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THE L I G H T CURVE OF 1325j?4 BV C E N T a U R I 

Frank M. Bateson 

SUMMARY; Observations of BV Cen are presented as a l i g h t curve f o r 
the i n t e r v a l J.D. 2,4-34,855 to 2,442,189. I t i s shown t h a t 
o u t b u r s t s f a l l i n t o at l e a s t e i g h t t y p e s , d i f f e r i n g from one 
another by the shape of the curve at maximum, as w e l l as by 
the presence, or absence, of s t a n d s t i l l s and dips on the r i s e . 
The average c y c l e between s u c c e s s i v e outbursts i s 149.4 days, 
which i s probably longer than the t r u e c y c l e because of 
maxima t h a t have gone unobserved. Ta b l e s summarise the data 
f o r each observed o u t b u r s t , and give i n f o r m a t i o n on the 
d i f f e r e n t types of maxima. At minimum BV Cen f l u c t u a t e s 
i r r e g u l a r l y w i t h a range of 0.2 to 0.5 magnitudes, w i t h a 
suggestion t h a t e c l i p s e s may be p r e s e n t . BV Cen i s of the 
U Gem type w i t h an extreme range of 10. 7 y to 1 3 . 6 . 

INTRODUCTION: 

A l i g h t curve f o r the i n t e r v a l J.D. 2,434,855 to 2,435,685 
(Bateson St Jones 1956) i n d i c a t e d t h a t BV Cen had an average c y c l e of 
99«3 days. The same paper summarised pre v i o u s i n v e s t i g a t i o n s , and 
ave a v i s u a l sequence and c h a r t , which were a l s o published elsewhere 
Bateson & Jones I 9 6 0 ) . Observations from 2,435,685 to 2,440,860 have 

been published i n the C i r c u l a r s of the V a r i a b l e S t a r S e c t i o n , Royal 
Astronomical S o c i e t y of New Zealand. 

OBSERVATIONS: 
There are a v a i l a b l e some f i v e thousand v i s u a l observations 

between 2,434,855 and 2,442,189, which f a l l i n t o the f o l l o w i n g 
d i s t i n c t d i v i s i o n s : -

( i ) 2,434,855 - 2,435 , 9 0 1 . About 500 observations by A.F. Jones. 
( i i ) 2,435 , 9 0 2-2,437 , 3 0 0 . About 720 observations by Bateson Sc Jones. 
( i i i ) 2,437 , 3 0 1 - 2,438,820. A t o t a l of 1,120 observations from a 

number of observers, w i t h the m a j o r i t y 
from Bateson & Jones. 

( i v ) 2,438,821-2,442,189. About 2,700 observations from many 
obs e r v e r s , w i t h those from Bateson and 
Jones forming a much s m a l l e r percentage 
than i n ( i i i ) . 

The observations ( i ) and ( i i ) form a homogeneous s e r i e s of a 
high degree of accuracy w i t h v e r y l i t t l e s c a t t e r . There i s more s c a t t e r 
amongst the observations i n ( i i i ; . However, i t i s p o s s i b l e to use the 
records by Bateson and Jones to o b t a i n a l i g h t curve s t r i c t l y compar­
able with those from ( i ) and ( i i ) . 
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tfnen a l l i n d i v i d u a l observations i n ( i v ) are p l o t t e d there i s 

a f a i r amount of s c a t t e r . T h i s i s due to the nature of the systematic 
d e v i a t i o n s of many of the o b s e r v e r s , and because of the inexperience 
of o t h e r s c normally such d e v i a t i o n s can be c o r r e c t e d f o r each observer 
by applying the necessary c o r r e c t i o n as obtained e i t h e r from a mean 
l i g h t curve, or one d e r i v e d from records made by those observers 
whose systematic d e v i a t i o n s are s m a l l and known. Whilst tedious i n 
procedure, such d e v i a t i o n s can be obtained f a i r l y r e a d i l y f o r r e g u l a r 
v a r i a b l e s , such as those of Mira type* V a l u e s , so obtained, cannot 
be t r a n s f e r r e d w i t h accuracy to other s t a r s , p a r t i c u l a r l y to those of 
the U ^em type. I t was found, however, t h a t s i x observers had small 
systematic d e v i a t i o n s t h a t d i f f e r e d v e r y l i t t l e from those of Bateson 
and Jones. The records from these s e l e c t e d observers were combined 
w i t h those from Bateson and Jones i n the i n t e r v a l ( i v ) so t h a t t h i s 
p o r t i o n of the l i g h t curve would be s t r i c t l y comparable w i t h those 
f o r the other three i n t e r v a l s . 

I t should be s t r e s s e d t h a t the value of v i s u a l observations 
of U Gem v a r i a b l e s l i e s i n o b t a i n i n g as complete a coverage as i s 
p o s s i b l e i n order to o b t a i n a curve showing the gross v a r i a t i o n s , 
enabling the mean c y c l e to be determined. I t was found t h a t the 
outbursts of BV Cen f a l l i n t o d i s t i n c t t y p e s . The evidence appears 
conclusive t h a t f o r each type the d i f f e r e n c e s are r e a l and not the 
r e s u l t of the o b s e r v a t i o n a l methods used. 

DTSC J SSIQI\'. * 
The l i g h t c u rve, on a s m a l l s c a l e , i s reproduced i n F i g u r e s 

1-5. Outside of o u t b u r s t s 3V Cen f l u c t u a t e s almost continuously. 
The amplitude of such f l u c t u a t i o n s i s from 0.2 to 1.0 magnitudes. 
P o s s i b l y the l a r g e r amplitudes are minor o u t b u r s t s , w h i l s t the 
f l u c t u a t i o n s of 0.2 to 0.5 are v a r i a t i o n s i n minimum b r i g h t n e s s . 
.Whether these s m a l l e r f l u c t u a t i o n s are r e a l , or merely the e f f e c t of 
the lower accuracy of v i s u a l observing, only p h o t o e l e c t r i c obser­
v a t i o n s can r e v e a l , f f r e i r c o n t i n u a l r e p e t i t i o n , c y c l e a f t e r c y c l e , 
s t r o n g l y suggests t h a t they are r e a l , and t h a t the s t a r i s r a r e l y 
constant at minimum. 

The main outbursts have been d i v i d e d i n t o the f o l l o w i n g t y p e s : -
"A". Maxima v e r y sharp, f o l l o w i n g a prolonged s t a n d s t i l l , of about 

12 days d u r a t i o n , at magnitude 12.1 to 12.3. 'i'he r i s e from 
13 .0 to maximum averages 29.2 days, compared to 16.2 days 
f o r the f a l l from maximum to 13*0. 

B. Maxima g e n e r a l l y sharp, but not always so. There i s a short 
s t a n d s t i l l of about 4 days on the r i s e . T h i s u s u a l l y occurs 
around magnitude 12.1, but o c c a s i o n a l l y at other phases. The 
s t a n d s t i l l i s n e a r l y always f o l l o w e d by a dip of 0.3-0.4-
magnitudes. The r e a l i t y of t h i s decrease might be questioned 
were i t not f o r the f a c t t h a t i t p e r s i s t s i n almost every 

* maximum of t h i s type. 
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"C". Maxima sharp, w i t h short s t a n d s t i l l on the r i s e . T h i s l a s t s 
3 days and occurs anywhere between 1 1 . 8 and 1 2 . 6 . There i s 
no dip on r i s e . 

"D". Rounded maxima; no s t a n d s t i l l or dip on r i s e . 
"E". Sharp peak at maximum. Dip a f t e r r i s i n g but before a short 

s t a n d s t i l l . There i s only one example of t h i s type, and 
p o s s i b l y i t should be considered as type "B", or a sub­
d i v i s i o n of t h a t type. 

"F". F l a t maxima w i t h short s t a n d s t i l l on r i s e . T h i s occurs at any 
phase. Only one example has a dip on the r i s e . 

"G". F l a t maxima. No s t a n d s t i l l or dip on r i s e . 
"H". Sharp peak at maximum; no s t a n d s t i l l on r i s e , but a dip of 

0.3 to 0.7 magnitudes occurs on r i s e . 
" I " Sharp peak at maximum; no s t a n d s t i l l or dip on r i s e . 

There appears to be more a c t i v i t y f o l l o w i n g maxima w i t h sharp 
peaks than a f t e r those w i t h f l a t maxima. I n two i n s t a n c e s a dip occurs 
at maximum, g i v i n g these maxima the appearance of being double. As 
might be expected, the maxima w i t h a s t a n d s t i l l on the r i s i n g branch 
have longer r i s e t imes, and g r e a t e r widths at magnitude 13 * 0 , than 
those w i t h no s t a n d s t i l l s . The former are a l s o , on the average, 
b r i g h t e r . T y p i c a l examples, on a l a r g e s c a l e , of the v a r i o u s types 
of maxima appear i n F i g u r e 6 . 

The f a l l i n g branches of the curves do not show such d i s t i n c t 
d i f f e r e n c e s , although some do show s t a n d s t i l l s . 

Table 1 l i s t s the observed maxima, numbered c o n s e c u t i v e l y i n 
the f i r s t column commencing w i t h the f i r s t maximum observed. T h i s 
i s followed by the J.D. of maximum, v i s u a l 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 and the weight assigned to each 
date determined on the u s u a l s c a l e of 1 being poorly determined and 
f i v e w e l l determined. The s i x t h and seventh columns give r e s p e c t i v e l y , 
i n days, the time taken to r i s e from magnitude 1 3 - 0 to maximum, and 
the time r e q u i r e d to d e c l i n e from maximum to magnitude 1 3 - 0 . The 
next three columns show the type of peak; whether there was a stand­
s t i l l on the r i s e ; the presence, or absence, of a dip on the r i s e . 
The f i n a l column shows the type of maximum according to the d e s c r i p ­
t i o n s given e a r l i e r . 

Table 2 l i s t s the means f o r data d e r i v e d f o r each type of 
maxima. The type appears i n the f i r s t column, followed by the 
mean maximum magnitude. The t h i r d and f o u r t h columns give the 
mean r i s e and d e c l i n e time between magnitude 1 3 - 0 and maximum. The 
t h i r d and f o u r t h columns give the means of the widths at magnitudes 
1 3 - 0 and 1 2 . 0 r e s p e c t i v e l y . N a t u r a l l y f o r the l a t t e r only maxima 
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b r i g h t e r than 12.0 are i n c l u d e d . The f i n a l column g i v e s the number 
of examples assigned to each type. 

The average i n t e r v a l between s u c c e s s i v e maxima, l i s t e d i n 
Table 1 , i s 149.4 days. Two f a c t s make i t probable t h a t the average 
c y c l e i s l e s s than t h i s . F i r s t l y t h e r e are gaps during which i t i s 
probable t h a t o u t b u r s t s have gone unobserved. Secondly there must 
be some doubt as to which of the minor i n c r e a s e s i n b r i g h t n e s s should 
be regarded as minor outbursts and not merely f l u c t u a t i o n s i n the 
minimum magnitude. I t may w e l l be t h a t these f l u c t u a t i o n s are p a r t l y 
due to e c l i p s e s and p a r t l y to s m a l l , i r r e g u l a r v a r i a t i o n s . Whenever 
observations from the s e l e c t e d observers f a l l c l o s e together i n time 
on any one night the observations suggest t h a t there i s an e c l i p s e / 
However, as monitoring c o n t i n uously was not attempted i t i s impossible 
to be d e f i n i t e on t h i s p o i n t . Such e c l i p s e s would not be v e r y deep 
and probably do not exceed 0.5 magnitudes. I t i s a l l too easy to 
t r y and read too much i n t o the r e c o r d s . For BV Cen questions as to 
the p r e c i s e nature of these small changes are ones t h a t can only be 
s o l v e d by p h o t o e l e c t r i c o b s e r v a t i o n s . 

