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TIDE DWARF NOVA WW C E T I 
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. 

and 
A l b e r t F. Jon e s 

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 between J.D. 2,440,066 and 2,443*722 
shgw t h a t WW Cet i s of U Gem t y p e w i t h a mean c y c l e of 
3 1 * 2 . Observed o u t b u r s t s a r e l i s t e d and d i v i d e d i n t o wide, 
narrow and minor p e a k s . Wide maxima a r e b r i g h t e r and o f 
l o n g e r d u r a t i o n t h a n narrow maxima, w h i l s t t h e minor peal s 
have a mean w i d t h of 1-5 a t 13*0 and a mean maximum one 
magnitude f a i n t e r t h a n t h o s e o f narrow maxima* 

1. INTRODUCTION 

l l e r b i g (l9b2) s t a t e d t h a t the spectrum of WW Cet (HV 8 0 0 2 ) i s v e r y 
s i m i l a r a t minimum to t h a t of SS Cyg. The s t a r was s u b j e c t t o 
r a p i d l i g h t f l u c t u a t i o n s on a time s c a l e o f 5-15 minutes w i t h a 
range i n V of about 0.3- l l e r b i g gave mean v a l u e s from t l i r e e l o n g 
r u n s a s : V^ 14.09; B-V +0.13; U-I3= - 1 . 0 0 . He concluded t h a t WW 
Cet belonged to SS Cyg c l a s s but might not be a normal member. 

B u r l e y ( 1 9 6 2 ) r e p o r t e d magni tude from 570 H a r v a r d p l a t e s from 
1888-1955 p l u s 28 p l a t e s t a k e n s i n c e J u l y 9, 1 9 6 2 . She found t h e 
range wa s from a maximum of 11.10 on August 3 1 j 1 8 9 6 to a minimum 
o f m > l 6 . 3 0 on November 7, 1944. Most o f t h e e s t i m a t e s a r e between 
13-5 and l4.0 but no p e r i o d i c i t y was found. 

2. PHOTOELECTRIC OBSERVATIONS 

B. Marino and W.S.G. Walker, A u c k l a n d O b s e r v a t o r y , communicated 
the f o l l o w i n g t h r e e c o l o u r o b s e r v a t i o n s ; -

G.J-D. V B-V U-B 
396.042882 14.60 + 0 . 0 2 -1-13 

.044421 14.57 + 0 . 1 7 -1.27 

.059688 14. 17 +0.48 - 1 . 17 

.076342 14.54 -0.16 -1.27 

.084109 14.67 -0.08 -1.27 

. 103738 14.59 -0.07 -1.18 

.105275 14.65 -0.02 -1.14 

. 111574 14.81 + 0 . 3 1 -1-52 

.113160 14.46 + 0 . 2 1 - I . 1 6 
430.83 12.78 -0.07 -O.78 

.85 12.80 +0.08 -0.82 
436.OO 13-45 +0.04 -0.97 

.02 13-42 +0.37 -1.08 

.05 13.67 +0.30 -1.02 

3. VISUAL OBSERVATIONS 

A t o t a l of 697 o b s e r v a t i o n s were made between GJD 2,440,066(1968 
J u l y 28) and 2,443,722 (1978 August l ) . A.F. J o n e s made 667 obser­
v a t i o n s w i t h t h e re m a i n d e r b e i n g d i s t r i b u t e d amongst 13 o b s e r v e r s , 
who c o n t r i b u t e d o n l y from 1976 August 2 9 . The o b s e r v i n g s e a s o n i s 
from l a t e A p r i l t h r o u g h to t h e end of J a n u a r y . 
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4. CHARTS AND SEQUENCE 

C h a r t s 324 and 325 ( B a t e s o n , et a l 1976) i d e n t i f i e d f o u r comparison 
s t a r s by t h e l e t t e r s " a " , "b", " c " and "d". B.F. Marino h a s commun­
i c a t e d p r e l i m i n a r y t h r e e c o l o u r v a l u e s f o r t h e s e f o u r s t a r s t o g e t h e r 
w i t h v a l u e s f o r t h r e e b r i g h t e r s t a r s . T h i s p r o v i d e s t h e f o l l o w i n g 
t e n t a t i v e v i s u a l sequence: 

COMPARISON STAR M J one s• REMARKS 
— — v „ 

Sequence 
L e t t e r . 

