13 12.80 0.07 -0.56 40 B 
1983.17 13.10 -0.13 -0 .62 44 A 
2043.88 14.73 -0.19 -1 .20 
2044.88 14.29 0 .48 -1 .34 
2048.93 12.51 -0.04 -0 .44 47 D 
2049.98 12.79 0 .10 -0 .82 47 D 
2061.89 13.25 -0.03 -0 .73 new P5 
2062.00 13.67 0.32 -0 .98 new P5 
2071.93 13.45 0.07 -0 .54 48 B mean of 2 sets 
2072.91 13.20 0 . 1 1 -0 .68 48 B 
2083.97 12.25 -0.08 -0.66 49 S mean of 2 sets 
2084.89 12.27 0.07 -0 .85 49 S 
2099.90 13.80 0.18 -0 .89 50 B 
2304.06 13.33 0 .02 -0 .58 59 A 
2304.18 13.35 0.14 -0 .60 59 A 
2488.84 11.92 -0.17 -0.79 70 S 
3042.93 11.65 -0 .03 -0.55 new S ) 
3042.98 11.76 -0 .09 -0.59 new S ) 
3043.05 11.80 -0.05 -O.65 new S ) visual data not 
3043.12 11.82 -0 .03 -O.61 new S ) published 
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J,D. 2,440,000 + V B - V U - B Outburst 
3043.17 I I . 6 4 - 0 . 0 7 - 0 . 6 3 new S 
3043.99 11.79 -0.18 - 0 . 7 8 new S 
3050.06 12.34 - 0 . 0 2 - 0 . 6 1 
3050.07 12.27 - 0 . 0 2 - 0 . 6 4 
3051.99 12.65 - 0 . 2 2 - 0 . 7 9 
3070.93 15-10 - 0 . 2 5 -1.05 
3097.91 13-47 0.06 - 0 . 6 3 new 

TABLE 2 

Comments 

May be new max. or 
end of previous S 

WHITE-LIGHT MONITORING TIMES FOR WX HYDRI 
J.D. 2 , 4 4 0 , 0 0 0 + Outburst 
At Start At Finish Ref Status Observers Comments 
2043.88 2044.00 Fig 1 Faint MA., Ft. 
2044.88 2045.10 Fig 1 Faint MA, Ft. Just prior max 
2049.98 2050.03 Fig 3 Maximum 47 Ft. 
2061.89 2O62.OO Fig 3 Maximum P5 MA, Wk. 
2073.90 2073.98 Fig 3 Maximum 48 Wild,Dunsbee. 
2304.06 2304.14 Fig 3 Maximum 59 Wk,Ft,Bj,0c 
3042.93 3043.17 Fig 2 New Supermax. Wk,MA,Ft. ) 
3043.98 3044.02 Fig 2 New Supermax. Wk,MA. ) Superhumps 
3050.02 3050.09 Fig 2 New Supermax. Wk,MA. ) observed 
3070.93 3071.05 Fig 1 Faint Wk,MA. ) 

TABLE 3 
SUPERHUMP TIMES AND INTENSITY DETAILS FOR WX HYDRI 

H.J.D. 
2 , 4 4 0 , 0 0 0 + 

3043.00054 
3043.07736 
3043.15487 
3044.01581 
3050.05954 

Peak White 
Intensity 

4600 
4600 
4700 
3000 
1800 

Intensity 
Rise 

Intensity 
F a l l 
1400 
1400 

not observed 
not observed 

200 

Comments 

sharp peak 
f l a t top 
f l a t top 
cloud on descent 
may not be superhump. 

TABLE 4 
SUPERMAXIMA TIMES AND 0-C VALUES FOR WX HYDRI 

Maximum J.D. 
Ref No. 2̂ .440,000 + 

0-C 
Period 195.4 d 

Q-C 
Period 140.2 d 

1 IO69.O 0 -21.0 
10 1216.9 -47.5 -13.3 
19 1382.5 -77.3 1 2 . 1 
38 1667.I 11.9 16.2 
43 1917.8 6 7 . 2 -13.4 
49 2076.9 3 0 . 9 5.5 
55 2241.8 0.4 30.2 
70 2487.9 51.1 - 4.1 
72 2632.O 0 - 0.2 
_ 2914 86 1 
— 3048 25 - 5 - 3175 -43 -18 

Comments 

Times from 
Bateson ( 1976) 

Approximate times 
from recent 
Auckland data. 
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VW HYDRI: PHOTOELECTRIC OBSERVATIONS OF THE NORMAL OUTBURSTS 

W.S.G. Walker and B.F. Marino 
Auckland Ob s e r v a t o r y of the Auckland Astronomical S o c i e t y ( I n c ) . 
SUMMARY: UBV and u n f i l t e r e d photometry of the dwarf nova 

VW Hydri during normal outbursts i s presented. 
These outbursts show c o n s i s t e n t colour changes 
and a pause on the r i s e to maximum b r i g h t n e s s . 

A standard l i g h t curve represent at i v e of the 
b r i g h t e r outbursts i s presented and compared w i t h 
outbursts of lower amplitude. 

1. INTRODUCTION 
The dwarf nova VW Hydri has been observed e x t e n s i v e l y a t the 

Auckland Observatory u s i n g the 5 0 c m E d i t h Winstone B l a c k w e l l T e l e ­
scope and a s s o c i a t e d p h o t o - e l e c t r i c equipment. I n t h i s paper we 
present a summary and a n a l y s i s of observations of the normal short 
outbursts made during the period 1969-1977. 

The photometer uses an u n r e f r i g e r a t e d EMI 9 5 0 2 p h o t o m u l t i p l i e r 
tube and standard UBV f l i t e r s . The s i g n a l i s transformed to a 
d i g i t a l output and recorded manually. A c a p a c i t o r - i n t e g r a t i n g 
system was used up to 1974,when the present p u l s e counting system 
was i n s t a l l e d . For c a l i b r a t i o n we use the standard s t a r s i n the 
E r e gions Cousins and Stoy, ( 1 9 6 3 ) Cousins (1973) and the t e c h ­
niques o u t l i n e d by Hardie ( 1 9 6 2 ) . 

The main comparison s t a r i s t h a t marked ' e ! on chart number 3 5 0 
of Bateson et a l ( l 9 7 6 ) f o r which we have derived v a l u e s o f : 

V= 9 -40 ; B-V= + 0 . 6 9 ; U-B= + 0 . 3 0 

A l l UBV observations are reduced to the standard system u s i n g the 
method o u t l i n e d by Hardie, and the u n f i l t e r e d white observations 
have been c o r r e c t e d f o r f i r s t order e x t i n c t i o n e f f e c t s . 
Some r e s i d u a l e x t i n c t i o n e f f e c t s s t i l l remain i n the l a t t e r but 

these should not a f f e c t our concl u s i o n s . Unless s t a t e d otherwise 
the accuracy of a s i n g l e o b s e r v a t i o n can be expected to be: 
<Tv= +_ 0.02;<fB-V= +_ 0.02;<TU-B=+ 0,03;£Tunf i l t e r e d = + 0 . 0 2 

The general behaviour of VW Hyi has been o u t l i n e d by Bateson(1977) 
from an a n a l y s i s of the v i s u a l o b s e r v a t i o n s . I n t h i s paper we are 
concerned only w i t h the normal o u t b u r s t s , which r e a c h a peak mag­
nitude between V = 9 « 0 to V = 1 0 . 5 and l a s t 4 d a y s . A l l of our obser­
v a t i o n s have been compared w i t h the v i s u a l data to ensure t h a t no 
supermaximum ob s e r v a t ions have been included. 

2.0 COMPOSITE LIGHT CURVES 

At best we can observe * 3 0 % of any one outburst from Auckland. 
A composite l i g h t curve constructed from observations of a l l nor­
mal outbursts might be expected to overcome t h i s problem. However 
i t encounters d i f f i c u l t y w i t h the d i f f e r i n g amplitudes and v a r y i n g 
r a t e s of e v o l u t i o n of the o u t b u r s t s . 
To avoid t h i s d i f f i c u k t y we have s e l e c t e d a nunber of the b r i g h t ­
est normal maxima, which appear to be ver y s i m i l a r i n behaviour, 
and constructed a composite l i g h t curve from observations made 
during these o u t b u r s t s . The s e l e c t i o n c r i t e r i a a r e : 

( l ) The peak b r i g h t n e s s must l i e w i t h i n the range V = 9 . 2 to V=9.5* 
Of the 4 outbursts s e l e c t e d , the v i s u a l o b servations of the V.S,S0 

R.A.S.N.Z. i n d i c a t e a peak magnitude of 9 • 3 v i n three cases. The 
reasons f o r i n c l u d i n g the f o u r t h o u t b u r s t , t h a t of 1 9 6 9 December 6 
peaking at 8 . 8 v , are discussed i n S e c t i o n 3 - 2 . 
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( 2 ) 0 b s e r v a t i o n s must have been made on two or more n i g h t s during 
the outburst to a l l o w a s u f f i c i e n t l y a c c u r a t e determination of the 
s t a t e of e v o l u t i o n of the outburst a t the times when i n d i v i d u a l 
o bservations were made. 