CONCLUSIONS: 
BV Cen has an extreme v i s u a l range of 10.7 t@ 13.6 with 

o u t b u r s t s having a mean c y c l e of 149.4 days. The t r u e c y c l e i s 
probably s h o r t e r than t h i s i f allowance i s made f o r outbursts t h a t 
have gone unobserved and other f a c t o r s . Maxima can be d i v i d e d i n t o 
at l e a s t e ight d i s t i n c t t y p e s , d i f f e r i n g from one another by the 
shapes of the curve at maxima, and the presence, or absence, of 
a s t a n d s t i l l or a dip on the r i s e . There i s a d e f i n i t e c o r r e l a t i o n 
between the s t a n d s t i l l s , r i s e t imes, magnitudes at maxima and the 
time BV Cen remains b r i g h t e r than magnitude 13.0. 

I t appears t h a t e i t h e r the system i s e c l i p s i n g , or that i t 
v a r i e s c o n t i n u o u s l y i n an i r r e g u l a r manner w i t h i n a range of 0.2 
to 0.5 outside of o u t b u r s t s . Probably both types of v a r i a t i o n s 
are superimposed on the o u t b u r s t s . 

3V Cen w a r r a n t s c l o s e r a t t e n t i o n by a l l observers i n the 
same manner as they do w i t h other members of the IJ Gem type. 
ACKNOWLEDGMENTS: 
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1 ( c o n t ) . c o n t ) . 
ON 

No . <J . D. I N T . ..:T.RI> -SE. , F A L L , STAND­ DIP. ^YJ.-'S 
V d Q . — S T I L L 

4^ 2,441,18;; 12 .0 125 3 30? 32 S.LARR No Yes ii 
46 12.2 250 4 7 21 ROUND No No D 
47 50b 11 .7 73 3 7 19 FLAT No No G 
43 696". : i 2 . 2 190 1 9 9 SH/diP? 
49 32 s H . 9 129 4 8 6 . iHARP Yes No G 
50 2,442,IS? 11.4 363 4 18 •? SHARP Yes Yes 3 

. iBLE 2 . 

TYR^jS OF 'j'J^ilU^ OF 152554 BV CENT^CRI. 

"YPESOF ;uE.iN. R I S E 1 3 . 0 F.UJL I L I X ./ID'Tii WIDTH No 
TO l lAZ. TO 13 .0 ^ 13-0 AT 12 .0 

d d o r d v 

11 . 4 0 2 9 . 7 17-3^ ^ 7 . 0 5-7 3 

1 1 . 4 8 19 .9 3.--.5 9 . 0 11 

1.47 14 . 5 1-K-; 2B.8 12.2 6 

12.1 1 6 . 3 1 2 . 1 9 11.50 

1 0 . 7 25 l r ; 40 13 1 

11.13 1 9 . 0 17.4 3 6 . 4 12 . 6 3 

1 1 . 9 0 7 . 5 17 .0 . 24.S 10 . 0 2 

1 1 . 6 7 15-0 1 3 . 7 3 3 . n 7.0 4 

11.97 5 .3 7 . 5 11 .3 7-5 6 

REFERENCES: 
Bateson, F. ?.!. ; Jones, A.F. 19-56 
Bat e s on, F.M.; J one s, A . F . 1960 

G i r c . 7 8 , V.S.S., R.A.S.N.Z. 
Charts f o r Southern V a r i a b l e s , 
S e r i e s 1 1 , published by F . I ' l . 
Bat e s on. 
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132554 BV Centauri. Examples of t y p i c a l maxima 
types. F I G U R E 6 
Magnitudes are shown near the peak f o r each 
type and the u n l a b e l l e d marks are at h a l f magnitude 
i n t e r v a l s . 
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AMATEUH PHOTOGRAPHIC A8TRON0MX 
A P e r s o n a l View. 

M.B. V/ard. 

The aims and o b j e c t s of the amateur photographic astronomer, 
hoping to do u s e f u l work of s c i e n t i f i c v a l u e , would be t o c o l l e c t 
d a t a, which could be passed on to other astronomers, amateur and 
p r o f e s s i o n a l , f o r f u r t h e r r e d u c t i o n by them, or a p p l i c a t i o n to 
t h e i r c u r r e n t programmes. 

There i s b a s i c a l l y o nly one f i e l d i n which the amateur 
photographic astronomer can perform a u s e f u l s e r v i c e , and t h i s i s 
nova p a t r o l work w i t h i n our own g a laxy and two or three of the 
nearer g a l a x i e s . Beyond t h i s programme the data c o l l e c t e d i s of 
doubtful value to other astronomers. 

The l i m i t a t i o n s imposed by a v a i l a b l e equipment j u s t i f i e s 
the l a s t paragraph, and the f o l l o w i n g p o i n t s are made. The types 
of camera l e n s e s normally a v a i l a b l e are such t h a t p l a t e s c a l e i s 
r e s t r i c t e d to seldom b e t t e r than one degree equals 0 . 5 to 1 . 5 c m . , 
and, through a combination of other f a c t o r s , the l i m i t i n g mag­
nitude i s seldom f a i n t e r than 1 3 t h photographic. The f o c a l 
l e n g t h f i n a l l y s e t t l e d on i s determined, f i r s t l y , by the q u a l i t y 
of the d r i v e , and, secondly by the r e s o l u t i o n obtained from the 
lenso Most l e n s e s a v a i l a b l e to amateurs tend to have r a t h e r poor 
d e f i n i t i o n o f f - a x i s so some compromise between image q u a l i t y and 
f i e l d coverage i s r e q u i r e d , and, as time i s u s u a l l y i n short 
supply, a r a t h e r l a r g e area cover i s more important than p e r f e c t 
images r i g h t out t o the corners of the n e g a t i v e . 

There seems l i t t l e p oint i n extended exposure times, 
c e r t a i n l y not more than h a l f an hour, and probably not more than 
q u a r t e r of an hour. The u s u a l types of f i l m s a v a i l a b l e f o r 
amateur use have v e r y high r e c i p r o c i t y f a i l u r e and l i t t l e or no 
gain i n data i s obtained by exposing any longer than h a l f an hour. 

I n f a c t , p r a c t i c a l experience has shown t h a t the problems 
of d r i v i n g a c c u r a t e l y beyond t h i s l e n g t h of time are without 
p r a c t i c a l s o l u t i o n f o r the amateur. As the added complication 
of manual guiding i s of doubtful v a l u e , exposures should be kept 
short enough to avoid the need to guide at a l l . Commercially 
a v a i l a b l e d r i v i n g systems are capable of f u l f i l l i n g the r e q u i r e d 
3 0 minute exposure, unguided, w i t h cameras of f o c a l l e n g t h s up 
to 50 cm. 

The use of other than f a s t panchromatic f i l m s which are 
r e a d i l y a v a i l a b l e i s of v e r y doubtful v a l u e . Storage d i f f i c u l t i e s 
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and cost are added problems w i t h s p e c t r o s c o p i c emulsions* With 
even the f a s t e s t of these panchromatic emulsions the l i m i t i n g 
f a c t o r i n r e s o l u t i o n of nova p a t r o l photographs i s c e r t a i n l y 
not the f i l m " g r a i n " , but r a t h e r seeing, d r i v i n g system and l e n s 
f a u l t s . F i l m " g r a i n i n e s s " can t h e r e f o r e be ignored f o r our 
purpose. 

To summerise we t h e r e f o r e r e q u i r e the f o l l o w i n g parameters 
f o r our camera, mounting and d r i v e system. The camera should have 
a f o c a l l e n g t h of 2 5 to 5 0 cm. and an aperture of perhaps 5 * 0 to 
7 . 5 c m t h a t w i l l cover, w i t h reasonable images, a 1 0 x 1 2 . 5 cm 
neg a t i v e . The d r i v e system must be of such accuracy as to permit 
unguided exposures, w i t h a camera of the before-mentioned f o c a l 
l e n g t h , of approaching h a l f an hour. I t must a l s o be f r e e from 
short-term v a r i a t i o n s i n the d r i v i n g r a t e to enable e x p l o i t ­
a t i o n of as much r e s o l u t i o n as the l e n s system and seeing w i l l 
permit, and one should aim at an o v e r a l l r e s o l u t i o n of somewhere 
i n the v i c i n i t y of 1 5 to 2 0 seconds of a r c w i t h the f a i n t e s t 
images. 

An astrograph i s only as good as i t s mounting, which b r i n g s 
us to the next p o i n t . Unless one i s prepared to spend a f a i r 
amount of money on, or time b u i l d i n g , a high c l a s s mounting, a 
good camera and d r i v e i s a complete waste of time and money. The 
mounting must be v e r y s o l i d and w e l l designed, bearing i n mind 
the purpose f o r which i t i s to be used, mounting a camera not a 
te l e s c o p e . I t must a l s o be anchored to a v e r y heavy base ( a t 
l e a s t 50°kg) of concrete which i s embedded w e l l i n the ground. 

To be of use t h i s equipment must be permanently s et up i n 
a s u i t a b l e b u i l d i n g . A small shed w i t h a s l i d e - o f f roof i s 
probably b e t t e r than a dome, u n l e s s the dome has a v e r y wide 
s h u t t e r opening, at l e a s t 0 . 7 5 metre. The former i s v e r y much 
e a s i e r to c o n s t r u c t , although perhaps not as p l e a s i n g to the eye. 
The b u i l d i n g must be w e l l constructed and completely weatherproof 
i f i t i s to e f f e c t i v e l y p r o t e c t the v a l u a b l e equipment housed 
w i t h i n i t . I t must be of a convenient s i z e to al l o w f o r a small 
bench, and, perhaps a small cupboard as w e l l . A power supply 
of some s o r t w i l l be r e q u i r e d f o r the d r i v e . 

Having defined the o b j e c t s , and o u t l i n e d the equipment 
r e q u i r e d to o b t a i n these o b j e c t s , l e t us now look at the ways of 
procuring t h i s equipment and the c o s t s i n terms of money and 
time i n v o l v e d . 

F i r s t l y the camera to be used. Many s u i t a b l e l e n s systems 
are a v a i l a b l e ex war s u r p l u s a t p r i c e s ranging from 2 5 to 1 0 0 
d o l l a r s . Some are l a r g e and heavy; others more s u i t a b l e are 
l i g h t e r and e a s i e r to b u i l d i n t o camera bodies. Check t h i s 
aspect c a r e f u l l y as i t w i l l save expense and e f f o r t l a t e r . Most 
l e n s e s found i n t h i s way are of the f o u r element T e s s a r design, 
f o r example a e r o - e k t a r , a e r o - t e s s a r , aero-stigmat, anastigmat 
and s e r r a c . Some are f i v e element l e n s e s and t h i s c l a s s would 
include the Ross Xpress design. Most of these f o u r element l e n s 
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systems were designed as a e r i a l l e n s e s and are thus c o r r e c t e d 
f o r yellow-green l i g h t , but are n e v e r t h e l e s s s t i l l q u i t e s u i t ­
able f o r the mainly blue s e n s i t i v e f i l m s used. Before buying a 
l e n s have an o p t i c a l expert check i t f o r you and advise on i t s 
u s e f u l l n e s s f o r the work intended and thereby avoid d i s a p p o i n t ­
ment l a t e r . There are many of these l e n s e s l y i n g around not being 
used, so a c a r e f u l hunt may t u r n one up v e r y cheap. 