A 8.3 * * # * 

B 9-8 # # • * 

D 10.9 .1- . 
a 12.4 r 
b 13-2 u 
c 13-8 X 
d 13.4 s 

45mmW &56mmS ofWW Cet c h a r t 325 
5mmE 8c45mmS of WW Cet " " 
9mmE & 3mm N o f " a " 
Shown on c h a r t 325 

1! M 1! 1| 

I T rr rr ft 
IF I I II l | 

A. J o n e s used a number of o t h e r comparison s t a r s f o r w h i c h v e r y 
a p proximate v i s u a l magnitudes were determined from step e s t i m a t e s 
and t h e above t e n t a t i v e sequence. H i s o t h e r sequence s t a r s a r e : -

JONES* LETTER M REMARKS v 
f 10.1 34mm West & 9 4 m m North o f WW Cet c h a r t 325 
h 10.5 47mm West & 57mm North of WW Cet " 
n 11.4 48mm West & 34mm North of WW Cet " 
p 11.9 6mm E a s t & 4 7 m m North of WW Cet " 
q 12.2 l8mm E a s t & 44mm South of WW Cet " 
t 13-3 10mm E a s t & 17mm South of WW Cet " 
y 14.2 2mm West of " c " c h a r t 325-

A l l t h e above t e n t a t i v e v a l u e s have been used to r e d u c e t h e ob­
s e r v a t i o n s . T h i s may mean t h a t t h e magnitudes s t a t e d i n t h e d i s ­
c u s s i o n below a r e i n e r r o r . However, a s t h i s paper i s i n t e n d e d t o 
r e p o r t on the g r o s s behavLour of t h e v a r i a b l e 1 he v a l u e s g i v e n a r c 
s u f f i c i e n t f o r the purpose. 

DISCUSSION. 

Tlie ob s e r v e d maxima a r e shown i n T a b l e 1. Notes on these tuaxi ma 
a r e g i v e n a t t lie end o 1 t h e t a b l e . The maxi ma a r e numb er ed s u c ­
c e s s i v e l y but. t h i s does not im p l y t h a t they a r e s u c c e s s i v e except 
f o r those i n t e r v a l s i n column f i v e t h a t a r c not e n c l o s e d i n b r a c k e t s . 

The mean i n t e r v a l between maxima t h a t a r e c l e a r l y s u c c e s s i v e i s 
31.2 and t h e s e i n t e r v a l s r a n g e from 11 t o 43 days. 

Maxima have been d i v i d e d i n t o f o u r t y p e s dependent on t h e i r 
w i d t h s a t magnitude 13-0 and on t h e i r magnitude a t maximum. These 
a r e : 

Wl = Wide. Width 7^ or more. 
W2 - Wide. Width 7 or more, but w i t h a d i s t i n c t pause of 4 

m 
days on t h e d e c l i n e a t 11.0 f o l l o w i n g a r a p i d f a l l from a 
maximum b r i g h t e r t h a n normal. 

N = Narrow. Width l e s s t h a n 6 . 
P = Minor p e a k s . V e r y s h o r t d u r a t i o n . Maximum magnitude 

f a i n t e r t h a n f o r o t h e r t y p e s . 
Magnitudes a t maximum f o r t h o s e maxima whose b r i g h t n e s s was w e l l 

determined a r e summarised below: 
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MAXIMA MAGNITUDES 

TYPE MEAN MEAN No. EXTREMES. 
in Dev. 

V 

Wl 10.9 5 + 0 m i 7 6 10?7 - l l T 4 
W2 10.4? 0. iG 3 10.3 -10.7 
N 11-30 0.30 6 10.9 -12-0 
P 12.30 0.27 3 11.9 -12.5 

L e wi d t h s a t 13 m 0 and I 2 m 0 , when w e l l determined, a r e: 

WIDTHS OF MAXIMA. 
TYPE 13?0 13^0 EXTREMES I 2 m 0 I 2 m 0 EXTREMES No 

MEAN MEAN MEAN MEAN 
WIDTH DEV. WIDTH DEV. 

Wl 9 d + l ? 3 3 7 -11 6 d + !?0 4 d - 9 d 6 
W2 10 0.7 9 -11 7.3 0.43 7 8 3 
N 4.3 1.19 2 - 6 2.7 0.9 1 4 7 
P 1.5 0.5 1 - 2 * * • * * • * • 4 

6. CONCLUSIONS 

WW Cet has a mean c y c l e of 31^2 from t h e observed maxima t h a t a r e 
c l e a r l y s u c c e s s i v e . About h a l f o f t h e observed maxima were w e l l 
observed so t h a t t h e i r w i d t h s and maximum b r i g h t n e s s were c e r t a i n . 
These i n d i c a t e t h a t wide maxima have a w i d t h a t magnitude 13-0 of 
9 t o 10 days on t h e a v e r a g e and a mean b r i g h t n e s s a t maximum o f 
10.95 t o r Tjp)e Wl gnd 10.47 f o r W2. Narrow maxima have a mean 
w i d t h a t 13-0 of 4.3 and a mean maximum magnitude of 1 1 . 3 0 . 
a d d i t i o n i t a p p e a r s t h a t minor p e a k s o c c u r w i t h a w i d t h of 1-5 and 
a mean maximum magnitude of 1 2 - 3 0 . 