Although 8 0 - 9 0 % of our ob s e r v a t i o n s are excluded by these c r i ­
t e r i a , a check of the remainder, u s i n g the v i s u a l o b s e r v a t i o n s to 
determine the approximate s t a t e of e v o l u t i o n of the Outburst, i n ­
d i c a t e s that none c o n f l i c t w i t h the standard l i g h t curve p r e s e n t ­
ed. P o s i t i o n s determined i n t h i s way are subject to an e r r o r of 
+_ 3-9 hours, which i s i n s u f f i c i e n t l y a c c u r a t e f o r anything other 
than a general check of the standard l i g h t curve. 
3-0 THE GENERALISED LIGHT CURVE OF VW HYDRI 

Those observations which comply w i t h our s e l e c t i o n c r i t e r i a a re 
l i s t e d i n Table 1. They are a l s o shown g r a p h i c a l l y i n F i g u r e 1, 
which p r e s e n t s the standard l i g h t curve which we b e l i e v e i s r e p r e ­
s e n t a t i v e of the f a s t , b r i g h t normal outbursts of VW H y i . The 
main f e a t u r e s a r e discussed i n the f o l l o w i n g s e c t i o n s . 
3.1 COLOUR CHANGES AND THE EVOLUTION OF THE OUTBURST 
At minimum l i g h t the magnitude and colours show continuous small 

v a r i a t i o n s . Approximate mean co l o u r s and magnitude derived from 
s e v e r a l hundred observations a r e : 

V = 1 3 . 7 to 1 4 . 3 B-V = + 0 . 1 U-B = - 0 . 9 

Onset of the outburst appears to be sudden, w i t h a r i s e of two 
magnitudes i n eight hours or l e s s . D u r i n g t h i s i n i t i a l b r i g h t e n i n g 
the system becomes reddest i n both co l o u r s . The r i s e t erminates 
j u s t below t w e l f t h magnitude, when t y p i c a l measures of VW Hyi show.: 

V = 12.15 B-V = + 0 . 4 5 U-B = - 0 . 3 5 

There i s a pronounced pause i n the b r i g h t e n i n g a t t h i s stage. I n 
the b r i g h t maxima t h i s l a s t s about 2 hours, during which time the 
system continues to redden s l o w l y . The pause appears to begin 
f a i r l y a bruptly- The second r i s e , which terminates the pause, i s 
qu i t e sharp and i t s beginning can u s u a l l y be determined to + 10 
minutes. Apart from the obs e r v a t i o n s presented p a r t s of the pause 
have been observed on 6 other occasions p h o t o - e l e c t r i c a l l y . 
Once the second r i s e begins B-V r a p i d l y becomes bluer,but the U-B 
colour continues to redden f o r s e v e r a l more hours. 
Peak b r i g h t n e s s of the system i s reached i n a l i t t l e more than 24 
hours. Colours and magnitudes at maximum a r e : 

V — 9 . 4 5 B-V —< - 0 . 0 5 U-B 0 . 5 5 

There i s no i n d i c a t i o n of any pronounced s t a y a t maximum and the 
r i s e appears to slow, then go through a smooth t r a n s i t i o n i n t o de­
c l i n e . The system i s b l u e s t 18 - 30 hours a f t e r maximum, when B-V 
reaches = 0 . 1 2 .The U-B colour r e c o v e r s more slowly from the i n ­
i t i a l reddening and an i n t e n s i t y of U-B - 0 . 8 0 i s reached 24-36 
hours a f t e r maximum. T h i s colour becomes even more i n t e n s e i n the 
l a t e stages of the outburst before r e t u r n i n g to normal. 
Whilst the d e c l i n i n g l i g h t curve has not been observed i n as much 
d e t a i l as the r i s e none of the observations i n d i c a t e t h a t the de­
c l i n e i s anything other than a smooth fade to normal b r i g h t n e s s . 
3.2 THE BEGINNINGS OF THE I N I T I A L RISE 
We have not been able to observe t h i s i n much d e t a i l and only the 
observations of 1 9 6 9 December 6 and 1 9 7 6 A p r i l 1 a l l o w us to set 
an upper time l i m i t of 8 hours f o r the d u r a t i o n of the i n i t i a l r i s e . 



7 5 

The former observations l i e out s i d e our f i r s t c r i t e r i o n , but com­
p r i s e the only o c c a s i o n when we have observed VW Hyi at minimum 
and on the r i s e during the one n i g h t . 
The i n i t i a l r i s e has been v e r y poorly observed by the v i s u a l ob­

s e r v e r s and we s t r o n g l y suspect t h a t a r i s e time considerably l e s s 
than 8 hours may be more c o r r e c t . 
3.3 THE PAUSE ON THE R I S E . 

Using Bateson's ( 1 9 7 7 ) v a l u e of ^ ^ 0 . 9 days f o r a r i s e of f i v e 
magnitudes we d e r i v e an average r a t e of r i s e of ' 0 . 4 magnitude/ 
hour. 
During the i n i t i a l r i s e the system b r i g h t e n s by 0 . 2 5 magnitudes/ 
hour or more.In the r e g i o n between magnitudes 1 1 and 10 r i s e r a t e s 
of up to 0 . 5 magnitudes/hour have been observed. Near t w e l f t h 
magnitude these r a t e s do not hold t r u e and t h e r e i s a q u i t e de­
f i n i t e pause,which separates the reddening of the system from the 
subsequent ' b l u e i n g 1 . I n F i g u r e 2 there i s no i n c r e a s e i n b r i g h t ­
ness between 1045 UT and 1200 UT. I n F i g u r e 3 the V l i g h t curve 
shows no i n c r e a s e i n b r i g h t n e s s f o r a period of 1.3 hours. 

We have not been f o r t u n a t e enough to observe the s t a r on a con­
tinuous r u n up t o , through, and away from t h i s pause. Apart from 
the p h o t o - e l e c t r i c o b s e r v a t i o n mentioned i n S e c t i o n 3 * 1 i t has 
been observed v i s u a l l y on s e v e r a l occasions. We a l s o present an 
a n a l y s i s of the v i s u a l o b s e r v a t i o n s of the r i s i n g p a r t of 17 w e l l 
observed outbursts between JD 2 , 4 3 8 , 3 0 0 and 2,440,755-
Magnitude I n t e r v a l 1 3 - 0 -12.1 12.5-12.1 12 . 0 - 1 1 . 6 1 1 . 5 - 1 1 - 1 
No- Observations 1 4 3 5 10 9 

These appear to i n d i c a t e t h a t the s t a r t a k e s 3"J times as long to 
t r a n s v e r s e the half-magnitude i n t e r v a l centred upon 12-3 as each 
of the next two b r i g h t e r half-magnitude i n t e r v a l s . 
3.4 DEPARTURES FROM THE STANDARD LIGHT CURVE 

The standard l i g h t curve i s a good f i t to the b r i g h t e s t normal 
maxima. The behaviour of the f a i n t e r ones i s l e s s c o n s i s t e n t but 
can be g e n e r a l i s e d to some ex t e n t . The main f e a t u r e s remain but 
the time s c a l e s and amplitudes v a r y considerably.As a f u n c t i o n of 
decreasing peak b r i g h t n e s s i t appears t h a t : 

( 1 ) The pause a f t e r the i n i t i a l r i s e occurs at a f a i n t er l e v e l , 
as low as V= 12 . 8 . The amplitude of the i n i t i a l r i s e appears 
roughly p r o p o r t i o n a l to the f i n a l peak b r i g h t n e s s . 

( 2 ) The pause l a s t s longer, i n some smal l amplitude o u t b u r s t s 
w e l l over 12 hours. 
( 3 ) The system t a k e s r a t h e r longer to r e a c h peak b r i g h t n e s s . The 

r a t e of d e c l i n e may not be g r e a t l y a f f e c t e d . 
3.5 COLOUR CHANGES IN FAINTER OUTBURSTS 

The colours at peak b r i g h t n e s s d i f f e r l i t t l e between o u t b u r s t s , 
although there i s a spread of 1-J magnitudes i n b r i g h t n e s s . The 
colours on the pause a r e a l s o s i m i l a r . 

There appears to be some tendency f o r the b r i g h t er outburst s to 
be f r a c t i o n a l l y b l u e r at peak, and a l i t t l e l e s s red at the pause. 
The intermediate colour changes are p r o p o r t i o n a l to the s c a l e of 

the outburst, which means t h a t a low amplitude outburst w i l l be 
more h i g h l y evolved and thus b l u e r a t V = l l than a b r i g h t outburst. 
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4 . 0 THE REMAINING OBSERVATIONS. 
Apart from the UBV ob s e r v a t ions used to det ermine the standard 

l i g h t curve we have made a l a r g e number of UBV o b s e r v a t i o n s , o f t e n 
i n the form of monitoring runs,and more than 50 hours of monitor­
ing i n u n f i l t e r e d white l i g h t . I n most cases where we have been 
monitoring i n white l i g h t UBV observations have been i n t e r s p e r s e d 
at r e g u l a r i n t e r v a l s . T h e r e i s f a r too much data to present i n t h i s 
p u b l i c a t i o n . We present the f o l l o w i n g : 

Random UBV observations and UBV observations during monitoring 
runs not shown i n the f i g u r e s are presented i n Table 2 . 
R e p r e s e n t a t i v e monitoring runs are shown i n F i g u r e s 2-5(Note t h a t 
the s c a l e s d i f f e r c o n s i d e r a b l y ) . 