I would s t r e s s at t h i s point t h a t the l e n s should, i f at 
a l l p o s s i b l e , conform w i t h the f o l l o w i n g s p e c i f i c a t i o n s . I t 
should be able to cover a 10 x 12 . 5 c m cut f i l m or p l a t e format, 
as t h i s s i z e has been decided on as standard f o r the New Zealand 
nova patrolo I n f a c t t h i s s i z e i s used i n overseas programmes 
as w e l l . The f o c a l l e n g t h i s r a t h e r l e s s r i g i d , but 3 5 a^d 60cm 
f o c a l l e n g t h cameras are being used by s e v e r a l photographic 
astronomers i n t h i s country and have been found q u i t e s u i t a b l e ; 
3 5 c m f o r g a l a c t i c nova p a t r o l and 60cm f o r the Magellanic Clouds. 

Most of these l e n s e s w i l l not be a n t i - r e f l e c t i o n coated 
and to have them so coated u s u a l l y means r e p o l i s h i n g f i r s t . 
R e p o l i s h i n g and c o a t i n g could cost s e v e r a l times as much as the 
l e n s so i t i s h a r d l y worth the expense. Some gain i n l i m i t i n g 
magnitude would no doubt be obtained i n having a coated system 
but s u f f i c i e n t l i m i t i n g magnitude can be obtained w i t h uncoated 
l e n s e s so why bother. 

S i t e c o n d i t i o n s , t h a t i s background fogging from s t r a y 
l i g h t , may impose s t r i c t l i m i t a t i o n s on the f o c a l r a t i o of l e n s e s 
f o r c i t y d w e l l e r s . A f a i r value f o r the f o c a l r a t i o would seem 
to be P 5»6 to F8. Bear i n mind t h a t most of the l e n s e s 
mentioned w i l l give a b e t t e r performance stopped down s l i g h t l y . 
Too f a s t a l e n s w i l l only f i l l the negative w i t h u s e l e s s u n r e s o l ­
ved s t a r images, e s p e c i a l l y i n the M i l k y u'ay r e g i o n s , thus 
lowering r e s o l u t i o n and making p o s i t i v e i d e n t i f i c a t i o n of the 
i n d i v i d u a l s t a r s d i f f i c u l t . S uperior s i t e c o n d i t i o n s may 
enable one to gain some b e n e f i t from f a s t e r l e n s e s but these 
l e n s e s are expensive and d i f f i c u l t to o b t a i n . 

Once the l e n s has been obtained i t has to be mounted i n 
a camera body. T h i s s t r u c t u r e i s v e r y important and i t s design 
should i n c l u d e at l e a s t the f o l l o w i n g d e t a i l s . Some p r o v i s i o n 
f o r accurate f i n e f o c u s i n g must be made. Focusing w i l l have to 
be b e t t e r than 0 . 2 5 m m . There must a l s o be a means of "squaring-
on" provided. The f i l m holders must f i t snugly and, of course, 
be completely l i g h t proof. 

Aluminium p l a t e i s a good l i g h t m a t e r i a l to b u i l d the 
camera body out o f , although i t i s f a i r l y expensive, but easy 
to cut and work. The camera must be provided w i t h a s u i t a b l e 
l e n s hood to prevent, or at l e a s t reduce, dewing and the e f f e c t 
of s t r a y l i g h t . The camera must be designed to a t t a c h f i r m l y 
to the mounting, and a small s i g h t i n g scope should a l s o be 
attached to the mounting w i t h i t s o p t i c a l a x i s p a r a l l e l w i t h 
t h a t of the camera. 



Having s o r t e d out the l e n s and completed the camera, we 
must now focus our a t t e n t i o n on the mounting. There are many 
elaborate designs about and they are a l l expensive i f p r o p e r l y 
made. For our purpose there are only two worth c o n s i d e r i n g . 
The f i r s t i s the common German e q u a t o r i a l and the other a 
modified German e q u a t o r i a l w i t h the p o l a r a x i s extended towards 
the pole by an amount s u f f i c i e n t to a l l o w the camera to pass 
under the p o l a r a x i s a f t e r c r o s s i n g the meridian. The modified 
German e q u a t o r i a l would a l s o a l l o w two cameras to be used, one 
at each end of the d e c l i n a t i o n a x i s , and thus e l i m i n a t e the need 
f o r counterweights. 

whichever design i s chosen i t should have a p o l a r a x i s 
diameter of at l e a s t 2 .5-3.Ocm w i t h high q u a l i t y bearings at 
each endc No e f f o r t should be spared to ensure a high q u a l i t y 
mounting. There i s no need f o r slow motion c o n t r o l s or s e t t i n g 
c i r c l e s , s i n c e the p r o v i s i o n of these would add unnecessary 
c o s t . From my experience you could expect to pay$200 to $ 3 0 0 
minimum i f an engineer b u i l d s t h i s mount f o r you. Unless you 
have machine shop f a c i l i t i e s and the necessary s k i l l , don't be 
tempted to do i t y o u r s e l f or you w i l l almost c e r t a i n l y be d i s ­
appointed w i t h the r e s u l t . My present mounting was constructed 
f o u r years ago f o r a cost of $ 2 0 0 and, w i t h counter weights 
weighing over 150 kilograms. I t i s of the common German 
e q u a t o r i a l type. 

Many y e a r s of f r u s t r a t i o n w i t h an i n f e r i o r d r i v e can be 
solved i n an i n s t a n t by purchasing a v e r y high q u a l i t y d r i v e 
b u i l t by a company t h a t s p e c i a l i z e s i n astronomical d r i v o 
systems, such as Edward Byers of Barstow, C a l i f o r n i a , U.S.A. 

The cost i s considerable but the b e n e f i t s h i g h , oome 
$250 w i l l buy a complete d r i v e s u i t a b l e f o r the astrograph 
o u t l i n e d . I^rom my experience w i t h s e v e r a l d r i v e s made from 
junk and two d r i v e s made by so c a l l e d p r e c i s i o n engineers I 
would not consider anything other than a Byers d r i v e or i t s 
e q u i v a l e n t . I t i s v e r y important t h a t the d r i v e be c a r e f u l l y 
matched to the mounting i f i t s f u l l b e n e f i t s are to be r e a l i s e d . 

To summarise at t h i s p o i n t , one could expect to spend 
about $ 5 0 0 to $600 to obtain a camera, mounting and d r i v e of 
s u f f i c i e n t l y high q u a l i t y . 

Having obtained the camera, mounting and d r i v e , and 
having set them up w i t h the p o l a r a x i s a l i g n e d to w i t h i n 
f i f t e e n minutes of arc of the c e l e s t i a l pole there comes the 
choice of s u i t a b l e f i l m . I w i l l not d w e l l on t h i s at a l l as 
there has been much s a i d , mainly by way of pure s p e c u l a t i o n , 
about the b e n e f i t s of v a r i o u s emulsions. I have used Kodak 
T r i - X w i t h reasonable success f o r seven y e a r s and would not 
change. Others have used other types of f i l m s and l i k e w i s e 
would not change. The main point i s to choose a f i l m and, 
a f t e r perhaps a l i t t l e experimenting, s t i c k to i t . T h i s i s 
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v e r y important i f c o n s i s t e n t r e s u l t s are to be obtained. 

The a c t u a l t a k i n g of the photographs i s an a r t l e a r n e d 
by p r a c t i c e and w i l l be found f a i r l y s t r a i g h t f o r w a r d . I t i s 
important t h a t a set r o u t i n e i s worked out c a r e f u l l y to avoid 
such t h i n g s as f o r g e t t i n g to t u r n the d r i v e on; t a k i n g a 
whole n i g h t ' s photographs w i t h no f i l m i n the h o l d e r s ; double 
exposing a n d many other s t u p i d e r r o r s . 

The n e g a t i v e s should be processed as soon as p o s s i b l e , 
even i f there i s only one to be done. I t may show a nova and 
i t i s too l a t e i f you w a i t a couple of weeks t i l l you have some 
more photographs to make the p r o c e s s i n g worth w h i l e . I d e a l l y 
n e g a t i v e s should be processed w i t h i n 24 hours of t a k i n g them 
a n d every e f f o r t should be made to ensure t h i s i s done. 

The p r o c e s s i n g of the f i l m s i s of great importance i f 
c o n s i s t e n t q u a l i t y i s t o be obtained. Whatever method i s used 
i t must be c a r r i e d out w i t h meticulous c a r e . P a r t i c u l a r 
a t t e n t i o n should be p a i d to f i x i n g and washing i f the n e g a t i v e s 
are to have l a s t i n g p r o p e r t i e s . F o r what i t i s worth, I have 
developed my T r i - X f i l m i n Kodak D.76 f o r 15 minutes at 20°G, 
and f i x e d them i n f r e s h Kodak U n i f i x f o r t e n minutes at the 
same temperature. C a r e f u l washing must always be c a r r i e d out. 

At t h i s point storage of processed n e g a t i v e s should be 
mentioned. A f t e r washing and d r y i n g they should be t r a n s f e r r e d 
to s u i t a b l e envelopes. These envelopes should have the f o l l o w ­
in g i n f o r m a t i o n p r i n t e d on them. A negative code number, camera 
type, f i l m t y p e , l e n g t h of exposure, time photograph was t a k e n , 
approximate co-ordinates of photograph centre and some d e t a i l s 
of development. The negative i t s e l f must be marked w i t h the 
same code number as i t s envelope, as they w i l l sooner or l a t e r 
become separated. The negative should then be f i l e d away i n 
some s u i t a b l e order f o r f u t u r e r e f e r e n c e . 

How having i n our possession c o n s i s t e n t l y high q u a l i t y 
photographs of s e l e c t e d f i e l d s , we are confronted w i t h the 
formidable and important t a s k of e x t r a c t i n g u s e f u l data from 
these photographs. Unless t h i s problem i s s u c c e s s f u l l y solved 
there seems to be l i t t l e point i n i n v e s t i n g a l a r g e amount of 
money and e f f o r t i n t a k i n g these photographs. 

The problem i s a t t a c k e d i n one of two p o s s i b l e ways. 
F i r s t l y , get someone e l s e to e x t r a c t the data, or secondly, 
do i t y o u r s e l f . Both ways have t h e i r problems. we s h a l l 
consider f i r s t l y the s i t u a t i o n when i t i s decided to have 
someone e l s e e x t r a c t the data. Most importantly you must 
s a t i s f y y o u r s e l f from the outset t h a t the person, to whom 
the n e g a t i v e s are sent, has the necessary equipment and must 
be w i l l i n g and able to do the job. Having spent much time, 
e f f o r t and money to get the photographs you must be sure t h a t 
they w i l l be examined c a r e f u l l y and q u i c k l y . The n e g a t i v e s 



should be examined w i t h i n twenty-four hours, or at the most 
f o r t y - e i g h t hours of being taken, as t h e i r value r a p i d l y 
d iminishes as the time between t a k i n g and examining lengthens. 