The l i m i t e d number of 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 suggest t h a t 
WW Cet i s s u b j e c t t o r a p i d l i g h t f l u c t u a t i o n s o f about 0.4 i n V. 
T h e r e i s no e v i d e n c e t o show t h e b e h a v i o u r of t h e v a r i a b l e below 
l4.0 a s t h i s was t h e l i m i t of t h e i n s t r u m e n t s u s e d . 
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t a b l e i . 
OP SERVED MAXIMA OF WW C E T I . 

No . TYPE J.D. m INT z^i3 To 13T0 Z-12T0 12nA) No 
MAXIMA R. F. WIDTH R. F. WIDTH OB 

1 Wl 2440089 10.7 
d 

(086) 097 l l d 087 096 9 d 11 
2 N 16o 10.9 (*7l) 158 164 6 159 163 4 4 
3 N 192 11.5 32 192 195 3 192 194 2 3 
4 P 230 12.5 38 229 231 2 # » * * * • * * 4 
"3 Wl 383 11-0 (153) (379) 388 9 381 386 5 5 
G Wl 422 10.9 39 4i9 429 10 420 426 6 5 
7 W2 528 10.4 (106) 526 ( 537) 11 527 535 8 9 
8 Wl 561 11.4 33 537 564 7 559 563 4 6 
9 9 590 10.6 29 ... * * r ... 586 ... * • 5 

10 N 721 10.6? (131) 720 724 4 720 723 3 5 

11 9 766?11.4? ( 45) 3 
12 W2 842 10.3 ( 76) 840 850 10 8 4 i 848 7 5 
13 P 865 12.4? 23 865 866 1 » # • * * * m m 3 
14 P 906 11.9 ( 4i) 906 908 2 * * • • » • # 9 3 
15 Wl 2441096 10.9 (190) 094 10 1 7 094 100 6 8 
lG N 133 11.0? ( 37) 132 136 4 132 136 4 4 
17 P 178 12.5 ( 45) 177 178 1 ... ... 2 
18 ? 20 7 12.0 29 (207) 210 3 ... ... 6 
19 W2 249 10.7 42 (247) 256 9 248 255 7 8 
20 N 286 11.2 37 286 288 2 286 287 1 5 
21 9 3 4 8 ? n . 3? ( 62) * a • • * 1 
22 9 455712.5? (107) * * * ... » • m ... • * * * * 2 
23 N 4 93 10.9 38 492 498 6 493 496 3 7 
24 9 536 11-5 43 534 # * • ... 535 ... * * 5 
25 Wl 577 10.8 41 576 586 10 576 582 6 7 
26 N 6G8 11.3 ( 91) GGG 670 4 667 669 2 4 
27 9 829711 - 5? (161) ... 832 ... • # • 830 3 
28 895 11-0 ( 6G) ... 898 ... • # « 897 4 
29 N 931 1 1 - 5 ? 36 (931) 936 (931) 933 4 
30 995 11.0 ( 64) 998 ... * • * 996 3 

31 9 2442018 10.9 23 * * w * * • ... • * * * » » 2 
32 9 051711.37 33 • * * * * * ... • * * * * # 1 
33 9 201 11.2 (150) • m * « • • ... • * * • * * 2 
34 U 1 ? 322 10.2? (121) 332 ... 319 328 5 
35 9 7l4 11.0 (392) (712) ... ... (713) • * * 3 
36 9 24434i6 12.0? (702) ... 420 ... ... • > * 3 
37 2 426 12.0? 10 ... 434 ... ... • » * 11 
38 N 446 12.O 20 445 451 6 . . . 6 

RE>!ARKS 
No. 1 B e g i n n i n g of r i s e u n c e r t a i n . 