F i g u r e 2 shows two hours 1 o bservations i n white l i g h t obtained 
during the medium b r i g h t n e s s outburst. VW Hyi has brightened and 
reddened, but an o r b i t a l hump w i t h the c o r r e c t phase i s observed. 
The s t a r was observed as the i n i t i a l r i s e l o s t impetus and the 
pause began. 
On 1 9 7 6 A p r i l 1, VW Hyi was detected at dusk ( 0 7 3 0 UT) and e s t i ­

mated v i s u a l l y at t h i r t e e n t h magnitude and presumably r i s i n g . 
Cloud i n t e r f e r r e d before darkness allowed a measure but c l e a r e d 
again at 1 0 4 5 UT. At t h i s stage the s t a r was v i s u a l l y estimated at 
'~'12 magnitude. F i g u r e 3 shows four hours' monitoring i n white 
l i g h t and UBV f o l l o w i n g t h i s . 
The main f e a t u r e s include a w e l l defined departure from the pause 
at 1220UT. The B-V colour begins to become bl u e r s h o r t l y a f t e r 
t h i s . U-B, however, continues to redden during the whole p e r i o d . 
The observations show more than normal s c a t t e r due to the low a l ­
t i t u d e of the s t a r , and p o s s i b l y some atmospheric i n s t a b i l i t y . 
There i s some evidence of the o r b i t a l hump, both on the pause and 
r i s e , but the shape i s unusual. 
I n F i g u r e 4 we show obs e r v a t i o n s i n white and UBV obtained during 
4-J hours on 1975 January 6 . There i s a gap of 1-J hours due to 
cloud. The v e r t i c a l s c a l e i n white only has been compressed by a 
f a c t o r of 1 0 . The small amplitude outburst followed immediately 
the 1 9 7 4 December supermaximum. Observations commence j u s t a f t e r 
the f i n a l r i s e had begun and continued u n t i l B-V had recovered 
s u b s t a n t i a l l y . At t h i s time the U-B colour had only j u s t passed 
i t s most red stage. 
F i g u r e 5 shows four s e r i e s of white l i g h t o b s e r v a t i o n s near maxi­
mum. The h o r i z o n t a l s c a l e d i f f e r s from F i g u r e 4 by a f a c t o r of 2 . 
On 1974 August 3 0 , the s t a r rose from V = 9 - 8 9 to V = 9.59 during 
the observing period and on 1975 October 3 1 from V = 9 . 6 l to V = 9 . 5 0 • 
The peak had been reached i n V on t h i s l a t t e r n i g ht, although the 
white l i g h t curve continued to r i s e because of the i n c r e a s i n g blue-
ness of the system. The next curve shows observations from the 
f o l l o w i n g n i g h t , when VW Hyi d e c l i n e d from V = 9 . 8 5 to V= 10. 0 5 . 
F i n a l l y we present observations on 1 9 7 7 June 6 i n the magnitude 
range V = 1 0 . 7 2 to V = l 0 . 9 0 . 
T h i s s e r i e s of observat ions shows t h a t the b r i g h t e r p a r t s of the 
normal outbursts are r e l a t i v e l y smooth,with no i n d i c a t i o n s of the 
normal o r b i t a l humps or the enigmatic humps a s s o c i a t e d w i t h super­
maxima . 
5.0 CONCLUSION 

I n t h i s paper i t has been our i n t e n t i o n to define the general 
behaviour of VW Hyi during a normal outburst i n the hope t h a t i t 
may provide a b e t t e r o b s e r v a t i o n a l t e s t f o r models of dwarf nova 
out b u r s t s . T h i s behaviour comprises -

An i n i t i a l r i s e of ' 2 magnitudes w i t h accompanying reddening, 
terminated by a pause near t w e l f t h magnitude. 

A subsequent r i s e to f i n a l peak b r i g h t n e s s , during.which the 
system becomes v e r y blue. 



77 
A smooth t r a n s i t i o n i n t o the d e c l i n e , and a gradual r e t u r n of 

both B-V and U-B colours to normal. 
The r i s e to maximum i s complex and appears to comprise two d i f f e r ­
ent stages. Most observations are made i n white l i g h t and o f t e n 
do not begin u n t i l the s t a r has reached magnitude 1 2 , which ex­
p l a i n s why these f e a t u r e s have remained undetected. 
The e x i s t e n c e of two d i s t i n c t stages i n the b r i g h t e n i n g , suggest 
a c a u s e - e f f e c t r e l a t i o n s h i p and may help determine the controversy 
r e l a t i n g to the nature of the event which i n i t i a t e s the dwarf nova 
outburst s. Of p a r t i c u l a r i n t e r e s t i s the mass flow i n s t a b i l i t y 
model summarised by Bath ( 1 9 7 5 ) * Are we seeing, i n the i n i t i a l 
b r i g h t e n i n g of VW Hyi, the o b s e r v a t i o n a l e f f e c t s of the sudden 
l o s s of m a t e r i a l by the red component of the system? 

Unfortunately Bath 's model does not d i s c u s s the colour changes 
i n the i n i t i a l stages of an outburst. The w r i t e r s would h e s i t a t e 
to suggest that VW Hyi o f f e r s c o n c l u s i v e proof of t h i s model. I t 
does i n d i c a t e , however, t h a t the most important time to observe 
these outbursts may be i n the f i r s t few hours of the r i s e , o r per­
haps even before the system begins to b r i g h t e n . 
Krzeminski ( 1 9 6 5 ) noted a f t o t a l reddening of the system' i n the 

e a r l y stages of the outbursts of U Gem.No s i m i l a r comments appear 
to have been made about other dwarf novae.Perhaps s t u d i e s of some 
of the more a c t i v e s t a r s such as VW Hyi would show t h a t the i n i t ­
i a l f e a t u r e s of the outburst of t h i s s t a r are not confined to t h i s 
system alone. 
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0 9 4 2 6 2 XCARINAE, 1 9 7 0 - 76 

Thomas A. Cragg 
Anglo A u s t r a l i a n Observatory 

SUMMARY; A summary of 1 3 0 0 v i s u a l observations o f / c a r 
for the i n t e r v a l 1 9 7 0 - 1 9 7 6 i s presented. The 
mean l i g h t curve gives a range of 3 « 4 v to 4 - 3 v ; 
M-m Q.34P.Compared to the epoch of 2 4 3 5 6 l 9 - 7 
+ 3 5 - 5 4 1 2 ( K u k a r k i n 1 9 6 9 ) the 0-C r e s i d u a l s 
are e s s e n t i a l l y zero. 

1. INTRODUCTION 
According to Ku k a r k i n ( 1 9 6 9 ) -^Car i s a c l a s s i c a l Cepheid of the 
C type -with a period of 3 5 - 5 4 1 2 days;a magnitude v a r i a t i o n i n (B) 
of 4 . 3 3 to 5 - 5 1 , w i t h a M-m (th e time of b r i g h t n e s s i n c r e a s i n g ) 
of O.38 P ( l 3 i d a y s ) , and a s p e c t r a l range from F8 to K0. 

2. OBSERVATIONS 
T h i s pap er i s a summary of some 1300 v i s u a l est imat es of Car 

obtained between 1970 and 1976 by members of the V a r i a b l e S t a r 
S e c t i o n of the R.A.S.N.Z. The d i s t r i b u t i o n of the estimates i n 
date was r a t h e r a s s y i a e t r i c as seen i n the f o l l o w i n g t a b l e : 

Year No. of e s t . 
1974 2 2 2 

1975 4 0 9 

1 9 7 6 333 
T o t a l 13^8 

Since more than 5 0 % of the estimates were made during the l a s t two 
ye a r s , most of the summary conclusions must r e f l e c t t h i s d i s t r i ­
b ution. 
During the observed i n t e r v a l , 6 7 maxima were p r e d i c t e d . Of these 
47 were observed, but only 18 w e l l enough f o r u s e f u l period an­
a l y s i s . 

Year No. of e s t . 
1 9 7 0 60 

1971 8 5 
1972 7 4 

1 9 7 3 1 6 5 

3 . DISCUSSION 
F i g u r e 1 i s a l i g h t curve f o r the i n t e r v a l covered by these data. 
The dotted p a r t of the curve contains too few e s t i n a t e s to deter­
mine the curve; the t h i n s o l i d l i n e contains enough to get a f a i r 
idea where the curve should be,while the heavy s o l i d l i n e contains 
enough estimates f o r most of the a n a l y s i s of i n t e r e s t . T h e number­
ed maxima are those used f o r a pe r i o d a n a l y s i s . The numbered max­
ima; the JD of th a t maximum; the number of maxima sinc e the epoch 
given by Ku k a r k i n ( 1 9 6 9 ) , and the i n d i c a t e d period are l i s t e d i n 
the f o l l o w i n g t a b l e : 
Max JD N Period Max JD N Period 
1 2 4 4 0 6 3 1 - 5 141 35?5447 10 2442549- 5 1 9 5 35?5374 
2 1775 172 35-5541 11 2 6 2 2 197 35-5447 
3 2123 1 8 3 35 - 5 3 7 1 12 2 6 5 9 1 9 8 35 . 5 5 2 0 
4 2 1 5 9 184 35-5397 13 2 6 9 6 . 5 199 35 . 5 6 1 8 
5 2 2 6 8 1 8 7 35^5524 14 2730 200 35-5515 
6 2 3 0 1 1 8 8 35 . 5 3 3 8 15 2765 201 35-5488 
7 2445 192 35-5484 16 2 8 3 5 2 0 3 35-5433 
8 2479 193 35-5^04 17 2872 2 0 4 35 . 5 5 0 5 
9 2515 194 35-5428 18 2907 2 0 5 35-5478 2515 