Obviously there are s e r i o u s l i m i t a t i o n s on the number 
of people who have the n e c e s s a r y equipment to do t h i s job, and 
t h e i r w i l l i n g n e s s to do i t . To the best of my knowledge there 
are only two, or p o s s i b l y t h r e e , people i n New Zealand who have 
the f a c i l i t i e s . Because of these problems one must work towards 
being completely s e l f contained, or b e t t e r , completely s e l f 
contained w i t h i n a small group of no more than f o u r or f i v e . 

We w i l l now consider methods of examining these photo­
graphs, ^any methods have been t r i e d , most w i t h v e r y l i m i t e d 
success. With the number of images t h a t w i l l appear on the 
n e g a t i v e s , superimposing two n e g a t i v e s one on top of the other, 
and s l i g h t l y o f f - s e t t i n g , i s not v e r y convenient or s a t i s f a c t o r y . 
From my experience many i n t e r e s t i n g o b j e c t s are l i k e l y to be 
missed. T h i s method i s a l s o f a r too time consuming, and, f o r 
t h i s reason, i f nothing e l s e , a v e r y l i m i t e d coverage could be 
obtained w i t h any degree of completeness. 

For s e v e r a l y e a r s I used a method of d i r e c t examination 
of p o s i t i v e p r i n t s . One f i r s t examined a small s e c t i o n of the 
p r i n t , memorised i t , and then t r a n s f e r r e d to the corresoonding 
area of the other p r i n t l o o k i n g f o r any change. I would l i k e 
to point out t h a t , at t h i s stage I WRS photographing only on 

format w i t h v e r y l i m i t e d f i e l d a r eas (about Q,jj of the 
1 0 x 1 2 . 5 c m f i l m now used. On changing to the new s i z e i t was 
immediately obvious t h a t t h i s method was not good enough. I t 
was f a r too t i r i n g and many o b j e c t s were being missed. A 1 0 x 
1 2 . 5 cm negative was t a k i n g up to t e n hours to examine. 

A l i m i t e d number of people are able to use a s t e r e o -
comparator, notably Ron Welch. without doubt a b l i n k -
comparator i s by f a r the most r e l i a b l e and l e a s t troublesome 
machine to use. As most readers w i l l have a f a i r i d ea of 
how t h i s works I w i l l not go i n t o d e t a i l s of i t s c o n s t r u c t i o n , 
but w i l l o u t l i n e the c o s t s of m a t e r i a l s and time needed to make 
one of these machines. 

The machine i s b u i l t out of aluminium p l a t e and, at 
current p r i c e s , $ 1 0 0 would cover the amount needed. I t has 
been suggested t h a t c a s t i n g s could be used. I v e r y much doubt, 
a f t e r having checked on c o s t s , i f any s a v in g s could be made by 
u s i n g t h i s method of c o n s t r u c t i o n , as c a s t i n g s have to be made 
i n f a i r l y l a r g e numbers to be cheap per u n i t , 

.Each c a r r i a g e of the comparator runs on b a l l b e a r i n g s , 
s i x t e e n i n a l l , c o s t i n g perhaps $ 2 5 . About two metres of 
s t a i n l e s s ground rod w i l l be needed to support these b a l l 
bearings and t h i s w i l l cost about $ 1 0 . Assorted b r a s s rod, 



1 9 threaded rods and f i n e a d j u s t e r s w i l l add at l e a s t another $ 2 0 . 
Optics can be r e a d i l y obtained c o s t i n g i n t o t a l about $ 5 0 . I f 
the b l i n k i n g i s to be done e l e c t r o n i c a l l y then perhaps another 
$ 2 0 should be allowed f o r p a r t s . I f i t i s done mec h a n i c a l l y , 
then an e l e c t r i c motor w i l l be needed and some s o r t of gearing 
f o r the s h u t t e r . An e l e c t r i c windscreen wiper motor comes 
complete w i t h i t s own gearing and i t s output speed i s j u s t 
what i s needed, about 1 HPS. 

As you can see one would have to a l l o w at l e a s t $ 2 0 0 f o r 
p a r t s , but t h i s i s f a r from your t o t a l c o s t . The f i r s t b l i n k 
comparator I b u i l t took about f i f t y hours t o design and 130 
hours to b u i l d . The second one, although modified and w i t h 
some improvements, r e q u i r e d about the same time. A p r e c i s i o n 
engineer could w e l l save time i n some processes but not much, 
as each component s t i l l has to be made. At c u r r e n t r a t e s one 
hundred hours of engineer*s time would cost $ 8 0 0 . The machine 
would t h e r e f o r e cost i n excess of one thousand d o l l a r s i f b u i l t 
t h i s way. 

I t i s up to the i n d i v i d u a l concerned to decide how much 
he i s prepared to spend on h i s hobby. I n terms of s a v i n g i n 
both time and e f f o r t I t h i n k a blink-comparator i s a worthwhile 
investment f o r anyone wishing to examine h i s own n e g a t i v e s . 

The s k i l l r e q u i r e d to use a blink-comparator i s q u i c k l y 
l e a r n t . Three or f o u r hours p r a c t i c e w i l l e l i m i n a t e most of 
the common p i t f a l l s . A f t e r some f u r t h e r p r a c t i c e a 1 0 x 1 2 . 5 c m 
negative or p l a t e can be examined f o r novae i n f i f t e e n to twenty 
minutes, and more c a r e f u l l y examined f o r v a r i a b l e s i n perhaps 
t h i r t y to f o r t y - f i v e minutes. I f something of i n t e r e s t i s found 
then many hours of checking may be needed. 

The importance of c o n s i s t e n t l y high q u a l i t y n e g a t i v e s i s 
immediately obvious when using a blink-comparator, as great 
d i f f i c u l t y i s experienced i n comparing neg a t i v e s of d i f f e r i n g 
l i m i t i n g magnitude and image q u a l i t y . Having now, by a com­
b i n a t i o n of good l u c k and good management, found something of 
i n t e r e s t , what i s the next step? F i r s t l y one must confirm 
t h a t the suspected object i s the image of a s t a r , and not j u s t 
an emulsion f a u l t or dust p a r t i c l e of some s o r t . T h i s i s 
e a s i e r s a i d than done J There i s one way of being f a i r l y s u re, 
i f not completely sure, and t h a t i s having f o r comparison 
another photograph of the area taken at the same, or n e a r l y 
the same, time. I f the image i s on both n e g a t i v e s then i t 
can be considered r e a l and worthy of f u r t h e r i n v e s t i g a t i o n . 

Unless one i s i n the h a b i t of t a k i n g the f i e l d t w i c e 
each n i g h t , mr u s i n g two cameras at once, g e n e r a l l y a confirm­
a t i o n negative w i l l not be a v a i l a b l e f o r checking. The use of 
two cameras exposing on the same f i e l d a t the same time has 
obvious advantages i n time s a v i n g , but, of course, the added 



cost of another camera. I n the event of no c o n f i r m a t i o n 
negative being a v a i l a b l e then one must decide on the next step 
to confirm the r e a l i t y of the image- Check the shape of the 
s t a r images nearby and compare. An odd shaped image i s always 
suspect u n l e s s i t appears comet-like. The b r i g h t e r and rounder 
the image i s the more l i k e l y i t i s to be genuine, p r o v i d i n g 
a l l the nearby images are round too. 

Having decided t h a t the image i s r e a l then one must 
obtain i t s co-ordinates and magnitude as a c c u r a t e l y as p o s s i b l e . 
For the co-ordinates I use Becvar's A t l a s e s and f i n d them qu i t e 
s a t i s f a c t o r y f o r the i n i t i a l p o s i t i o n . As f o r magnitude, t h a t 
i s more d i f f i c u l t , but w i t h experience an estimate w i t h i n 0.3 
magnitude can be obtained. Once the p o s i t i o n and magnitude 
are known then a check w i t h the General Catalogue of V a r i a b l e 
S t a r s , and i t s supplements, w i l l o f t e n shew i t to be a known 
v a r i a b l e . I f i t does not then the co-ordinates should be 
checked i n f u r t h e r p u b l i c a t i o n s . I f the image i s as b r i g h t as 
magnitude e i g h t and not l i s t e d i n tho G.O.V.S. then there i s a 
f a i r l y ;;ood chance t h a t you have found a nova. 

,a the e a r l i e s t p o s s i b l e opportunity another photograph 
of the area should be obtained to see i f the image appears on 
i t . I f i t does then i t s p o s i t i o n and magnitude should be 
checked again f o r v a r i a t i o n , and the i n f o r m a t i o n -massed to 
the 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. 

Bii CRUCiS 
Frank h. Bateson. 

OLAMI^IHY: - V i s u a l estimates of the extremely red v a r i a b l e , 
3H Cru, are compared with p h o t o e l e c t r i c V magnitudes to deterni nc-
systematic d e v i a t i o n s f o r i n d i v i d u a l o bservers. I t i s found t h a t , 
e s p e c i a l l y f o r the l e s s e r experienced o b s e r v e r s , v i s u a l e s timates 
are too f a i n t , A c o r r e c t e d l i g h t curve i s reproduced and conn^red 
to the uncorrected curve. Observed dates f o r maxima and minima 
are l i s t e d . From the c o r r e c t e d curve a period of +21 days i s 
determined, w i t h the i'Jpoch of Primary Minimum u . J . ^,4^ 0 , 8 5 8 . 

IftTAUUUCTIGN: - The v a r i a b i l i t y of Btf Cru war, discovered by 
R.G7 welch (Bateson 1 9 7 0 ) . From observations over a l i m i t e d 
i n t e r v a l Bateson (1970,) t e n t a t i v e l y placed the period at 217 
aaysc 

Subsequently i t was shown t h a t Bii Cru resembled 
it Cen and R Nor ( w a l k e r et a l 1 9 7 2J, i n having double maxima 
and minima w i t h a p e r i o d of 420.25 days. 
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VISUAL^ ESTIMATES:- The p u b l i c a t i o n (Walker et a l 1 9 7 2 ) of an 
e x t e n s i v e s e r i e s of p h o t o e l e c t r i c observations enabled v i s u a l 
e stimates to be compared w i t h the V magnitudes during the 
i n t e r v a l J.D. 2,4-4-0,590 to 2 , 4 4 1 , 5 5 7 . When the ten day means 
from the v i s u a l estimates were p l o t t e d i t was found t h a t the 
r e s u l t a n t l i g h t curve followed the form of the V curve c l o s e l y , 
but was c o n s i s e n t l y f a i n t e r than the V c u r v e . The d i f f e r e n c e 
depended on which observer was dominant i n each mean. 

I n d i v i d u a l e s timates were then t a b u l a t e d f o r each observer 
and compared w i t h the magnitude from the V curve at the same 
phase. The d i f f e r e n c e s found are given i n Table 1 f o r each 
observer. The f i r s t two columns give r e s p e c t i v e l y the name of 
the observer and h i s a b b r e v i a t i o n . The t h i r d column g i v e s the 
number of e s t i m a t e s , w h i l s t the f o u r t h column g i v e s the average 
d i f f e r e n c e between the o b s e r v e r 1 s v i s u a l estimates and the V 
magnitudes w i t h the s i g n + i n d i c a t i n g t h a t the v i s u a l e s timates 
were f a i n t e r than the corresponding V magnitudes. The f i n a l 
column provides an idea of the s c a t t e r i n the estimates from 
each observer. 