3 Maximum & f a l l not a d e q u a t e l y o b s e r v e d . 
5 R i s e not a d e q u a t e l y o b s e r v e d . 
6 F a l l not a d e q u a t e l y o b s e r v e d . ^ m 

7 R i s e not a d e q u a t e l y o b s e r v e d ; 5 s t a n d s t i l l a t l l . O on d e c l i n e 
8 F a l l below I2.0not a d e q u a t e l y o b s e r v e d . 
9 F a l l not a d e q u a t e l y o b s e r v e d ; slow r i s e to 11*5. P o s s i b l y an 

anamolous maximum. 
10 Maximum not w e l l o b s e r v e d ; Maximum magni tude may have been 

f a i n t e r . 
11 P o o r l y o b s e r v e d ; p r o b a b l y narrow. 
12 On d e c l i n e 4 s t a n d s t i l l a t I 1 T 2 . 
15 F l a t maximum. 
15- l6. P o s s i b l e maximum between Nos. 15 & 1 6 . 
16 Bottom of r i s e and f a l l d e f i n e d by n e g a t i v e o b s e r v a t i o n s . 
16- 17- P o s s i b l e maximum around 1 5 8 . 
18 R i s e not o b s e r v e d ; p r o b a b l y narrow. d m 

19 R i s e not a d e q u a t e l y o b s e r v e d ; s t a n d s t i l l 4 a t 11-1 on d e c l i n e 
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REMARKS TO TABLE 1 ( c o n t ) 

No. 21 A s i n g l e o b s e r v a t i o n of 11^3 i n d i c a t e a maximum around 348. 
22 P a r t of f a l l o n l y o b s e r v e d . 
24 P r o b a b l y narrow; f a l l not o b s e r v e d . 
27 R i s e not ob s e r v e d . 
2 7 - 2 8 . An o b s e r v a t i o n of 1 3 m2 on 866 w i t h n e g a t i v e o b s e r v a t i o n s 

f o u r days b e f o r e and a f t e r i n d i c a t e s t h a t a narrow maximum 
may have o c c u r r e d about t h i s d a t e . 

28 R i s e not o b s e r v e d . 
29 Maximum not a d e q u a t e l y o b s e r v e d . 
30 P r o b a b l y narrow; not a d e q u a t e l y o b s e r v e d . 
31 Not adequat e l y ob s e r v e d . 
32 Dependent on a s i n g l e o b s e r v a t i o n a t 11-3-
33 O b s e r v a t i o n s a t maximum o n l y . 
33- 3 4 . A maximum p r o b a b l e around 2 3 0 ; l a r g e gaps i n r e c o r d s 

between Nos. 33 & 34. 
34 Maximum not a d e q u a t e l y o b s e r v e d ; p o s s i b l y type Wl but t h i s 

u n c e r t a i n . 
34- 35 Many gaps i n o b s e r v a t i o n s between t h e s e maxima. P o s s i b l e 

maxima around 410; 600; 636 and 6 5 8 . 
35 R i s e and f a l l not adequat e l y o b s e r v e d . 
36 R i s e not ob s e r v e d ; p r o b a b l y narrow. 
37 R i se not a d e q u a t e l y o b s e r v e d . 

DOES TU MENSAE TURN OFF OR I S I T OF Z CAM TYPE? 
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. 

SUMMARYs V i s u a l o b s e r v a t i o n s from JD 2,438,181 to 2,443,8^4 a r e 
d i s c u s s e d . O u t b u r s t s a r e e i t h e r b r i g h t e r t h a n 1 2 . 5 v ,or 
have a maximum b r i g h t n e s s f a i n t e r t h a n 13•5v.The normal 
mean c y c l e i s about 54 days, but TU Men has i n t e r v a l s 
of c o m p a r a t i v e i n a c t i v i t y s u g g e s t i n g t h a t i t may be of 
Z Cam t y p e , r e m a i n i n g a t a n i n t e r m e d i a t e magnitude f o r 
many c y c l e s a t a b r i g h t n e s s below t h e t h r e s h o l d o f t h e 
i n s t r u m e n t s used. I f t h i s s u g g e s t i o n i s i n c o r r e c t t h e n 
TU Men may " t u r n o f f " a t t i m e s . 

1. INTRODUCTION 

TU Men=S6732 was d i s c o v e r e d by H o f f m e i s t e r ( 1 9 6 3 ) , who gave a 
range o f l l - l 7 p , and noted a maximum on 1959 Aug. 2 9 . K u k a r k i n , 
et a l (1970) c l a s s i f i e d TU Men a s of U Gem t y p e w i t h a r a n g e of 
11.4-l7p and a mean c y c l e o f 4l3 d a y s . B a t e s o n (1979) drew a t t e n t i o n 
to i t s much s h o r t e r mean c y c l e and p l a c e d i t a t 21.29 d a y s . 