MEAN 35.5465 
Assuming equal weight s s S. D. = 0 . 0 0 7 
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From these data i t i s d i f f i c u l t to determine a maximum date w i t h 
an accuracy of b e t t e r than the nearest day. The three maxima(Nos. 
1, 10, and 13) given to 0.5 means merely t h a t the s t a r was at the 
same magnitude on two adjacent dates r a t h e r than they were known 
to a higher accuracy than the r e s t . 
The mean curves were t r e a t e d i n the f o l l o w i n g manner. A l l e s t i ­
mates were phased i n both "days before" and"days a f t e r " the near­
est maximum as p r e d i c t e d from the epoch given by Ku k a r k i n ( 1 9 6 9 ) : 
2 4 3 5 6 1 9 . 7 + 35.5412E. A l l estimates thus phased were c o l l e c t e d by 
date i n the f o l l o w i n g one day groupings: 0.0 to 1.0; 1.1 to 2.0; 
2.1 to 3-0, e t c . , and 0.0 to -1.0; -1.1 to 2.0; -2.1 to 3 * 0 , e t c . 
Each estimate i s t h e r e f o r e used t w i c e , once f o r the " p l u s " curve 
and once for the "minus" curve. Comparing the " p l u s " and "minus" 
curves thus becomes an i n t e r n a l c o n s i s t e n c y check.The sums of a l l 
the data i n "each day" were taken and an a r i t h m e t i c mean derived 
assuming equal weight to a l l e s t i m a t e s . Table 1 l i s t s the derived 
means "M" followed by the number of estimates "n" going i n t o each 
mean. To check f o r a p o s s i b l e 0-C s h i f t (observed date of maxi­
mum minus c a l c u l a t e d date of maximum) during the i n t e r v a l covered 
by the observations, a weighted d a i l y mean of the 1970- 1973 data 
was derived and compar ed to a s i m i l a r l y derived weight ed mean of 
the 1974-1976 data. T h i s i s i l l u s t r a t e d i n F i g u r e 2 where "o's" 
i n d i c a t e 1 9 7 0 - 7 3 weighted means and " x ' s " i n d i c a t e 1974-76 weighted 
means, and both are t a b u l a t e d i n Table I I . An example of how one 
was derived f o l l o w s : For +2.5 days, 1970-73 one has ( 3 . 6 8 x 4 ) + 
( 3 - 5 5 x 2) + ( 3 . 4 5 x 2) + ( 3 . 6 0 x 4 ) =43-12/12 = 3-59-The " t o t a l " 
mean curve ( F i g u r e 3 ) i s a weighted mean of the two (1970 - 7 3 and 
1974-76) weighted means, derived i n the same manner as the above 
i l l u s t r a t i o n , and r e p r e s e n t s a weight ed average curve f o r the 
whole data s e t . Because of the as s y m e t r i c data d i s t r i b u t i o n t h i s 
curve r e f l e c t s l a r g e l y what the s t a r did during the l a s t p a r t of 
the ob served i n t e r v a l . 
I t i s i n t e r e s t i n g to note i n F i g u r e 2 t h a t the maximum i n d i c a t e d 
by "o's" comes one day e a r l i e r than t h a t i n d i c a t e d by " x 1 s " . T h i s 
i s i n d i c a t i v e of a s l i g h t lengthening of the period during the 
observed i n t e r v a l . However, before making grandiose conclusions 
about t h i s , other e a s i l y o b tainable r e f e r e n c e s should be checked. 
Note from the e a r l i e r p e riod a n a l y s i s we derived a mean period of 
3 5 . 5 4 6 5 . K u k a r k i n ( j 9 5 8 ) gives 3 5 - 5 5 6 ; K u k a r k i n ( 1 9 6 9 ) 3 5 - 5 4 1 2 ; 
T s a r e v s k y ( 1 9 6 6 ) 3 5 - 5 3 5 4 ; r a d i a l v e l o c i t i e s by Kucewicz and Jaschek 
( 1 9 6 0 ) 3 5 . 5 3 7 4 and Ku k a r k i n (1974) 3 5 - 5 2 2 5 - d Ample evidence e x i s t s 
t h a t period f l u c t u a t i o n s of the order of 0.02 are r a t h e r common i n 
-oCar so l i t t l e importancg should be attached to period changes 
s i g n i f i c a n t l y l e s s than 0.02. 
4- CONCLUSIONS. 

The t o t a l mean curve of t h i s data set y i e l d s a M-m of 12 days 
(0.34P); a range of 3 . 4 v to 4 . 3 v , and an 0-C of e s s e n t i a l l y zero. 
K u k a r k i n ( 1 9 6 9 ) g i v e s M-m of O.38P, but Ku k a r k i n ( 1 9 7 4 ) g i v e s O.26P. 
Our data tends to confirm the former. Also K u k a r k i n (1974) g i v e s 
a range i n V of 3 - 3 8 to 4.10. One must be ve r y c a r e f u l comparing 
( v ) to (V) as they are not equal a t a l l ( c o n t r a r y to the b e l i e f 
of many). Large v a r i a t i o n i n colour s e n s i t i v i t y e x i s t s between 
i n d i v i d u a l observers, so our ( v ) must be a f u n c t i o n of s e v e r a l 
v a r i a b l e s ( o b s e r v e r s 1 colour f a c t o r , how many data p o i n t s were 
contributed by what observers on what p a r t of the curve, the ob­
s e r v e r s ' colour equation w i t h s p e c t r a l c l a s s , e t c . ) . P h o t o e l e c t r i c 
(V) i s much b e t t e r standardised and l e s s prone to these problems. 
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NOTE BY DIRECTOR ON PERIOD OF / c A R . 

A d d i t i o n a l to the period determinations l i s t e d by Cragg the 
f o l l o w i n g notes w i l l be of i n t e r e s t : 
Period 3 5 ? 5 2 3 ( 1 9 0 7 ; Cannon, A.J., Ann. Harv. C o l l . Obs. 5 0 , p a r t 1 

3 5 . 5 2 ( 1 9 3 2 : Prager, R., Ka t a l o g und Ephemeriden 
V e r a n d e r l i c h e r Sterne f u r 1 9 3 3 ( B e r l i n ; 

, F. Dummlers) 
3 5 - 5 7 + 0 . 0 5 ( 1 9 2 4 ; Cousins, A.W.J., Month;y Notices 

Roy. Astron. S o c , 84, 6 2 0 ) 
35 - 4 9 1 (1944; Bateson, F.M., B u l l No. 1, V.S.S., R.A.S.N.Z. 

T h i s v a l u e from v i s u a l observations 1927 - 1 9 4 0 . 
3 5 - 4 9 3 (1940: Campbell,L. Popular Astron. 48, No.6—Harv. 

C o l l . Obs. Rep r i n t 2 1 2 ) 
( T h i s value i s from v i s u a l o b servations of V.S.S., 
R.A.S.N.Z. p l u s those from Cousins and Baldwin 
and covers the y e a r s 1935°* 1 9 3 9 but Campbell a l s o 
g i v e s the f o l l o w i n g p e r i o d s : 

3 5 . 5 2 7 From observations by Innes i n 1 8 9 6 & Cousins i n 1 9 2 0 
3 5 - 5 5 4 P e r i o d 1 9 2 0 to 1 9 3 4 . 
3 5 . 5 3 2 3 Mean period from 1 8 9 6 to 1939-
3 5 - 5 3 7 ( 1 9 5 8 . Parenago, P.P. V a r i a b l e S t a r s 11,No.4, p.248. 

Parenago gi v e s Epoch Max. = J.D. 2 , 4 o 7 T 7 D 3 2 . 5 a n t * 
l i s t s the f o l l o w i n g : 

E. 0-C P 
- 3 5 0 + 0 ? 5 

( 8 7 0 ) ( 3 5 ? 5 3 6 ) 
+ 5 2 0 - 0 . 4 d 

1 0 0 (+ 0 . 0 1 1 ) 
+ 6 2 0 + 0 . 6 3 5 - 5 4 7 

1 1 0 - 0 . 0 2 7 
+ 7 3 0 - 1 - 3 3 5 - 5 2 0 

7 5 + 0 . 0 3 6 
+ 8 0 5 + 0 . 1 3 5 . 5 5 6 

1 0 0 3 5 - 5 4 0 + 0 . 0 3 1 



Fi
gu

re
 
1.
. 

Li
^h

t 
cu

rv
e 

of
 1

 C
ar

in
ae

 
de

ri
ve

d 
fr

om
 v

is
ua

l 
ob

se
rv

at
io

ns
 

ma
de
 b
y 
me
mb
er
s 

of
 t
he

 V
ar

ia
bl

e 
St

ar
 S

ec
ti

on
 o

f 
th

e 
RA
SN
Z 

du
ri

ng
 

19
70

-7
6.
 

A 
he

av
y 

li
ne

 
in

di
ca

te
s 
a 

we
ll

 d
et

er
mi

ne
d 

pa
rt
 o

f 
th

e 
cu

rv
e,

 
a 

li
gn

t 
li

ne
 

le
ss

 w
el

l 
de

fi
ne

d,
 
an

d 
a 

^o
tt

ea
 l

in
e 

to
o 
fe

w 
es

ti
ma

te
s 

to
 
ju

dg
e.
 
Th

e 
nu

mb
er

ed
 m

ax
im
a 

we
re
 u

^e
d 
fo

r 
pe

ri
od

 
an

al
ys

is
. 

Ti
ck

 
ma

rk
s 

in
di

ca
te

 p
re

di
ct

ed
 m

ax
im
a 

ac
co

rd
in

g 
to

 G
-G
VS

 (
19

69
).

 





3»
5 

4.
0 

4.
5 

ox
 o 
o 

X 
It 

0 

o 
_ -

*x
* 

8*
 
• 

O 0
 i
c 

° 
X*

© 
0 

<
 ft

 
00

 
ft
* 

.0
 o

 

X * 
3 

%0
% 

3.
5 

4.
0 

4.
5 

-3
0 

-2
0 

-1
0 

+1
0 

+2
0 

+3
0 

« 
« 

• 
• 

•
 

# 
« 

-3
0 

-2
0 

-1
0 

0 
+1
0 

+2
0 

+3
0 

Fi
gu

re
 
2.