I t i s unfortunate t h a t the v i s u a l e s t i m a t e s are not 
numerous, and t h a t , i n g e n e r a l , the o b s e r v a t i o n s w i t h i n the 
i n t e r v a l considered are dominated by records from the l e s s 
experienced o b s e r v e r s . 

1VBLE 1 

AVERAGE DIFFERENCE V MAGNITUDES AND VISUAL ESTIMATES. 
O B S E R V E R A B B R E V I A T I O N NO. AVG.DI: 

Mag. 
G R U N D I L L , J.G. Gl 9 + 0 . 0 7 
TAYLOR, N.W. Ty 35 + 0.16 

HUNTER, K. Hn 6 + 0 . 1 7 
MARINO, B . F . MA 15 + 0 . 55 

HULL, 0 . H I 5 + 0 . 4 4 
J O N E S , M.V. J n 16 + 0 . 4 7 

M I T O H E L L , A.B. MB 19 + 0 . 6 7 
WELCH, R.G. Wc 9 + 0 . 6 8 
Mi^DE, R.H. Mp 2 + 0 . 7 0 
GRGMPTON, A. Gm 19 + 0 . 7 1 
PATERSON, (Mrs) D. Ps 6 + 0 . 7 5 
STRANSON, I . Sr 4 7 + 0 . 7 6 

EXTREME RANGE. 
iVLiG • 

2. -0.2 to +0.2 
3. -0.3 to +0.6 
;o + 0.3 

( " 2 £0.0 to +0.7 
+ 0.0 to + 0.8 
TOlass 1 . +0 .4 to +0.5 
( " 2. +0 . 1 to +0.8 
+0.3 to + 1 . 1 
+0.3 to + 1 . 0 
+0.6 to + 0.8 
+0.2 to +1.2 
+0.2 to +1.0 
+0 .4 to +1.2 

Whilst the sample i s l i m i t e d , both i n numbers f o r each 
observer and i n the number of observers concerned, i t i s 
apparent t h a t estimates from G l . , Ty. and Hn. a l l f a l l w i t h i n 
the l i m i t s normal f o r the best v i s u a l o bservers. I t i s a l s o 
obvious t h a t Ty c o r r e c t l y c l a s s i f i e s h i s observations i n 



accordance w i t h the seeing c o n d i t i o n s . Another experienced 
observer, J n , a l s o c o r r e c t l y i n t e r p r e t s seeing c o n d i t i o n s , but 
h i s c l a s s 1 e s t i m a t e s are c o n s i s t e n t l y too f a i n t by 0 . 4 5 mag­
ni t u d e s . 

AS one would expect the i n t e r n a l c o n s i s t e n c e of the 
l e s s e r experienced observers i s poor w i t h a wide s c a t t e r i n 
t h e i r e s t i m a t e s . There i s a tendency f o r t h e i r l a r g e s t d i f f e r ­
ences to occur when sky c o n d i t i o n s are poor. However the 
sample i s too s m a l l to t r a c e any tendency towards the e r r o r s 
being dependent on the b r i g h t n e s s of the v a r i a b l e . 

Since the records are dominated by records from the 
l e s s experienced observers i t makes i t d i f f i c u l t to apply 
c o r r e c t i o n s because of the s c a t t e r . The best t h a t can be 
done i s to c o r r e c t each estimate by the observers average 
d i f f e r e n c e and then to form new t e n day means. 

•Figure 1 shows two c u r v e s , of which the lower i s d e r i v e d 
from uncorrected observations and the upper from the c o r r e c t e d 
t e n day means. For the l a s t 2 1 0 days of the curves no photo­
e l e c t r i c observations have been published but the same average 
c o r r e c t i o n s have been app l i e d to the i n d i v i d u a l e s t i m a t e s . 

Table 2 g i v e s the dates f o r maxima and minima d e r i v e d 
from the c o r r e c t e d curve. T h i s i s i n the u s u a l form w i t h two 
i n t e r v a l s given f o r each maximum or minimum. The f i r s t of 
these i s the i n t e r v a l between s u c c e s s i v e maxima, or minima. 
The second the i n t e r v a l between s u c c e s s i v e maxima or minima of 
the same type. 

T A B L E 2 . 

OBSERVED MAATMA AND MINIMA. 
MAXIMA. MINIMA 

T Y P E . J . D . MAG I N T I N T T Y P E J . D . MAG I N T . I N T 
v d d v. d d 

Max.11 2 , 4 4 0 , 6 8 3 7 . 1 Min 1 1 2 , 4 4 0 , 6 1 8 8 . 2 
I 9 7 2 7 - 4 2 8 9 . . . 1 8 5 8 9-6 2 4 0 ... 
I I 2 , 4 4 1 , 0 9 9 7 - 1 1 2 7 4 1 6 1 1 2 , 4 4 1 , 0 3 0 7 . 9 1 7 2 4 1 2 
I 3 9 8 7.6 2 9 9 4-26 1 274- 9-4- 2 4 4 4 1 6 
I I 5 2 5 7.4- 1 2 7 4-26 1 1 4 5 7 8 . 3 1 8 5 4-27 

The i n t e r v a l covered by 
too short to d e r i v e r e l i a b l e eL 
The f o l l o w i n g appear to f i t the 

EPOCH (Minimum 1 ) 2 , 4 4 0 , 8 5 8 
Minimum 1 to Maximum 1 
Maximum 1 to Minimum 1 1 
Minimum 1 1 to Maximum 1 1 
Maximum 1 1 to Minimum 1 

he observations i s s h o r t ; much 
ments f o r a s t a r of t h i s c l a s s , 
o b s e r vations b e s t : -

d 
+ 4 2 1 . 0 

1 1 9 
5 8 . 5 
6 8 . 5 

1 7 5 



2 3 
On the foregoing b a s i s the observations give the 

0-0 r e s i d u a l s as shown i n Table 3 . 

T A B L E 3 . 

0-G R E S I D U A L S . 

T Y P E . OBSERVED J . D . 0-G 
d 

Min. 1 1 2 , 4 4 0 , 6 1 8 + 3.5 
Max. 1 1 6 8 3 ± 0.0 
Min. 1 8 5 8 + 0.0 
Max. 1 9 7 2 - 5.0 
Min. 1 1 2 , 4 4 1 , 0 3 0 - 5.5 
Max. 1 1 0 9 9 - 5.0 
Min. 1 274- - 5.0 
Max. 1 3 9 8 + 0.0 
Min. 1 1 4 5 7 - 0.5 
Max. 1 1 525 + 0.0 

Walker placed the Epoch of Minimum 1 at 2 , 4 4 0 , 8 2 7 and 
the period as 4 2 0 . 2 5 days,(Walker e t a l 1 9 7 2 ) . He showed t h a t 
photographic observations supplied by Sonneberg Observatory 
i n d i c a t e d a maximum at about 2 , 4 2 8 , 9 1 0 and a t 2 , 4 3 4 , 3 5 0 . Both 
these dates r e f e r to Maximum 1 1 and give a period of 4 1 9 days, 
but s u b j e c t to some u n c e r t a i n t y s i n c e the f i r s t date i s somewhat 
u n c e r t a i n . 

My epoch of 2 , 4 4 0 , 8 5 8 i s 5 1 days l a t e r than Walker's and 
i s based on c o r r e c t e d v i s u a l observations i n a gap of 5 8 days 
during which there were no p h o t o e l e c t r i c o b s e r v a t i o n s . The 
curve from the p h o t o e l e c t r i c r e s u l t s can a l s o be drawn to 
support my Epoch, when the ^.poch and p e r i o d found i n the present 
paper are extended backwards the 0-G r e s i d u a l s f o r the two 
dates from oonneberg observations are r e s p e c t i v e l y +15 and - 1 5 
days. 

Landolt ( 1 9 7 4 ) suggests a p o s s i b l y improved p e r i o d of 
4 1 9 . 2 7 days but concludes t h a t h i s new data are too few to be 
c o n c l u s i v e • 

D i f f e r e n c e s of a few days i n the p e r i o d found by d i f f e r e n t 
i n v e s t i g a t o r s are to be expected, e s p e c i a l l y when the s t a r has 
only been observed over a short i n t e r v a l . They are due to the 
d i f f e r e n c e i n personal i n t e r p r e t a t i o n by the i n v e s t i g a t o r s . 
CONCLUSIONS:- 3H Cru i s an extremely red s t a r as shown by the 
p h o t o e l e c t r i c r e s u l t s . T h i s makes i t a v e r y d i f f i c u l t s t a r 
f o r o b servation by v i s u a l o b s e r v e r s , e s p e c i a l l y those t h a t l a c k 
e x t e n s i v e o b s e r v a t i o n a l experience. Means d e r i v e d from v i s u a l 
o bservations reproduce the form of the l i g h t curve but at 
magnitudes s e v e r a l t e n t h s f a i n t e r than t h a t i n d i c a t e d by V 
magnitudes. 
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I t i s e s s e n t i a l t h a t i n observing such s t a r s i n s t r u c t i o n s 

to v i s u a l observers (Bateson 1975) are c a r e f u l l y adhered to at 
a l l times. I t i s d e s i r a b l e t h a t i n u s i n g v i s u a l r e s u l t s these 
be c o r r e c t e d f o r s y s t e m a t i c d e v i a t i o n s whenever p o s s i b l e . 

^ sequence and c h a r t f o r BH Cru (Bateson 1970) i s being 
reproduced i n a forthcoming s e r i e s of "Charts f o r Southern 
V a r i a b l e s — S e r i e s 3". Experienced observers are requested to 
pay c l o s e a t t e n t i o n to t h i s i n t e r e s t i n g v a r i a b l e s i n c e r e s u l t s 
over s e v e r a l y e a r s are necessary to a s c e r t a i n i t s true elements. 
11 can, however, be Joneluded t h a t i t has double maxima and 
minima a-?, a l k e r pointed out, and t h a t the period i s around 
421 days c 

Bateson, '. 19 7C. >irc• 1^ 1 , V.S.S., R. A . G ^. 
Bateson, ••".IA, 1975 "The o b s e r v a t i o n of V a r i a b l e 

Stars'' ( r e v i s e d ed. pub. by 
r • . Bateson) • 

Landolt, .-..'>':* 19?4 I . !i.V. i . 
./alker, ;.S. ) . , Marino, B.P. ; .*elch, A. G. 

19 7̂ - ro . 1138, v j . , :̂. /• • -j ...j. .J • 



F I G U R E I 

121155 BH Cru. VISUAL LIGHT CURVES. 
In Each s e c t i o n of Figure 1, top curve i s 
corr e c t e d ; bottom curve uncorrected. 
Note that corrected curve f a l l s below 
uncorrected curve between J.D. 2,441,420-470 



2 6 
LIGHT CURVES 

Frank M. Bateson 

SUMMARY: L i g h t curves are reproduced Tor T & V Aps; R, T , RT, 
RV and RX Cen; W Hya; R & Y Lup; R & T Nor; RR, RS 
and RZ Sco. A l i s t of observed maxima and minima i s 
given , together w i t h the elements used and remarks on 
these v a r i a b l e s . 

c 

The l i g h t curves which appear on the f o l l o w i n g pages 
continue observations published i n past C i r c u l a r s of the Section, 
The i n t e r v a l s f o r the i n d i v i d u a l s t a r s d i f f e r from one another 
and are summarised i n the l i s t of Contents on the i n s i d e of the 
f r o n t cover. 