2. CHARTS AND SEQUENCE 

An 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 H o f f m e i s t e r ( 1 9 6 3 ) . 
B a t e s o n et a l (1 9 7 7 ) p u b l i s h e d c h a r t s w i t h comparison s t a r s 
i d e n t i f i e d by l e t t e r s f o r a sequence o r i g i n a l l y s e l e c t e d by A.F. 
J o n e s . No r e l i a b l e magnitudes a r e a v a i l a b l e f o r any o f t h e s e s t a r s . 
Based on s t e p e s t i m a t e s between t h e comparison s t a r s made by A.F. 
Jones a r b i t r a r y magnitudes have been a s s i g n e d t o them on t h e b a s i s 
t h a t "n" = 13-Ov and "t» = I3™9v. The s c a l e adopted may be i n 
e r r o r , e s p e c i a l l y a t t h e b r i g h t e r end and t h e magnitudes quoted i n 
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t h i s paper may be i n c o r r e c t . However, th e a r b i t r a r i l y f i x e d v a l u e s 
s u f f i c e to enable t h e g r o s s b e h a v i o u r of TU Men to be d i s c u s s e d . 
3- OBSERVATIONS 
Between JD 2,438,181 (1963 May 3l) and 2,443,874 (1978 December 31) 
o b s e r v a t i o n s were c o n t r i b u t e d by: 

Cragg, T.A. 5 P l e v e r , N. 3 
F r e e t h , G. 5 Rowe, G. 74 
H u l l , O.R. 133 Sumner, B. 12 
J o n e s , A.F. 2, 134 T a y l o r , (Dr)N.W. 2j> 
Marino, B.F. 9 TOTAL 2, 401 

The o b s e r v a t i o n s covered £ f 193 n i g h t s . E x c e p t 1963 the o b s e r v a t i o n s 
were e v e n l y d i s t r i b u t e d throughout each month. A l l e s t i m a t e s p r i o r 
to 1976 October 21 were made by A.F. J o n e s , whose o b s e r v a t i o n s 
a l s o dominated t h e f o l l o w i n g y e a r s . Thus t h e r e a r e a v a i l a b l e u n i f o r m 
o b s e r v a t i o n s by a h i g h l y s k i l l e d o b s e r v e r over t h e e n t i r e i n t e r v a l , 
supplemented i n t h e l a s t two y e a r s by o t h e r f i r s t c l a s s r e c o r d s . 
4. DISCUSSION 

O u t b u r s t s a r e e i t h e r b r i g h t , when TU Men a t t a i n s a magnitude 
b r i ght e r than 12.5v, or f a i n t p e a k s w i t h a maximum magni tude c l o s e 
to, or j u s t above, t h e t h r e s h o l d of t lie i n s t r u m e n t s used. A p r e ­
l i m i n a r y t a b u l a t i o n of a l l o u t b u r s t s s u g g e s t s t h a t TU Men i s much 
more a c t i v e d u r i n g some i n t e r v a l s t h a n d u r i n g o t h e r s . T h i s poses 
the q u e s t i o n whether t h i s i s m e r e l y an apparent e f f e c t caused by 
gaps i n the o b s e r v a t i o n s or whether i t i s r e a l . 

B e f o r e c o n s i d e r i n g the t y p e s of i n d i v i d u a l o u t b u r s t s t h e y were 
d i v i d e d i n t o br i ght and f a i n t . Coinpl et e i n t e r v a l s e n ch of 1000 
days from the d a t e of t h e f i r s t o b s e r v a t i o n were t a k e n and t h e 
number of n i g h t s i n each i n t e r v a l on w h i c h o b s e r v a t i o n s were made 
t a b u l a t e d . The r e s u l t s a r e shown i n T a b l e 1. 

TABLE 1. 

NIGHTS OBSERVED. 

J . D. NIGHTS OBSERVED MAXIMA 
BRIGHT FAINT 

2,438,l8l - 2,439,180 402 6 18 
2 , 4 3 9 , l8l - 2,440,180 363 5 9 
2,440,181 - 2 , 4 4 i , 180 403 1 10 
2,44i,181 - 2,442,180 4 n 6 l8 
2,442,181 - 2,443,180 280 5 1 

The f i g u r e s suggest t h a t i n t h e t h i r d i n t e r v a l b r i g h t o u t b u r s t s 
were much below t h e normal. I n t h e f i n a l i n c o m p l e t e i n t e r v a l of 
694 days from JD 2,443,l8l t o 2,443,874 t h e r e were t h r e e b r i g h t 
and two f a i n t maxima. 