 
We

ig
ht

ed
 
me

an
s 

li
gh

t 
cu

rv
es
 f

or
 1
 C

ar
in

ae
 w

it
h 
"o

's
" 

in
di

ca
ti

ng
 
th

e 
19

70
-7

3 
me

an
s,

 a
nd

 "
x'

s"
 t
he

 1
97

4-
76
 m

ea
ns

. 
No

te
 

th
e 

ma
xi
ma
 o

f 
th

e 
tw
o 

cu
rv

es
 
di

ff
er
 
by

 o
ne
 d
ay

. 
Fi

gu
re
 
3.

 
A 

we
ig

ht
ed
 m

ea
ns

 l
ig

ht
 
cu

rv
e 

of
 1

 C
ar

in
ae

 
fr

om
 

19
70

-7
6.

 
A 
me
an

 r
an

ge
 
of

 3
.4
 t

o 
4.
3 

(v
) w

it
h 

an
 M
-m
 
of

 a
bo

ut
 
12

 d
ay

s 
(0

.3
4P

) 
is
 

in
di

ca
te

d.
 



TABLE I (+) 

1970 1971 1972 1973 1974 1975 1976 
Days M n M IX M n M n M n M n M n 

+ 0 .5 0 3.45 2 3.58 4 3.50 2 3.50 6 3.39 13 3.42 11 
+ 1.5 3.60 2 3.50 3 3.62 5 3.60 2 3.42 4 3.48 15 3.46 10 
+ 2.5 3.68 4 3.55 2 3.45 2 3.60 4 3.62 4 3.54 11 3.52 6 
+ 3 .5 3.70 2 3.45 2 3.50 2 3.71 7 3.48 5 3.45 11 3.64 10 
+ 4 .5 3.60 2 3.57 3 3.50 2 3.53 6 3.70 3 3.58 9 3.58 4 
+ 5.5 3.8 1 3.58 5 3.50 2 3.53 3 3.66 7 3.90 4 3.60 14 
+ 6.5 3.75 2 3.64 5 3.60 3 3.70 4 3.71 11 3.71 15 3.68 5 
+ 7.5 3.75 2 3.7 1 3.85 2 3.95 2 3.89 8 3.74 7 3.52 5 
+ 8.5 3.85 2 3.70 2 3.82 4 3.70 3 3.84 5 3.82 16 3.77 9 
+ 9.5 3.90 2 3.9 1 3.7 1 3.90 4 3.97 11 3.83 10 3.89 9 
+10.5 3.85 2 3.75 2 3.75 2 3.98 4 3.73 6 3.96 8 3.87 9 
+11.5 3.8 1 3.80 4 3.67 3 3.85 4 4 . 0 0 8 4.01 7 3.96 17 
+12.5 3.85 2 4 .05 2 3.80 4 3.87 3 3.96 7 3-92 15 4.02 5 
+13.5 3.75 2 3.9 1 3.87 3 4.13 6 3.97 12 4.08 13 4.10 11 
+14.5 3.95 2 3.75 2 3.83 3 4.08 4 3.79 7 4.09 24 4.12 6 
+15.5 4 .32 4 3.7 1 4.1 1 4.18 5 3.84 7 4.10 6 4,09 8 
+16.5 4.08 4 4.07 3 3.90 2 4.30 6 4.15 2 4.16 8 4.25 8 
+17.5 3.9 1 4.0 • 1 — 0 4.15 6 4.38 4 4.26 12 4.02 4 
+18.5 4.20 2 4.28 5 3.78 4 4.25 4 4.45 2 4.16 12 3.99 11 
+19.5 4.15 2 4.20 2 4.10 2 4.15 4 4.12 4 4.16 11 4.22 12 
+20.5 4.2 1 4.15 2 4.20 2 4 . 3 2 8 4.15 2 4.28 12 4.21 12 
+21.5 — 0 4.3 1 4.13 3 4.30 2 4.24 9 4.30 9 4.12 10 
+ 22.5 4.15 2 4 .25 2 4.25 2 4.12 4 4.26 5 4.27 6 4.36 7 
+23.5 4.2 1 4.37 6 4 .4 1 4.10 2 4.37 3 4.21 7 4.23 9 
+24.5 4.2 1 4.30 2 4.1 1 4.17 6 4 .32 12 4.28 12 4.25 10 
+25.5 0 4.28 4 4.1 1 4.10 5 4.23 7 4.26 18 4.10 6 
+26.5 — 0 4 .25 2 4.1 1 4.18 8 4.36 10 4.08 10 4.16 8 
+27.5 3.4 1 4.17 3 4.0 1 4.28 11 4.17 6 4.21 14 4.04 5 
+28.5 4.25 2 3-95 4 4.0 1 4.21 10 4.18 4 4.17 13 4.01 7 
+29.5 4.0 1 3.85 2 3.9 1 3.94 7 4.17 6 3.93 12 4.08 4 
+30.5 3.83 3 3.70 2 3.8 1 4.00 6 3.73 6 3.86 14 3.89 9 
+31.5 3.6 1 3.7 1 3.68 4 3.70 3 3.73 12 3.73 10 3.70 12 
+32.5 3.60 2 3.5 1 — 0 3.70 2 3.50 8 3.59 14 3.79 15 
+33.5 3.6 1 3.6 1 3.70 3 3.55 2 3.44 5 3.53 13 3.39 7 
+34.5 3.50 2 3.50 2 3.5 1 3.68 5 3.48 4 3.41 12 3.42 6 
+35 3.4 1 3.4 1 — 0 3.4 1 — 0 3.47 6 3.30 2 
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TABLE I (-) 

1970 1971 1972 1973 1974 1975 1976 
Days M m. M n M n M n M n M n M n 
35 —— 0 3.4 1 3.63 3 3.6 1 3.60 3 3.39 9 3.35 6 
34.5 — 0 3.50 3 3.67 3 3.55 2 3,50 4 3.50 9 3.47 11 
33.5 3.70 3 3.50 2 3.50 3 3.45 2 3.46 5 3.50 21 3.47 6 
32.5 3.7 1 3.50 3 3.45 2 3.60 4 3.50 4 3.50 3 3.54 8 
31.5 3.65 4 3.50 2 3.45 2 3.78 6 3.64 5 3.48 15 3.48 6 
30.5 3.5 1 3.55 4 3.63 3 3.56 5 3.53 3 3.40 3 3.66 11 
29.5 3.8 1 3.63 3 3.50 2 3.62 4 3.69 10 3.73 13 3.58 8 
28.5 3.75 2 3.63 3 3.82 4 3.65 2 3.82 9 3.87 7 3.70 4 
27.5 3.77 3 3.70 2 3.73 3 3.88 4 3.76 7 3.79 11 3.62 10 
26.5 3.83 3 3.80 3 3.83 3 3.60 2 3.94 10 3.80 15 3.98 4 
25.5 4.0 1 3.8 1 3.75 2 3.90 4 3.90 6 3.88 8 3.89 12 
24.5 3.85 2 3.80 3 3.60 2 3.95 6 3.83 6 3.95 10 3.92 17 
23.5 3.80 2 3.75 2 3.70 3 3.87 3 3.98 12 3.98 4 3.73 7 
22.5 3.85 2 4.05 2 3.87 3 4.00 4 3.90 9 3.99 21 4.14 7 
21.5 3.87 3 3.9 1 3.80 3 4.12 6 3.87 7 4.07 16 4.09 8 
20.5 4.33 3 3.73 2 4.0 1 4.10 4 3.85 6 4.08 16 4.18 5 
19.5 4.20 2 3.9 1 4.1 1 4.00 4 3.90 5 4.04 5 4.10 11 
18.5 4.06 5 4.10 3 3.90 2 4.35 6 4.27 3 4.31 10 4.32 4 
17.5 4.1 1 4.15 4 3.85 2 4.12 6 4.33 3 4.18 14 4.04 8 
16.5 4.20 3 4.37 3 3.90 4 4.15 4 4.32 5 4.14 9 3.98 8 
15.5 —_ 0 4.1 1 4.4 1 4.25 4 4.57 3 4.27 12 4.26 16 
14.5 4.2 1 4 .25 2 4.17 3 4.28 8 4.29 7 4.26 14 4.13 12 
13.5 4.15 2 4.25 2 4.13 3 4.32 4 4.26 8 4.15 4 4.14 5 
12.5 — 0 4.27 3 — 0 3.9 1 4.05 2 4 .24 9 4.32 10 
11.5 4.2 1 4.40 4 4.15 2 4.17 3 4.33 6 4.46 5 4 .25 13 
10.5 4.3 1 4.37 3 4.30 2 4.18 6 4.35 10 4.02 19 4.02 4 
9.5 — 0 4.20 3 4.1 1 4.06 5 4.26 9 4.23 17 4.14 8 
8.5 3.4 1 4.25 2 4.1 1 4.20 9 4.37 6 4.21 8 4.19 7 
7.5 4.2 1 4.10 4 4.0 1 4.24 11 4.22 8 4.14 18 4.06 7 
6.5 — 0 3.90 3 4.0 1 4.22 10 4.03 6 4.07 11 3.87 3 
5.5 3.90 3 3.73 3 3.9 1 3.90 8 4.20 2 3.84 13 3.98 8 
4.5 3.8 1 — 0 3.75 2 4.05 4 3.67 10 3.84 12 3.73 11 
3.5 3.60 3 3.60 2 3.68 4 3.65 2 3.76 10 3.57 13 3.85 6 
2.5 — 0 3.6 1 — 0 3.77 3 3.54 7 3.58 13 3.71 15 
1.5 3.53 3 3.50 2 3.70 2 3.65 2 3.40 4 3.53 15 3.44 10 
0.5 3.4 1 3.45 2 3.5 1 3.54 5 3.48 4 3.44 10 3-35 4 