Ten day means are p l o t t e d except f o r T c e n , f o r which 
f i v e day means have been used. When there i s only a s i n g l e 
o b servation w i t h i n any f i v e or t e n day i n t e r v a l i t i s p l o t t e d 
as a "X". Top and bottom border marks appear at f i f t y day 
i n t e r v a l s . A l l curves have been t r a c e d from the o r i g i n a l p l o t s , 
w i t h some s l i g h t l o s s of accuracy i n p r i n t i n g and r e d u c t i o n . 

Table 1 l i s t s the dates d e r i v e d f o r observed maxima 
and minima. For both of these the r e s p e c t i v e columns give the 
observed J.D., the v i s u a l magnitude; the i n t e r v a l between 
suc c e s s i v e maxima ( o r minima;; the weight assigned to the date 
determined on the u s u a l s c a l e of 1 (poor) to 5 ( e x c e l l e n t ) , and 
the G-C r e s i d u a l s d e r i v e d from the elements included i n Table 2. 
For R Cen and R Nor the i n t e r v a l s shown are those between 
s u c c e s s i v e maxima or minima of the same type. 

Table 2 g i v e s the elements adopted and other remarks, 
where necessary, f o r each s t a r . Observers w i l l r e a d i l y see 
which s t a r s r e q u i r e more a t t e n t i o n . They w i l l a l s o be able to 
compare t h e i r own records w i t h the adopted means. 

TABLE 1. 
OBSERVED MAXIMA AND MINIMA. 

STAR MAG v INT dWt J.D. MAG ? INT^.vT 0-C 

133155 RV Cen 2459,616 7.5 4-59 5 - 2 2439 , 8 3 3 10 . 8 4 7 4 4 +19 
2440,051 7 . 8 455 5 - 1 3 2440,284 10.7 4-51 4 +23 

508V 7 . 6 ? 4 5 7 1 - 2 728 10 . 6 4 4 4 3 +21 
959 7 . 8?451 1 + 2 2441 , 1 8 3 10 . 6 4 5 5 1 +30 

2441,416? 8 . 2 4 5 7 1 +13 
1 3 3 6 3 3 T Cen 2440 , 8 7 6 6 . 4 88 1 - 7 2440 , 9 2 0 8 . 2 93 1 -11 

978 6 . 4 1 0 2 3 + 4 2441,018 7-7 98 5 - 4 
2441 , 0 6 5 6 . 1 87 5 + 1 109 7 - 8 9 1 5 - 3 

159 6 . 0 9 4 5 + 4 197 7.9 8 8 3 - 6 
2 5 2 ? 6 . 2 ? 9 3 1 + 6 2 9 8 ? 8 . 2 1 0 1 1 + 4 
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2 8 TABLE 1 ( c o n t ) 

152849 R Nor 2 , 4 3 9 , 6 8 9 9-4 510 
854 7.6 532 

2440,186 9.6 4 9 7 
376 7.6 522 
706 8.0 520 
861 7-2 4 8 5 

2,441,194 8 . 5 488 
153654 T Nor 2 , 4 3 9,758 7-8 227 

9 9 3 7 . 3 2 3 5 
2,440,242 7.2 249 

488 7-5 246 
740 8.7 2 5 2 
976 7 . 2 236 

5 + 1 ( 1 ) 
3 + 2 ( 1 1 ) 
2 - 1 5 ( 1 ) 
4 + 1 1 ( 1 1 ) 
4 - 7 ( D 

-16 ( 1 1 ) 
- 3 1 ( 1 ) 
- 2 
- 1 0 

4 - 3 
4 £ 0 
5 + 9 
3 + 3 

1547j>6 R Lup 2,439 
2,440 

2 441 
1 5 5 8 2 2 RZ Sco 2^440 

2,441 
164844 R3 Sco 2,440 

2,441 

2,442 
1650^0aRR Sco 2,440 

2,441 

2,442 

,660 9.7 238 5 
9 0 6 9.9 246 3 

, 1 3 1 1 0 . 0 225 3 
375 9 . 9 244 3 
615 10.0 240 1 
841 1 0 . 1 226 1 
,063 10.0 222 1 
,310 8.9 .. 1 
465 8.4 155 1 
784 9.4(319)3 

, 0 9 0 8 . 5 ( 3 0 6 ) 1 
,868 7.4 305 3 
, 1 9 0 6.9 322 4 

501 6.9 311 5 
815 6.9 314 5 
,126 6.9 3 1 1 4 
,640 6.4 288 3 
933 6.2 293 1 
,205 6.5 272 4 
477 6.3 272 5 
764 6.4 287 4 
,034 6.4 2 7 0 3 

310? 6.2 276 3 

+ 0 
+10 
- 1 
+ 8 
+12 
+ 2 
- 1 2 

- 5 
+ 3 
+ 0 
+ 0 
- 3 
+ 2 
+15 
+ 8 
+ 0 
+ 7 
- 2 
- 6 

2 , 4 3 9 , 5 6 5 
767 

2,440 ,078 
250 
5 9 1 
777 

2,441,083 
2 , 4 3 9 , 6 6 3 

898 
2,440,161 

387 
648 
879 

2,441,140 
2 , 4 3 9 , 7 8 6 
2,440 ,010 

249 
4 8 7 
720 
9 6 4 

2,441 , 192 
2,440,413 

725 
2,441 , 1 7 8 

13.6 509 5 
11.1 511 4 
1 3 . 2 513 5 
1 0 . 0 4 8 3 1 
1 3 . 5 513 3 

9 . 0 527 3 
1 3 . 5 4 9 2 2 
1 3 . 2 2 3 7 5 
1 2 . 8 235 4 
1 3 . 0 263 4 
13 . 0 226 5 
13 . 3 261 3 
13.6 2 3 1 3 
13 . 4 261 3 
14 . 0 232 3 
14 . 0 224 4 
14.3 239 1 
14 . 0 238 1 
14 . 0 235 1 
14 . 4 244 1 
14.1 228 1 
11.2 ... 1 
1 2 . 4 ( 3 1 2 ) 1 
1 2 . 8 ( 4 5 5 ) 1 

+ 0 ( 1 ) 
+ 3 ( H ) 
+ 0 ( 1 ) 
-24(11) 
+ K l ) 
- 1 0 ( 1 1 ) 
- 1 9 ( D 
- 2 
- 9 
411 
- 6 
+12 
+ 1 
+19 
+ 9 
- 3 
+ 0 
+ 2 
+ 0 
+ 8 
+ 0 

2,441 , 0 5 4 12.0 312 3 - 4 
365 1 2 . 0 309 3 - 9 
683 1 2 . 0 320 4 - 3 

2,442,008 12.0 325 4 + 8 
2,440,792 11.8 269 5 - 2 
2,441,085 12.1 293 4 +11 

3 5 0?H.8?265 1 - 3 
639 11.8 289 2 + 6 
914 11.4 275 5 + 1 

2,442,194 11.6 280 5 + 2 

T i LBLE 2. 

REMARKS. 

1331^2 HV Cen Epoch (Maximum) 2,437,387 +446^2; M-m 249^87. 
Requires more a t t e n t i o n . Observations must be made 
inaccordance w i t h the I n s t r u c t i o n a l Manual as i t s 
redness makes RV Cen a d i f f i c u l t s t a r to observe. 
A number of observations have been r e j e c t e d because 
they had l a r g a d e v i a t i o n s and were obviously d i s ­
cordant . 
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TABLE 2 ( c o n t ) . 

1 3 3 6 ^ T Gen. Epoch (Maximum) 2,434,813 +90^60. M-m 42^582. 
The observations give a p e r i o d of 90^57from maxima; 
9 0^61 from minima. Gaps i n the observations are due 
to l a c k of records i n October-December. Morning 
observations are r e q u i r e d , when p o s s i b l e , i n these 
months; otherwise the s t a r i s w e l l observed, 

1342^6 RT Cen. Epoch (Maximum) 2,439,336 +256^36. M-m 103^2. 
P e r i o d from Max. 256^28; from Min. 256^44. Using 
the elements i n the G.C.V.S. the 0-C r e s i d u a l s 
f o r maxima average -62 days. RT Cen r e q u i r e s 
more a t t e n t i o n . 

134322 W Hya. Epoch (Maximum) 2 , 4 3 9,563 +398^0. M-m 1 9 9 d . 
P o o r l y observed and r e s u l t s discordant at times. 
Deserves much more a t t e n t i o n as both the period 
and form of curve v a r y s t r o n g l y . 

134536 RX Cen. Epoch (Maximum) 2 , 4 3 7 , 5 1 2 + 3 2 7 ^ 7 4 . M-m 121^26. 
I n d i v i d u a l estimates p l o t t e d ; r e q u i r e s more a t t e n t i o n . 
Minima not observed being below t h r e s h o l d of the 
instruments used, but dates i n f e r r e d from shape of 
curve. Observations g i v e , from maxima, a period of 
329^36 but G.C.V.S. elements used. 

134622 I 1 Aps„ Epoch (Maximum) 2 , 4 3 7 , 7 1 0 *261 ? 1 1 . M-m 112^28. 
Observations now presented give periods of 259.4 
from maxima; 260^6 from minima. Dates f o r minima 
are dependent on shape of curve as minima not 
observed. 

155870 2 A p s . Observations are not reproduced here a s they w i l l 
form a separate paper. P r e l i m i n a r y r e s u l t s g i v e : -
Epoch (Maximum) 2,440 , 7 8 8 . 5 + 19 - 1 (Mag. 1 0 . 7 - 1 1 . 0 ) 

(Minimum) 2,440 , 7 9 8 . 0 + 18^1 (/?ag. 12 . 0-12 . 7 ) 
The s t a r i s c e r t a i n l y not of long p e r i o d as c l a s s i f i e d 
i n G.C/V.S. as our ob s e r v a t i o n s from 2 , 4 3 4,840 ( 1 9 5 4 
A p r i l 7 ) i n d i c a t e a p e r i o d of about 19 days has 
p e r s i s t e d throughout the past two decades. These 
r e s u l t s appear to confirm Swope's (KB 883, 1 9 3 1 ) 
suggestion of such a p e r i o d . The curve i s o f t e n 
Cepheid-like but the r a p i d i t y of the v a r i a t i o n s a t 
some minima suggest e c l i p s e s , A complete i n v e s t i g a t i o n 
i s being c a r r i e d out. 

140939 R ^en. Epoch ( P r i m a r y Minimum 1 ) 2 , 4 3 7 , 6 2 5 + 541^0. 
ftsing the same Epoch and a period of 548 . 0 days as given i n G.C.V.S. the 0-C r e s i d u a l s average 
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-60 days f o r the l a s t few primary minima observed 
by the S e c t i o n , T h i s compares w i t h 0-C r e s i d u a l s 
of -14.2 days f o r p e r i o d of 541.0 days. I t i s 
p o s s i b l e t h a t the p e r i o d has decreased i n recent 
y e a r s . 