To a s e e r t a i n whether t h e a p p a r e n t l a c k of b r i g h t o u t b u r s t s i n 
the t h i r d i n t e r v a l were r e l a t e d t o gaps i n t h e r e c o r d s , t h e ob­
s e r v a t i o n s were d i v i d e d i n t o y e a r s . A comparison was t h e n made 
between t h e number of n i g h t s covered and t h e o c c a s i o n s on w h i c h 
gaps e x c e e d i n g 5 days o c c u r r e d . I f such a gap o c c u r r e d i m m e d i a t e l y 
p r i o r t o , or i m m e d i a t e l y f o l l o w i n g , an o u t b u r s t i t was d i s r e g a r d e d 
because a maximum had been o b s e r v e d and t h e r e f o r e t h e s e gaps had 
no e f f e c t on t h e f r e q u e n c y o f maxima. No r m a l l y gaps r a r e l y exceed­
ed 10 days, e x c e p t i n 1 9 7 6 , when th e l o n g e s t gaps of 29 and 23 days 
o c c u r r e d . 

The r e s u l t s a r e shown i n T a b l e 2. 
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TABLE 2. 

YEARLY TOTALS OF NIGHTS OBSERVED. 
YEAR 

1963 
4 
5 
6 
7 
8 
9 

1970 
l 
2 
3 
4 
5 

NIGHTS 
OBSERVED 

86 
151 
149 
112 
134 
155 
l 4 6 
136 
l 6 4 
170 
126 
127 
107 
86 

140 
20 4 

2193 

GAPS of 
MORE THAN 5' 

9 
8 
8 

15 
14 
7 
8 

14 
9 
6 

16 
14 
19 
18 
13 
_8 

186 

OBSERVED MAXIMA REMARKS 
BRIGHT FAINT 

7 
7 
4 
l 
2 
6 
2 
2 
8 

10 
6 
0 

1 
o 
1 
1 

May 31-Dec.31 

26 58 

I g n o r i n g 1963 because o b s e r v a t i o n s o n l y commenced i n mid-year, i t 
a p p e a r s t h a t two b r i g h t maxima can be expected each y e a r . E x c e p t ­
ions a r e 1968-1970 w i t h no b r i g h t maxima i n 1969 or 1970 and one 
i n 1 9 6 8 . T h e r e was one i n both 1975 and 1977 but 1976 had t h r e e . 

The y e a r s 1968-70 d i d not have a d i s p r o p o r t i o n a t e number of gaps 
nor were the number of n i g h t s covered below a v e r a g e . I t a p p e a r s 
t h a t the a c t i v i t y of TL Men, a s f a r a s b r i g h t maxima, was l o w e r 
than u s u a l i n t h e s e y e a r s . 

Fa i n t maxima a r e much more s e n s i t i v e to the f r equency of ob s e r — 
v a t i o n s , because of t h e i r f a i n t n e s s and s h o r t d u r a t i o n . G e n e r a l l y 
the fewer t h e gaps i n any one y e a r t h e g r e a t e r t h e number of f a i n t 
maxima r e c o r d e d which i s what one would e x p e c t . Minor a c t i v i t y 
does not appear t o have been a f f e c t e d by any " t u r n i n g o f f " o f 
b r i ght maxima. 
5- FREQUENCY OF BRIGHT OUTBURSTS 
The observed b r i g h t maxima a r e l i s t e d i n T a b l e 3- The numbers of 
each maximum i n the f i r s t column r u n s u c c e s s i v e l y w i t h t h o s e f o r 
t h e f a i n t maxima g i v e n i n T a b l e 4. I n t h e f o u r t h column of T a b l e 
3 t h e i n t e r v a l shown i s t h a t between s u c c e s s i v e observed b r i g h t 
maxima, w h i l s t t h e f i f t h column shows t h e i n t e r v a l between suc­
c e s s i v e maxima of any t y p e . The d u r a t i o n g i v e n i n days i n t h e 
s i x t h column i s t h e t i m e t h a t TU Men was b r i g h t e r t h a n l 4 . 0 v . 

B a t e s o n ( 1 9 7 9 ) termed a l l b r i g h t maxima a s supermaxima. I t i s 
u n c e r t a i n a s to where b e s t t o draw t h e l i n e between wide maxima 
and supermaxima a s t h e d i f f e r e n c e i s not a s c l e a r c u t a s f o r some 
ot h e r dwarf novae. T h e r e f o r e i n T a b l e 3 t h e b r i g h t maxima have 
been shown e i t h e r a s wide, w i t h a w i d t h of 6 days, or l o n g e r , or 
a s narrow, h a v i n g a w i d t h o f 5 days or l e s s . No. 74 ( S ? ) i s p r o ­
b a b l y a t r u e supermaximum, w h i l s t Nos. 20 and 25 may be so. 