TABLE I I 
WKIGHTKD MEANS 

1970 - 73 1974 - 76 Total 
Days M n M n M n 

+ 0.5 3 .53 8 3.42 30 3.44 35 
+ 1.5 3.58 12 3 .46 29 3.50 41 
+ 2.5 3 .59 12 3.55 21 3 .56 33 
+ 3.5 3 .65 13 3 .53 26 3 .57 39 
+ 4.5 3.55 13 3.60 16 3 .58 29 
+ 5.5 3 .57 11 3.66 25 3 .63 36 
+ 6.5 3.68 14 3.71 31 3.70 45 
+ 7.5 3 . 8 3 7 3 .74 20 3 .76 27 
+ 8.5 3.77 11 3.81 30 3.80 41 
+ 9.5 3.88 8 3 .90 30 3 .90 38 
+10.5 3.86 10 3 .36 23 3 .86 33 
+11.5 3.78 12 3 .98 32 3 . 9 3 44 
+12.5 3.87 11 3 .95 27 3 .93 38 
+13.5 3 .98 12 4 .05 36 4 . 0 3 48 
+14.5 3 .93 11 4.04 37 4 . 0 1 48 
+15.5 4.18 11 4 . 0 1 21 4.07 32 
+16.5 4.14 15 4 .20 18 4.17 33 
+17.5 4 .10 8 4.24 20 4.20 28 
+18.5 4..12 15 4.11 25 4.11 40 
+19.5 4 .15 10 4.18 27 4.17 37 
+20.5 4.27 13 4.24 26 4 .25 39 
+21.5 4.22 6 4.22 28 4.22 34 
+22.5 4.18 10 4 .30 18 4.26 28 
+23.5 4.30 10 4.24 19 4.26 29 
+24.5 4.19 10 4 .29 34 4 .27 44 
+25.5 4.17 10 4.22 31 4 . 2 1 41 
+26.5 4.19 11 4 .20 28 4 .20 39 
+27.5 4.19 16 4.17 25 4.18 41 
+28.5 4.14 17 4 .12 24 4.13 41 
+29.5 3 .93 11 4.02 22 3.99 33 
+30.5 3 .89 12 3.84 29 3 .85 41 
+31.5 3 .68 9 3.72 34 3.71 43 
+32.5 3.62 5 3 .68 32 3.67 37 
+33.5 3 .63 7 3 .47 25 3.50 32 
+34.5 3 .59 10 3 .43 22 3 .48 32 
+35 3.40 3 3 .43 8 3.42 11 



TABLE I I 
WEIGHTED KEANS 

1970 - 73 1974 - 76 Total 
Days M n M n M n 
35 3.58 5 3.41 18 3.45 23 
34.5 3.58 8 3.49 24 3.51 32 
33.5 3.55 10 3.49 32 3.50 42 
32.5 3.55 10 3.52 15 3.53 25 
31.5 3.66 14 3.51 26 3.56 40 
30.5 3.57 13 3.59 17 3.58 30 
29.5 3.62 10 3.68 31 3.67 4.1 
28.5 3.72 11 3.81 20 3.78 31 
27.5 3.78 12 3.72 28 3.74 40 
26.5 3.78 11 3.87 29 3.85 40 
25.5 3.86 8 3.89 26 3.88 34 
24.5 3.85 13 3.41 33 3.89 46 
23.5 3.78 10 3 .90 23 3.86 33 
22.5 3.95 11 4.00 37 3.99 43 
21.5 3.97 13 4.03 31 4.01 44 
20.5 4.08 10 4.05 27 4.06 37 
19-5 4.05 8 4.04 21 4.04 29 
18.5 4.16 16 4.31 17 4.24 33 
17.5 4 .09 13 4.15 25 4.13 38 
16.5 4.14 14 4.11 22 4.12 36 
15.5 4.25 6 4 .29 31 4.28 37 
14.5 4.25 14 4.22 33 4.23 47 
13.5 4.22 11 4.20 17 4.21 28 
12.5 4.18 4 4.26 21 4.25 25 
11.5 4.26 10 4.31 24 4.30 34 
10.5 4.26 12 4.12 33 4.16 45 
9.5 4.11 9 4.22 34 4.20 43 

" 8.5 4.14 13 4.25 21 4.21 34 
7.5 4.19 17 4.14 33 4.16 50 
6.5 4.14 14 4.03 20 4.08 34 
5.5 3.87 15 3 .92 23 3 .90 38 
4.5 3.93 7 3.75 33 3.78 40 
3.5 3.64 11 3.69 29 3.68 40 
2.5 3.73 4 3.63 35 3.64 39 
1.5 3.59 9 3.48 29 3.51 38 
0.5 3.50 9 3.43 18 3.45 27 
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REPORT OF SECTION FOR YEAR ENDED 3 0 t h SEPTEMBER 1977. 

OBSERVATIONS: The f o l l o w i n g v i s u a l observations have been r e c e i v e d 
s i n c e the l a s t r e p o r t : 

OBSERVER No. of No. of OBSERVER No. of No. of 
OBS. STARS. OBS. STARS. 

Adams, M. 6 6 Lumley, E. 8 5 8 2 7 
Adcock, B.S. 5 5 4 3 5 Marino, B.F. 4 4 12 

Aldam, K. 7 3 Marino, A. l 1 
Ashdown, M. 5 3 M a t c h e t t , ( D r ) . V.L. 5 4 2 5 3 
Ashley, M. 6 6 3 5 Menzies, B. 5 1 3 9 3 
Baldwin, A.J 6 8 16 Morel, M. 3 7 6 3 3 
Barsby, J . 64* 6 Moyles, (Miss) K. 5 1 8 

Beuning, J . 9 5 Mundt, F. 15 3 
B i r d , R. 1 1 5 McKenzie, T. 6 6 
Bowler, M. 8 4 Nikolau, B. 34 2 5 
Blow, G.L. 3 1 2 4 N.W. Assn of VSO. 847 9 
Bryant, K. 3 1 3 Overbeek, M. D. 1 2 8 0 * 2 0 3 

Clements, S. 4 2 Pater son, (Mrs) D. 1 2 8 6 0 

Camp os, J . 8 6 * 14 P I e v e r , N. 1 2 8 3 4 

Cragg, T. 1 2 7 0 * 3 6 6 Pr 0 s s er , G. 4 7 * 7 
Cramb, P. 1 4 * 2 P y c r o f t , R. 10 2 

Crossley, G. 10 8 Rowe, G. 1 3 0 4 9 7 
Curnick, (Dr ) . C'.L. 3 0 7 5 4 S a l i s b u r y , J.V. 2 1 1 1 

Dodson, A.W. 1 9 9 4 3 S e a r l e , G. 2 3 5 
D i e f e r s , S. 9 8 12 Sharp, S. 5 2 

Doran, A. • 18 8 Sherman, C. 2 2 

Dowle, G. 15 3 S h i n k f i e l d , R.C. 2 8 0 3 4 

Dukes, M. 13 6 Smith, K. 9 4 
Evans, R.W. 1 1 5 18 Stephenson, S. 7 5 3 4 9 
F i e l d , R. 8 6 * 14 Stewart, M. 5 4 12 
F r e e t h , G. 4 7 1 1 Stewart, T. 9 6 
Granc, (Rev) . A.A. 3 8 3 0 Sumner, B. 3 7 6 1 5 1 
G i l l e r , R. 2 7 5 6 5 T a y l o r , ( D r ) . N. 1719 1 2 2 

Harr i e s-Harr i s,E. 1 0 4 6 7 7 T r a i n o r , J . 3 4 1 
Hay war d, G. 1 0 8 2 7 T r e g a s k i s , T.B. 9 9 3 2 2 5 
Heath, D. 1 0 8 12 T r i p p , H. 38 1 1 
Hers, J . 2 6 6 1 5 1 Venimore, ( R e v ) . C. W. 1 2 4 l 8 0 
H u l l , O.R. 1 2 5 3 1 1 4 Walker, W.S.G. 1 0 8 2 0 

Johns, B. 3 2 Walmsley, J . 10 3 
Jones, A.F. 1 6 9 9 5 7 Walmsley, M. 3 0 5 
Kent, (Mr s ) . K. 6 7 12 W i l l i a m s , P. 7 0 8 5 7 
Komorous, M. 2 8 9 * 1 1 Wilson, A.G. 144 25 
Kopinsky, M. 2 9 4 Winnett, R.D. 2 1 0 6 2 

L e s l i e , (Mrs ) A. 6 1 5 13 
* = R e s u l t s a l s o communicated to AAVSO. 

TOTAL OBSERVATIONS 2 1 , 8 8 9 

PUBLICATIONS: I s s u e s during the year c o n s i s t e d of: 
Monthly C i r c u l a r s Nos. M 7 6 / 9 - M 7 6 / 1 2 ; M77/1-M77/8 
P u b l i c a t i o n s No. 5 (C77) 
Charts : S e r i e s 9-
Memoir No. 2 VW Hy d r i . 

GENERAL: M. D. Overbeek moved to U.S.A. on t r a n s f e r and h i s c o n t r i ­
b ution w i l l be missed. However, T.A. Cragg moved to A u s t r a l i a and 
w i l l undoubtedly i n c r e a s e h i s obs e r v a t i o n s of southern v a r i a b l e s . 
He made f a r more obs e r v a t i o n s than recorded above as the t o t a l of 
1,270 i s merely of the s t a r s he ob serve s s p e c i a l l y f o r the Section. 