Minimum 1 ( P r i m a r y ) t o Maximum 1 . 1 2 3 ^ 5 
Maximum 1 to Minimum 11 119 
Minimum 11 t o Maximum 11 7 9 . 3 
Maximum 11 to Minimum 1 218 

R Cen i s an example of a s t a r t h a t i s being w e l l 
observed. A p o r t i o n of the l i g h t curve from obser­
v a t i o n s a l r e a d y p u b l i s h e d was reproduced i n e r r o r . 

1452^4 Y Lup. Epoch (Maximum) 2,457,960 + 395-2. M-m 146^2 
The minima recorded have a v e r y low weight and have 
been i n f e r r e d from the shape of the curve. 

145471 V Aps. V a r i a t i o n s are slow and i r r e g u l a r , despite some 
i n d i c a t i o n of a s m a l l , r e g u l a r v a r i a t i o n at times. 

152843 R Nor. Epoch ( P r i m a r y Maximum 11) 2,438,315 + 512^4. 
Maximum 1 1 (X Jrimary) to Minimum 1 = 44;a of period 
Minimum 1 to Maximum 1 24^ 
Maximum 1 to Minimum 1 1 1 3 
Minimum 11 to Maximum 11 18.8% 
GOVS g i v e s Epoch of Primary Maximum 1 1 as 2 , 4 3 4,314 
+ 4 9 0.24 days which does not appear to f i t obser­
v a t i o n s , g i v i n g average 0-C r e s i d u a l s of + 1 3 0 days, 
w i t h an i n c r e a s i n g d i f f e r e n c e between each s u c c e s s i v e 
observed and c a l c u l a t e d primary maximum. 

1 5 3 6 3 4 T Nor. Epoch (Maximum) 2,440,488 + 242^7; M-m 9 5 ^ 1 . 

1 5 4 7 3 6 R Lup. Epoch (Maximum) 2 , 4 3 9,660 + 2 3 5 ^ 7 9 ; M-m 118^60. 
1 5 5 8 ^ 3 ^ 8 c o . The observations are fragmentary and almost a l l by 

one observer. Average p e r i o d from observed maxima 
and minima i s 154 . 9 days. The data i s i n s u f f i c i e n t 
to provide reasonable p r e d i c t i o n s of f u t u r e maxima 
and minima, e s p e c i a l l y as both amplitude and period 
v a r y / No 0-C r e s i d u a l s determined as f i t w i t h 
Epoch and pe r i o d i n GOVS poor. 

164844 RS Sco. Epoch (maximum) 2 , 4 4 1 , 5 0 1 + 3 1 3 ? 9 ; iVi-m 1 2 9 ^ 2 . 

1 6 5 0 3 0 a R R Sco. Epoch (maximum) 2,441 , 4 7 7 + 2 7 9 ^ 7 1 ; M-m 1 2 3 ^ 7 

N.B. I n the above Table the i n t e r v a l (M-m) r e f e r s to the time 
of b r i g h t n e s s i n c r e a s i n g . 
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oOIVLS PREDICTIONS POP 1 9 7 5 . 

Prank M. Bateson. 

P r e d i c t i o n s of maxima and minima f o r a number of Mira 
v a r i a b l e s are given below. Observers are reminded t h a t such 
p r e d i c t i o n s are s u b j e c t to some u n c e r t a i n t y because t h i s c l a s s 
of v a r i a b l e s t a r s have mean p e r i o d s , from which a p a r t i c u l a r 
s t a r d e v i a t e s from one c y c l e to the n e x t . 

An i n s p e c t i o n of the l i g h t curves reproduced i n t h i s , and 
the p r e v i o u s , p u b l i c a t i o n w i l l a l s o show t h a t the amplitudes of 
many of these s t a r s a l s o v a r y . Hence the magnitudes shown are 
merely an i n d i c a t i o n to the observer as to whether he i s l i k e l y 
to be able to make u s e f u l o b s e r v a t i o n s , which w i l l be dependent 
on the t h r e s h o l d of h i s instrument. 

The dates given are expressed i n G.M.A.T. 
MAXIMA MINIMA • m 

0 0 0 3 3 9 V B e l Peb. 
Dec. 

14 
7 

9.8 
9 . 5 

J u l y 18 14.6 

0 0 1 0 3 2 B B e l Nov. 6 6 . 5 May 1 5 13-0 
0 0 1 3 £ 2 Tuc Aug. 22 8.8 May 8 14.6 
002433a T S c l J u l y 9.0 March 30 13.0 

Oct. 20 13.0 
0 0 2 5^6 T Phe Feb. 1 9 9.4 Aug. 13 14.2 0 0 2 5^6 

Nov. 28 9.4 
0044^3 S c l March 3 10.6 J u l y 12 ' 14.6 0044^3 

Nov. 20 10.6 
0 1 1 5 3 6 Phe J a n . 3 1 8 . 9 Aug. 11 14.0 0 1 1 5 3 6 

Dec. 5 0 8 . 9 
0 2 5 0 3 0 R Hor Oct. 17 5.4 May 8 1 3 . 2 

( 1 ) 
( I D 

1 2 1 1 3 3 BH Cru Sept, • 5 7.4 ( 1 ) May 9 
Nov. 2 

9 . 5 
8.2 

( 1 ) 
( I D 

1 3 3 1 3 3 RV Gen Nov. 24 7 . 6 March 20 1 0 . 7 
1 3 3 6 3 3 T Cen Jan. 10 6.0 Peb. 27 8.0 1 3 3 6 3 3 

A p l . 
J u l y 
Oct. 

11 
U 

9 

6.0 
6.0 
6.0 

May 2 9 
Aug. 28 
Nov. 26 

8.0 
8.0 
8.0 

1 3 4 2 3 6 RT Gen J u l y 18 9.4 A p l . 6 13.0 J u l y 
Dec, 18 13.0 

1 3 4 3 2 7 
1 3 4 5 3 6 

W Hya Nov. 30 6.0 May 1 5 9.8 1 3 4 3 2 7 
1 3 4 5 3 6 RX Cen J a n . 1 5 9.2 Aug, 10 <14.0 
1 3 4 3 2 7 
1 3 4 5 3 6 

Dec. 9 9.2 
154677 T Aps Sept, . 1 5 9.4 May 26 <14.0 

( 1 ) 1 4 0 9 3 2 R Cen J u l y 23 6.4 ( 1 ) March 22 11.0 ( 1 ) J u l y 
Nov. 1 9 8.0 ( 1 1 ) 

1 4 5 2 3 4 Y Lup Oct. 16 10.0 May 2 5 <14.0 
( 1 ) 1 5 2 8 4 5 R Nor J a n . 

Dec. 
1 

16 
7.6 
9.0 

( 1 1 ) 
( 1 ) 

Aug. 1 5 1 3 . 5 ( 1 ) 
153634 T Nor J a n . 1 7 7 . 5 June 1 3 1 3 . 2 153634 

Sept. , 16 7 . 5 



MAXIMA MINIMA. 

1 5 4 7 5 6 R .uup March 1 7 10.0 J u l y 1 5 14.0 
Nov. 8 10.0 

164344 RS Sco J a n . 5 0 7 . 0 Aug. 2 12.0 
Dec. 10 7 . 0 

Aug. 
165030aRR Sco J u l y 2 6.2 Feb. 28 11.8 J u l y 

Dec. 5 11.8 
212050 S Mic J u l y 5 8 . 5 A p l . 6 14.0 212050 

Nov. 3 14.0 
214242 R Gru June 1 9 8.2 J a n . 3 0 <14.0 214242 

Dec. 22 <14.0 
221250 R PsA June 20 9.0 Feb. 6 14.4 221250 

Nov. 29 14.4 
221918 T Gru March 20 8.4 Ja n . 1 3 11.8 221918 

Aug. 4 8.4 May 3 0 11.8 
Dec. 20 8.4 Oct. 1 5 11.8 

221948 S Gru J u l y 21 7 . 0 J a n . 29 <14.0 

INDEX TO VARIABLE oTAR SECTION CIRCULARS Nos. 1 - 1 9 9 

C.w'. Venimore 

The f o l l o w i n g pages contain a complete index to the 
C i r c u l a r s of the S e c t i o n from No. 1 to No. 1 9 9 , a f t e r which 
the C i r c u l a r s were superseded by the new s t y l e P u b l i c a t i o n s . 

The Index has been framed to provide the e a s i e s t way 
of l o c a t i n g any p a r t i c u l a r s u b j e c t . Thus sequences f o r the 
i n d i v i d u a l s t a r s can be found both under a p a r t i c u l a r s t a r ' s 
d e s i g n a t i o n , arranged i n c o n s t e l l a t i o n order, and again under 
the heading of Sequences. 

Observations, as published i n those C i r c u l a r s c o n t a i n i n g 
the records of the S e c t i o n , are indexed only under the general 
heading of observations and have not been c r o s s indexed under 
each i n d i v i d u a l s t a r s i n c e t h i s would make the index too long. 
However, when a C i r c u l a r has d e a l t w i t h one s t a r e x c l u s i v e l y 
i t can be found indexed under the s t a r ' s d e s i g n a t i o n . 

I t i s hoped t h a t the Index w i l l prove u s e f u l to those 
using the C i r c u l a r s . I have found i t quite u s e f u l myself. 
I t does show the v a s t amount of u s e f u l published data t h a t 
has been i s s u e d s i n c e the formation of the S e c t i o n . 
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INDEX TO ViiHI^BLE STAR SECTION CIRCULARS Nos. 1 - 1 9 9 . 

i u s T L l A 
X Sequence 1 7 7 

.vPUS 
S - — S t a t i s t i c a l A n a l y s i s 

of Observations 1 1 9 
S Observations & 

L i g h t Curve 134 
L Obs; Chart; Sequence 

& L i g h t Curve 88 
R T Sequence 187 
R T Observed Maxima 192 

A.i'uILA 
Nova 1 9 7 0 — C h a r t 1 3 3 

AUCKLAND OBSERVATORY 
..B. OBSERVATIONS 143,184 
Sequence Procedure 148 

•, J OR 
U Y —Obs; Chart;Sequence l 6 4 

; : i i . o R 
YZ—Obs; Sequence;Curve 1 3 5 

Obs; Curves ( 1 9 6 9 ) 156 
Programme 1 9 7 1 162 

W I \ -A. 1 •) A 
R S — O b s e r v a t i o n s 1 6 5 

CENT- . J R U o 
R.<—p. e . obs. 166 

Obs; sequence 167 
<PT p.e. obs. 166 

sequence 1 7 7 
\)u Sequence 1 7 7 

Obs; L i g h t curve 1 8 5 
Obs; sequence 1 7 0 

BV Obs; Chart; Sequence 
L i g h t Curve 7 8 

MU Observed Maxima 160 
V398—p.e. obs. 166 
7436—Obs; Maxima 1 5 8 , 1 9 9 

Sequence , 187 
V442--Obs. 156 

- r —Sequence 187 
—Maxima 194 

V645—Obs; L i g h t curves 1 3 7 
Programme 1 9 7 1 162 

V760--Discovery;chart 152 
—Sequence 177 

CEPHEIDS, C l a s s i c a l 
Programme 1 7 9 

CETUS 
UV—Obs. (1968) 1 3 9 

—Programme 1 9 7 1 162 
CiLuvlAELEON 
T—Obs; L i g h t curve 96 
V—Sequence 1 7 7 
—Sequence 1 7 7 
—Obs; Maxima 183 
Z—Obs. 9 7 