The mean maximum magnitude of maxima l i s t e d i n T a b l e 3 i s 1 1 . 9 8 v , 
o m i t t i n g the f o u r maxima marked " " f o r w h i c h t h e d e c l i n e o n l y 
was o b s e r v e d . The mean c y c l e from t h e i n d i v i d u a l i n t e r v a l s i n 
the f o u r t h column of T a b l e 3» o m i t t i n g maximum No. 48, i s 193-6 
w i t h a wide v a r i a t i o n from 123 t o 343 d a y s . 
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TABLE 3. 

OBSERVED BRIGHT MAXIMA OF TU MENSAE. 
No, J.D. MAXIMUM m INTERVAL DURATION TYPE REMARKS 

d d d 
1 2,438,190? > 1 2 . 8 ... • • * >6 W? D e c l i n e o n l y seen. 
8 356 12.2 166 28 5 N? Maximum o n l y seen. 

l4 487 12.1 131 10 10 W Gap 4d b e f o r e . 
17 635? 12.3 1 4 8 4 8 r>5 W? Gap 4d b e f o r e & 3d 

a f t e r . 
20 832 11-3 197 26 10 V Gap 3d b e f o r e . 
22 976 12.0 144 85 6 w Gap I 2 d a f t e r . 
25 2,439,238 11.5 262 138 10 w 

Gap I 2 d a f t e r . 

26 376? 12.3? 138 138 9 9 Gap I9d b e f o r e & 2d 
a f t er . 

30 593 12.0 217 16 8 w Gap 3d b e f o r e & 3d 
a f t e r . 

31 842 12.0 249 249 10? w Gap 7d b e f o r e . 
37 2,440,083 ^>12.9 24l 49 7 9 Gap 8d b e f o r e ; 3d 

a f t e r . 
4 8 2,441,077 11.9 994 27 8 w Gap 6d b e f o r e . 
52 256 12.2 179 18 7 w 
58 4 6 9 12.0 213 25 8 w Maximum & f a l l o n l y 

observed. 
6 4 658 1 1 . 5 189 82 9? w R i s e not seen. 
68 844 12.0 186 21 4 N R i s e not seen. 
71 979? > 1 2 . 8 135 62 5>3 9 F a l l o n l y seen. 

Gap 7d b e f o r e . 
73 2 , 4 4 2 , 1 3 0 12.0 151 100 8 w 
74 369 11.8 239 239 20 S? 
76 686? 1 2 . 3? 317 124 9 0 S i n g l e o b s e r v a t i on; 

Gap 2d b e f o r e & 5d 
a f t er . 

77 831 12.2 145 145 8 W" R i s e not seen. 
78 954 12.3 123 123 8 w R i s e not seen. 
79 2,443,129? 12. 2 175 175 9 9 Maximum o n l y seen;gap 

14 d b e f or e & 6 d a f t er 
81 472 11.9 343 74 8 w R i s e 0.8 days. 
82 682? > 1 2 . 8 210 210 9 9 S i n g l e ob s e r v a t i o n ; 

gap 9d b e f o r e & 2d 
a f t er . 

8 4 831 11.6 149 82 4 N 

6 . FREQUENCY OF FAINT PEAKS 
One h a s f i r s t t o d e c i d e whether t h e f a i n t p e a k s a r e r e a l . A 
number were r e c o r d e d a s " T r a c e " w i t h o u t i t b e i n g p o s s i b l e to ma^e 
a d e f i n i t e e s t i m a t e , w h i l s t t h e r e m a i n d e r were r e c o r d e d from 13-5 
to l 4 - 3 v . P r o b a b l y some t h a t a r e pr e c e d e d , or f o l l o w e d , by gaps 
i n t h e o b s e r v a t i o n s a r e r e a l l y p a r t of a b r i g h t e r maximum but t h e 
o b s e r v a t i o n s were i n s u f f i c i e n t t o show t h i s. Most dwarf novae, i f 
not a l l , show f a i n t p e a k s . T h e r e i s no ap p a r e n t r e a s o n why TU Men 
should be a n e x c e p t i o n . 

I t i s i m p o r t a n t t o note t h a t t h e r e c o r d s a r e m a i n l y due t o A.F. 
Jo n e s who i s c e r t a i n l y our most e x p e r i e n c e d and s k i l l e d v i s u a l 
o b s e r v e r . He i s u n l i k e l y t o r e c o r d a n y t h i n g t h a t he d i d not see. 
I h a v e , t h e r e f o r e , a c c e p t e d t h e f a i n t p e a k s a s r e a l and t h a t t h e y 
r a n g e i n maximum b r i g h t n e s s from 1 3 - 5 t o l 4 - 3 v and hence a r e 
e i t h e r j u s t above or a t t h e t h r e s h o l d o f t h e i n s t r u m e n t s used. 