A v a l u a b l e c o n t r i b u t i o n was made by the South A f r i c a n ob­
s e r v e r s , who, through the co-operation of J . Hers and R. F i e l d 
have made a v a i l a b l e copies of t h e i r observations communicated, to 
the A.A.V.S.0. 
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During the past year, considerable a t t e n t i o n has been given to 

monitoring dwarf novae, i r r e g u l a r and unusual v a r i a b l e s . T h i s has 
has been necessary because of the current p r o f e s s i o n a l i n t e r e s t 
i n these p a r t i c u l a r c l a s s e s f o r which a number of i n v e s t i g a t o r s 
have s p e c i a l l y requested our l i g h t curves. The reason f o r these 
requests i s t h a t i t i s necessary to have v i s u a l data f o r compari­
son and c o r r e l a t i o n w i t h observations at other wavelengths. 

To a c e r t a i n extent t h i s has meant t h a t Mira v a r i a b l e s have not 
had the same degree of a t t e n t i o n as i n the^past. T h i s p o s i t i o n i s 
s t e a d i l y being remedied through the a c q u i s t i o n of a number of new 
members. 

There i s a backlog of observations a w a i t i n g p u b l i c a t i o n . T h i s 
i s l a r g e l y due to the D i r e c t o r devoting a considerable amount of 
h i s time to supplying v i s u a l data and l i g h t curves i n response to 
s p e c i a l r e q u e s t s . The p o s i t i o n w i l l not improve during 1978 owing 
to the time t h a t w i l l be r e q u i r e d i n o r g a n i s a t i o n f o r the IAU 
Colloquium No. 46, to be held at the U n i v e r s i t y of Waikato at the 
end of November 1978- T h i s meeting w i l l be of great b e n e f i t to 
the S e c t i o n by p r o v i d i n g an opportunity f o r members to hear pro­
f e s s i o n a l papers. I t i s a t r i b u t e to the S e c t i o n t h a t t h i s meeting 
i s being held i n our Golden J u b i l e e y e a r . 
I n an Annual Report i t i s not p o s s i b l e , nor d e s i r a b l e , to r e p o r t 

on a l l a c t i v i t i e s of the past ye a r . Some are summarised below and 
provide some idea of the v a r i e d work of the S e c t i o n . 
MONTHLY CIRCULARS: These have been iss u e d promptly each month. 
They continue to provide prompt p r e l i m i n a r y i n f o r m a t i o n on the be­
haviour of e r u p t i v e and other important v a r i a b l e s . They are a l s o 
used to keep observers informed on programmes, and advice on the 
s t a r s r e q u i r i n g s p e c i a l a t t e n t i o n . P r e l i m i n a r y p h o t o e l e c t r i c obser­
v a t i o n s from the Auckland group have been a v a l u a b l e a d d i t i o n to 
these C i r c u l a r s . 
PUBLICATIONS: T h i s y e a r ' s i s s u e contained f u r t h e r papers on dwarf 
novae.The r e c o r d s f o r CU V e l ; V 4 3 6 Cen and V442 Cen were d i s c u s s ­
ed . I t a l s o contained very v a l u a b l e p h o t o e l e c t r i c UBV sequences 
fo r 17 southern dwarf novae communicated by N. Vogt. These w i l l 
enable observations of s e v e r a l more dwarf novae to be reduced. I n 
f a c t a number of these papers have a l r e a d y been completed f o r the 
s p e c i a l Golden J u b i l e e i s s u e ( P u b l i c a t i o n s No. 6) to be published 
i n 1978. 
P u b l i c a t i o n s 5., a l s o contained a paper by R.F. Webbink, "Recurrent 
Novae, Symbiotic V a r i a b l e s and B i n a r y Evolution"-The a t t e n t i o n of 
a l l members i s drawn to t h i s paper, e s p e c i a l l y i n r e l a t i o n to the 
work t h a t can be done on these s t a r s . We are a g a i n indebted to 
B. Menzies f o r a number of sequences i n P u b l i c a t i o n s 5, and- to B. 
F. Marino and W.S.G. Walker f o r t h e i r sequence f o r WX H y i . 
MEMOIR: Memoir No- 2 on VW Hyi appeared i n the N.Z. J o u r n a l of 
Science, and r e p r i n t s a r e a v a i l a b l e at cost.A Memoir on Z Cha has 
been submitted to the Royal Astronomical S o c i e t y , London and has 
been accepted f o r p u b l i c a t i o n . 
CHARTS: S e r i e s 9 appeared during the y e a r . I t s high standard i s 
due to the s k i l l e d work of M. Morel and R. Winnett.They have a l s o 
completed s u f f i c i e n t c h a r t s f o r S e r i e s 10 and a number f o r S e r i e s 
11. I t i s hoped to p u b l i s h a t l e a s t one a d d i t i o n a l i s s u e during 
1978, provided the D i r e c t o r can complete the checking. 
SEQUENCES: Two colour sequences by B. Menzies, and h i s a s s i s t a n t s 
have a l s o appeared i n "Charts f o r Southern V a r i a b l e s " , S e r i e s 9 -
A number are a v a i l a b l e f o r p u b l i c a t i o n i n S e r i e s 10. There are 
s t i l l many f i e l d s f o r which r e l i a b l e sequences are required.These 
would enable accumulated observations to be reduced. 
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COMPUTER PROGRAMME: A.J. Baldwin and P.J. Thomson have completed 
the f i r s t paper from t h i s programme. T h i s d e a l s with S Car. The 
paper appears i n P u b l i c a t i o n s 6_. We a r e indebted to the U n i v e r s i t y 
of Waikato 1 s computer department f o r s t o r i n g t h i s data on magnetic 
tape. P. Cain continues to prepare data on R Car. A s s i s t a n c e i s 
needed i n punching r e c o r d s although i t i s hoped that arrangements 
can be made to have data p l a c e d d i r e c t l y on to tape. 

RECORDS: Gordon Smith has continued to take charge of a l l r o u t i n e 
checking and e n t e r i n g of the o b s e r v a t i o n s . H i s p a i n s t a k i n g work 
i s r e f l e c t e d i n the e x c e l l e n t manner i n which the r e c o r d s a r e 
maintained. He a l s o p r e p a r e s the q u a r t e r l y l i s t s of o b s e r v a t i o n s 
of s e l e c t e d Mira type v a r i a b l e s for use by the A.A.V.S.O. T h i s 
enables them to be used i n t h e i r p r e d i c t i o n s . 

INSTRUMENTS: A p l e a s i n g f e a t u r e t h i s year has been the use of the 
l a r g e r t e l e s c o p e s a v a i l a b l e to members. A number of other t e l e ­
scopes of l a r g e r a p e r t u r e a r e under c o n s t r u c t i o n . Already i t i s 
r e f l e c t e d i n the f a i n t er l i m i t s being ob served. 

COOPERATION WITH OTHER ORGANISATIONS: J . Hers, D i r e c t o r , A.S.S.A. 
V a r i a b l e S t a r S e c t i o n and R.K. F i e l d , Natal Centre, A.S.S.A. have 
supplied copies of t h e i r members1 o b s e r v a t i o n s . These have proved 
to be extremely u s e f u l . C l o s e contact has been maintained with our 
South A f r i c a n c o l l e a g u e s to our mutual advantage. 
There i s now a frequent exchange of i n f o r m a t i o n on sequences and 

c h a r t s with the Chart Curator, A.A.V.S.O., C l i n t Ford. There i s 
a l s o c l o s e c o o p e r a t i o n w i t h the V a r i a b l e S t a r S e c t i o n , B.A.A.,U.K. 
by way of exchange of pap e r s , c h a r t s and other m a t e r i a l . T h e r e has 
been c o n s i d e r a b l e exchange too w i t h the North Western A s s o c i a t i o n 
of V a r i a b l e S t a r Observers ( U . K . ) . P u b l i c a t i o n s a r e a l s o exchanged 
with the A s s o c i a t i o n F r a n c a i s e des Observateurs d ' E t o i l e s V a r i ­
a b l e s ; ^ Locher (BBSAG B u l l e t i n ) and s e v e r a l other o r g a n i s a t i o n s . 
T h i s c o n t i n u a l exchange of i n f o r m a t i o n b e n e f i t s a l l o r g a n i s a t i o n s 
and I would u l t i m a t e l y l i k e to see the r e d u c t i o n of a l l obser­
v a t i o n s of c e r t a i n s t a r s at one p a r t i c u l a r c e n t r e . T h i s a p p l i e s 
p a r t i c u l a r l y to those s t a r s i n the band between d e c l i n a t i o n s +20 
and -20 , where t h e r e i s , at the moment, c o n s i d e r a b l e o v e r l a p p i n g 
with no o r g a n i s a t i o n a b l e to produce complete r e c o r d s . The p o o l ­
in g of such r e s u l t s would b e n e f i t everyone. 
Close c o o p e r a t i o n has continued w i t h the A.A.V.S.O. through t h e i r 
D i r e c t o r , J.A. M a t t e l . They f i n d t h a t our o b s e r v a t i o n s of Mira 
s t a r s a s s i s t i n t h e i r p l o t t i n g of l i g h t c urves. We b e n e f i t from 
t h i s i n the p r e d i c t i o n s r e c e i v e d , enabling us to concentrate on 
other work. 