CHARTS: 
Aps. Z 88 
Aql. Nova 1 9 7 0 153 
CMa UY 104 
Cen BV 78 

V760 132 
Del IIR 124 
Dor SU 80 
Bor U 80 
Hyi V.; 7 2 
Lup EX 7 9 

' Mus BO 103 
E G 1 6 3 

Oph RS 37,128 
Pav Kappa , 107 
Sgr V 2 5 7 2 (!•! 1 9 6 9 ) 1 5 0 
Sco U 1,71 
Ser Nova 1970 149 
TrA X 103 
Cru BH 151 
Charges f o r 1 9 5 9 94 
S e r i e s 1-4 Index 1 2 9 
COMPARISON STARS—SEE SEQUENCES 
CRUX 
U—Obs; Sequence 141 

p.e. Obs. 143 
Z—Sequence 1 7 7 

Obs. 181 
BH—Chart 151 

p.e. obs. 188 
DElPHINLJS 
I I R — D i s c o v e r y ; c h a r t 124 

Obs. 126,153, 169 
DORADO 
SU—Obs; Chart; Sequence 80 

Sequence 1 7 7 
p.e. obs. 143, 166 
Elements; Maxima 1 9 0 

Beta—Sequence 108 
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FLARE STARS 

CMi — YZ 135,136 
Gen —V645 1 3 7 
Get ~UV 139 
Oph — 6 6 142 
Cen—V760 132 
Programmes 140,162 
V i s u a l Obs. of 179 

HOROLOGIUM 
S—p.e. Obs. 143 
S—Sequence 177 
U—Obs; Chart; Sequence 

L i g h t Curve 80 
HYDRA 

EX—Obs. at minima 138 
Obs; Sequence 159 
p.e. obs. 166 

HYDRUS 
VtoV—Obs; Chart; Sequence 

L i g h t curve 72, 82 
p.e. obs. 143 

INDUS 
RZ—Sequence 1 7 7 

—Obs; Maxima 178 
SS—p.e. obs. 143 

Obs; Maxima & Minima 172 
.uEONIS 

AD—Programme 1971 162 
LIGHT CURVES 

Aps— - S 119,134 
Z 88 

CMa UY 104 
jMi YZ 135 , 1 5 6 
Gen U.V 185 
Cen BV 78 

— V 6 4 5 137 
Gha T 9 6 
Hor U 80 
Hyi VV/ 72 
Lup EX 79 
S g r — R Y 134 

—PN 164 
LUPUS 

RU Obs. 102,166 
RY Obs 101 
EX Obs; C h a r t s ; Sequence 

-i^ight Curve 79 
MAGELLANIC CLOUD, LARGE 

Nova i n 176 
METHODS, OBSERVING & RECORDING 

1 , 2, 3 
MIOROBCOPIUM 

T Sequence 187 
T Maxima & Minima 197 

MICROSCOPIUM 
R S — p . e . obs. 166 

Sequence 187 
P e r i o d 198 

RX—Sequence 187 
Maxima 1 9 5 

RY—Sequence 187 
Maxima 196 

MUSGA 
BO—Chart, Sequence 108 
E G — C h a r t 163 
NOVAE 
Aql 1 9 7 0 — D i s c o v e r y ; 

c h a r t 1 5 5 
Obs. 169 

De l . H R — D i s c o v e r y ; c h a r t 124 
Obs. 126 , 1 5 3,169 

LMC 176 
Pup—CP 49 
S g r — V 2 5 7 2 Obs; Chart 150 
S e t — 1 9 7 0 D i s . Sequence 161 

Obs. 169 
ber—1970 D i s . Obs 146 

Obs; Chart 149 
u b s . 169 

V u l — 1 9 6 8 Obs. 154 
NOVAE, POSSIBLY RECURRENT 
C a r — R S 165 
Sgr—PM Obs. 165 

HS Obs 165 
V441 Obs. 165 
V999 Obs 165 
V1016 Obs. 165 

NOVAE, RECURRENT 
Oph—RS Chart; 1 9 5 8 87 

RS Chart; 1968 128 
RS Obs 165 

Pyx. T Obs. 165 
Sgr V1017 165 
Sco U Obs; sequence 165 , 171 

OBSERVATIONS, 
p.e. Auckland Obs. 166,184 

OBSERVING, METHODS OF 1,2, 3 
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OBSERVATIONS, SOUTHERN VARIABLES, GENERAL: R.A. 0 - 2 4 h r s . 

To 1 9 3 5 , June 3 0 4 - 1 8 
1 9 3 5 J u l y 1 1 9 3 9 November 3 0 19 
1 9 3 9 December 1 1 9 5 0 September 30 2 0 - 4 8 ; 5 0 , 5 2 . 
1 9 5 0 October 1 1 9 5 3 December 31 5 3 - 6 5 
1 9 5 4 January 1 1 9 5 5 M a r c h 3 1 6 7 - 7 1 
1955 A p r i l 1 -—1956 June 3 0 73-77 
1 9 5 6 J u l y 1 — — 1 9 5 6 September 3 0 8 1 
1 9 5 6 October 1 1 9 5 7 September 3 0 8 3 - 8 6 
1 9 5 7 October 1 1 9 5 8 December 3 1 8 9 - 9 3 
1 9 5 9 January 1 1 9 5 9 March 3 1 9 5 
1959 A p r i l 1 1 9 5 9 December 3 1 9 8 - 1 0 0 
1 9 6 0 January 1 I 9 6 0 March 3 1 1 0 6 
I 9 6 0 A p r i l 1 1 9 6 3 May 3 1 1 0 9 - 1 1 8 ' 
1 9 6 3 June 1 1 9 6 5 Hay 3 1 1 2 0 
1 9 6 5 June 1 1 9 6 6 June 3 0 127 
1 9 6 6 J u l y 1 1 9 6 7 June 3 0 1 3 3 

OBSERVATIONS, SOUTHERN VARIABLES, GENERAL: R.A. 4 - 2 0 h r s . 
1 9 6 7 J u l y 1 1 9 6 9 March 3 1 1 4 7 
1 9 6 9 A p r i l 1 1 9 7 0 September 3 0 1 6 8 

OBSERVATIONS, SOUTHERN VARIABLES, GENERAL: R.A. 0 - 0 6 h r s . 
1 9 6 7 J u l y 1 1 9 7 0 December 31 186 

OBSERVATIONS, SOUTHERN VARIABLES, GENERAL: R.A. 06 - 1 2 h r s . 
1 9 6 7 J u l y 1 1 9 7 0 December 3 1 1 8 9 

OPHIUCHUS 
RS — H i s t o r y & 1 9 5 8 Outburst 8 7 

4 t h Outburst & Chart 128 
Observations 1 6 5 

66«(BD. + 4 ° 3 5 7 0 ) Observations 1 4 2 ; 1 5 2 

ORION, OBSERVATIONS OP VARIABLES IN 1 9 1 
PAVO 

X — O b s e r v a t i o n s ' 1 7 5 
SU Observations; Sequence 1 7 4 
BR P h o t o e l e c t r i c observations 166 

Observations; sequence 1 7 3 
Kappa—Chart; Sequence ' 1 0 7 
Lambda-Observations 1 0 7 
X i Observations 1 0 7 



PISOIS AUSTRINUS 
RY—p.e. Obs. 143 

Sequence; Obs; Maxima 144 
3T—p.e. Obs. 143 

Sequence 177 

POLICY, VARIABLE STAR SECTION 1 0 5 
PUPPIS 

RV—p.e. Obs. 143;166 
Sequence 177 

TU—Obs. 182 
—Sequence 177 

AS—p.e. Obs. 143 
—Sequence 177 

CH—Sequence 177 
—Obs. 180 

CP—(Nova 1942) 49 

PYXIS 
T—Obs. 121-• 1 2 3 ; 1 2 5 ; 

165 
V—Sequence 177 

RECORDING OBSERVATIONS 1 - 3 

RETICULUM 
T—p.e. Obs. 143 
—Sequence; Obs• 145 

SAGITTARIUS 
RY—Obs; L i g h t Curve 134 
FM--Obs. 165 
FN—p.e. Obs. 164;166 

—Sequence 187 
GU—Period 193 

—Sequence 187 
HS—Obs. 165 

V441—Obs 1 6 5 
V999—Obs 165 
V1016-0bs 165 
V1017-0bs. 165 
V1216-Flare S t a r Pro. 162 
V 2 5 7 2-Chart 150 

SCORPIUS 
U—Obs; Chart; Sequence 1 7 1 

AK—Obs. 1 0 3 
p^__Obs. 157 

SECTION POLICY 1 0 5 
SEQUENCE, DETERMINATION, 

PROCEDURE 148 

BEq>UENCES(COMPARISON STARS): 
A n t — X 1 7 7 
A p s — Z 8 8 

RT 1 8 7 
CMa—UY 1 0 4 
CMi—YZ 1 3 5 
Gen—RW 1 6 7 

TT 177 
UW 177 

1 7 0 
BV 78 
V436 1 8 7 
V442 1 8 7 
V760 1 7 7 

G h a — V 177 
V/ 177 

C r u — U 1 4 1 
Z 1 7 7 
BH 1 5 1 

Dor—SU 8 0 ; 177 
Beta 1 0 8 

H o r — S 177 
U 8 0 

H y a — E X 159 
H y i — V t f 72 
I n d — R Z 177 

SS 1 7 2 
L u p — E X 79 
M i c — T 1 8 7 

RS 1 8 7 
RX 1 8 7 
RY 1 8 7 

Mus—BO 1 0 8 
P a v — S U 174 

BR 1 7 3 
Kappa 1 0 7 

PsA—RY 1 4 4 
ST 177 

Pup—RV 177 
TU 1 7 7 
AS 177 
CH 1 7 7 

P y X — V 177 
R e t — T 1 4 5 
S g r — F N 1 8 7 

GU 1 8 7 
S c o — U 1 7 1 
S e t — N o v a 1970 166 
T r A — X 1 0 8 
Tuc—UU 177 

AA 1 7 7 
Vel—CM 1 7 7 

GU 1 7 7 
V o l — T 1 7 7 
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TRIANGULUM AUSTRALE 

X Chart, Sequence 108 
TUCANA 

UU Sequence 177 
AA P h o t o e l e c t r i c Obs 143 

Sequence 177 

VARIABLES, U. GEM TYPE, VISUAL 
OBSERVATIONS 179 

VELA 
CM—Sequence 177 
GU—Sequence 177 

P h o t o e l e c t r i c obs. 143 
VISUAL OBSERVATIONS, TESTING 

ACCURACY OP 138 
VISUAL OBSERVERS, PR0G1UMJ1ES PGR 179 

VOLANS 
f^-Sequence 177 

P h o t o e l e c t r i c obs, 166 

V U L P E C U L A 
Nova 19 6 8 — O b s e r v a t i o n s 130; 131; 1^4 

NOTE PROM DIRECTOR. 
I would l i k e to express my s i n c e r e thanks to 

Rev, C../. Venimore f o r the v a s t amount of time he has devoted 
to compiling the foregoing Index. I am sure t h a t i t w i l l 
prove to be most u s e f u l to members. 