INTERNATIONAL COOPERATION: We have continued to supply v i s u a l 
data, and l i g h t curves, to a number of i n v e s t i g a t o r s . The l i g h t 
curves of dwarf novae have been s u p p l i e d to s e v e r a l c e n t r e s where 
they have been used f o r c o r r e l a t i o n with s a t e l l i t e o b s e r v a t i o n s . 
A cable s e r v i c e has continued p r o v i d i n g n o t i f i c a t i o n of o u t b u r s t s 
of these s t a r s . 
C lose c o o p e r a t i o n has been e s t a b l i s h e d w i t h N. Vogt, E.S.O., f o r 

the p r o d u c t i o n of an a t l a s of i d e n t i f i c a t i o n c h a r t s of dwarf novae. 
The c h a r t s i n use a r e inadequate f o r use with l a r g e instruments, 
b ecause they do not show the f a i n t er s t a r s . Thus the v a r i a b l e i s 
e a s i l y confused with f a i n t nearby s t a r s . To overcome t h i s problem 
photographs of v a r i o u s f i e l d s w i l l be obtained down to a l i m i t i n g 
magnitude of about l6.0. These w i l l make the i d e n t i f i c a t i o n of 
the v a r i a b l e s on the ESO Sky Survey p l a t e s e a s i e r . 
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W.S.G. Walker h a s u n d e r t a k e n t o o b t a i n t h e magnitudes f o r t h e 

c o m p a r i s o n s t a r s i n t h e f i e l d o f T P y x r e f e r r e d t o i n l a s t y e a r 1 s 
r e p o r t . T h i s w i l l e n a b l e R.F. Webbink t o r e d u c e a l l o b s e r v a t i o n s 
of t h i s r e c u r r e n t nova t o t h e one magnitude system. 

NOVAE; D u r i n g t h e p a s t y e a r s e v e r a l novae have been d i s c o v e r e d . 
T h e s e have been w e l l observed by members. A.A. Page and R. North 
s e c u r e d photographs of t h e two M a g e l l a n i c Cloud novae.We a r e a l s o 
i n d e b t e d t o t h e C a r t e r O b s e r v a t o r y f o r a photograph. T h e s e have 
enabled t h e p o s i t i o n of one o f t h e s e novae t o be a c c u r a t e l y d e t e r ­
mined . 
D. H o f f l e i t h a s s u p p l i e d i d e n t i f i c a t i o n p hotographs o f s e v e r a l o l d 
s u s p e c t e d r e c u r r e n t novae from t h e H a r v a r d p l a t e c o l l e c t i o n . The 
r e s u l t a n t c h a r t s have been completed by M. Morel and t h e s e w i l l 
appear i n " C h a r t s f o r S o u t h e r n V a r i a b l e s " S e r i e s 10, 

R CORONAE BOREALTS TYPE VARIABLES; O b s e r v e r s have c o n t i n u e d t o 
m o n i t o r many s o u t h e r n v a r i a b l e s o f t h i s c l a s s . The o b s e r v a t i o n s 
f o r 12 of t h e s e s t a r s w i l l appear i n P u b l i c a t i o n s No. 6_. 

FINANCE: The p r o d u c t i o n o f many of t h e r e s u l t s have been due t o 
a g r a n t from t h e C a r t e r O b s e r v a t o r y Board. I t was n e c e s s a r y t o 
i n c r e a s e s u b s c r i p t i o n r a t e s due t o i n f l a t i o n . T h e s e w i l l r e m a i n 
s t e a d y , i t i s hoped, f o r t h e n e x t y e a r m a i n l y owing t o a s s i s t a n c e 
from t h e Low E s t a t e and a f a m i l y t r u s t . 
C o n s i d e r a t i o n h a s been g i v e n t o p r o v i s i o n f o r t h e f u t u r e and t h e 
New Y e a r w i l l see s t e p s t a k e n t o make such p r o v i s i o n . I t w i l l be 
p o s s i b l e t o expand t h e p u b l i c a t i o n s i n 197o". 

ACKNOWLEDGMENTS: The s u c c e s s of t h e S e c t i o n depends e n t i r e l y upon 
t h e c o n t r i b u t i o n s of t h e o b s e r v e r s . I am d e e p l y i n d e b t e d f o r 
t h e i r o b s e r v a t i o n s t o a l l o b s e r v e r s . I n p a r t i c u l a r t h e a c c u r a c y 
o f t h e s e i s due t o t h e s k i l l and c a r e o f t h e more e x p e r i e n c e d ob­
s e r v e r s . T h e i r guidance and a d v i c e t o t h e new members has meant 
a g r e a t d e a l i n m a i n t a i n i n g i n t e r e s t i n t h e S e c t i o n . 
T.B. T r e g a s k i s and 0,R. H u l l have p r o v i d e d a v a l u a b l e c o n t r i b u t i o n 

by c h e c k i n g t h e o b s e r v a t i o n s of t h o s e i n t h e i r r e s p e c t i v e c e n t r e s . 
T h i s h a s saved v a l u a b l e t i m e i n h a n d l i n g t h e s e r e c o r d s . 
N. T a y l o r h a s c o n t i n u e d t o p r o v i d e v a l u a b l e o b s e r v a t i o n s o f t h e 

e c l i p s e s of Z Cha, a s w e l l a s s u b m i t t i n g e x c e l l e n t r e c o r d s o f a 
l a r ge numb er o f v a r i a b l e s . Many memb er s have c o n t r i b u t ed e a r l y 
a d v i e e of t h e o u t b u r s t s o f dwarf novae, e n a b l i n g our prompt c a b l e 
s e r v i c e t o o p e r a t e e f f i c e n t l y . 
I am g r a t e f u l t o t h e D i r e c t o r and s t a f f o f t h e C a r t er O b s e r v a t o r y 

f o r t h e i r a s s i s t a n c e . I n p a r t i c u l a r t h e g r a n t from t h e C a r t e r 
O b s e r v a t o r y Board h a s made p o s s i b l e t h e r e d u c t i o n and p u b l i c a t i o n 
of t h e r e s u l t s on dwarf novae. 
The c o n t i n u e d support from i n d i v i d u a l a s t r o n o m e r s and o b s e r v a t o r ­

i e s t h r o u g h s u b s c r i p t i o n s h a s g r e a t l y h e l p e d t h e S e c t i o n . A l l i e d 
w i t h t h i s has been t h e i r k e e n i n t e r e s t i n our a c t i v i t i e s . T h i s 
i n t e r e s t h a s m a n i f e s t e d i t s e l f i n so many ways, but e s p e c i a l l y i n 
a s s i s t i n g w i t h t h e s u p p l y of p h o t o g r a p h s f o r our C h a r t s . T h i s h e l p 
would, however, be l o s t w i t h o u t t h e p r a c t i c a l s k i l l t h a t b o t h M. 
Morel and R. W i n n e t t b r i n g t o t h e a c c u r a t e d r a w i n g o f t h e c h a r t s . 
Space l i m i t a t i o n s p r e c l u d e s m e n t i o n of a l l t h o s e who have h e l p e d 

t h e S e c t i o n e i t h e r t h r o u g h ob s e r v a t i o n s ; g u i d i n g and l e a d i n g t h e 
v a r i o u s a s s o c i a t e d groups; a s s i s t i n g w i t h t h e "desk" r o u t i n e and 
by p r o v i d i n g d a t a or e x c h a n g i n g r e c o r d s . I t h a n k them a l l . The 
f l o u r i s h i n g s t a t e of t h e S e c t i o n i s t h e r e a l t r i b u t e t o t h e i r 
work and h e l p . 

1977 October 3 1 F r a n k M. B a t e s o n 
D i r e c t o r . 
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NOTICES. 

CHANGE OF ADDRESS. 
A l l members and correspondents are requested to 

note t h a t the p o s t a l address of the S e c t i o n i s now: 
VARIABLE STAR SECTION, 
ROYAL ASTRONOMICAL SOCIETY OF NEW ZEALAND 
P.O. BOX 3 0 9 3 , 
GREERTON, TAURANGA. 
NEW ZEALAND. 

CHARTS FOR SOUTHERN VARIABLES. 
Supplies of S e r i e s 3 and k a r e now exhausted a f t e r 

s e v e r a l p r i n t i n g s . I t i s not proposed to r e p r i n t these numbers 
again. A number of the c h a r t s t h a t have appeared i n these, i s s u e s 
w i l l , however, be up dat ed and new c h a r t s f o r the v a r i a b l e s con­
cerned w i l l appear i n a l a t e r s e r i e s . 

Stocks a r e a v a i l a b l e of a l l other i s s u e s . A l l orders 
should be sent to the address above. 

THE OBSERVATION OF VARIABLE STARS. 
Supp l i e s of t h i s booklet are a g a i n a v a i l a b l e and 

can be obtained at $N.Z. 3 * 2 0 each from Headquarters. 

MONTHLY CIRCULARS—A REQUEST. 
These C i r c u l a r s a r e compiled e a r l y i n each month. 

A l l observers a r e requested to m a i l t h e i r observations from the 
p r e v i o u s month to r e a c h Headquarters by the 5th of each month. A 
number -of records reach us a f t e r t h i s date and i t i s u s u a l l y not 
p o s s i b l e to i n c l u d e them i n the p r e l i m i n a r y r e s u l t s published i n 
the Monthly C i r c u l a r s . I t i s a great help to have a l l r e c o r d s a t 
the same time and the cooperation of members i n t h i s regard w i l l 
make l i f e e a s i e r at Headquarters. 
PUBLICATIONS. 

I s s u e No. 7 w i l l be published i n 1979- Members1 

a t t e n t i o n i s drawn to the Notice to C o n t r i b u t o r s on the i n s i d e 
back cover of t h i s i s s u e - C o n t r i b u t i o n s f o r P u b l i c a t i o n s No. 7 
should reach the D i r e c t o r by March 31 , 1979-