A t o t a l o f 58 f a i n t p e a k s were r e c o r d e d a f t e r r u l i n g out some 
d o u b t f u l c a s e s where J o n e s i n d i c a t e d he was u n c e r t a i n - The num­
ber i n t h e i n t e r v a l s o f 1000 days v a r y from 1 t o 1 8 . The i n t e r ­
v a l t h a t had o n l y one was t h a t i n w h i c h t h e n i g h t s covered was 
w e l l below t h e av e r a g e - T a k e n i n y e a r s t h e number observed a r e 



r e l a t e d to t h e gaps i n t h e r e c o r d s i n t h e sense t h a t the fewer t h e 
gaps the more peaks t h a t were o b s e r v e d . T h a t i s what one would ex­
p e c t . 

The f r e q u e n c \f observed peaks depends s t r o n g l y on how w e l l 
the s t a r was monitored. F o r t h o s e t h a t a r e p r o b a b l y s u c c e s s i v e 
t h e r e i s a p p r o x i m a t e l y one e v e r y 37 days but t h i s c y c l e v a r i e s 
w i t h i n wide l i m i t s . The observed f a i n t p e a k s a r e l i s t e d i n 
T a b l e 4 i n w h i c h the numbers i n t h e f i r s t column r u n s u c c e s s i v e l y 
w i t h the numbers g i v e n t o t h e b r i g h t maxima i n T a b l e 3- I n t e r v a l s 
i n the t h i r d column of T a b l e 4 a r e t h o s e between observed maxima, 
i r r e s p e c t i v e of whether those were b r i g h t or f a i n t . 

TABLE 4 

Oil SERVED , AINT PEAKS OP TU MENSAE 
No ,JD MAXIMUM m INT , DURATI 

V d 
d 

n 2,4 38.210? 13-5 2 0 2 
3 238 13-8 22 1 
4 2 54 l 4 . 3 16 1 
5 285 13-87 31 2? 
6 298 13-8? 13 9 

328 i4 . o 30 0 

') 382 14 .0 ? 26 1? 
to 40 3 14 . 2 ? 21 1 
11 421 13-5 18 2 ? 
12 440 13.8? 19 9 
13 477 14.0 37 1 
15 552 13-6? 65 1 
16 587 14 .2? 35 1? 
18 733 14 .2 9 8 1 
19 806 14 .0? 73 1 
21 891 14 .27 59 1 
23 2,4390 48 14. 2? 72 9 
24 100 13.6? .52 9 
27 489 i 4 . o ? 113 7 
28 548 13-8 59 1 
29 577 13.9 29 3 
32 890 i 4 . 2 ? 48 1? 
33 908 13.8 18 1 
34 946 14. 2 0 38 9 
35 2,440,000 13-9 54 1 
36 034 14.0? 34 4? 
38 172 14.2 89 1 
39 302 13-9 130 9 
40 382 13-9 80 1 
41 619 13-8 237 9 
42 923 13-9 304 1 
43 960 14. 2? 37 7 
44 991 14. 2? 31 1 
45 2 , 4 4 i , 0 i 9 14. 2? 28 9 
46 032 13.6 13 1 
47 050 13-9 18 9 
49 177 14.2? 100 1? 
50 196 13-9 19 1 
51 238 14.1 42 1 
53 319 13-8? 63 ? 
54 383 14. 2? 64 ? 
55 398 14.3 15 1 
56 4l0 14.2 12 1 
57 444 l 4 . o 34 1 
59 500 13-8 31 1 
60 513 14. 2? 13 7 

REMARKS. 

D e c l i n e o n l y seen. 
S i n g l e o b s e r v a t i on. 
S i n g l e ob s e r v a t i o n . 
Gaps of 2d on e i t h e r s i d e of 2 8 5 . 
May have been s t a r t o f r i s e ; was 
f o l l o w e d by gap of 8 d . 
Gaps of 8d on c i t h e r s i d e of 3 2 8 . 
Gaps of 2d on e i t h e r s i d e of 3 8 2 . 

Gap of 3d b e f o r e 4 2 1 . 
Gap o f 5d b e f o r e & 3d a l t e r 4 4 0 . 

Gap of 2d b e f o r e 5 5 2 . 
Gap of 3d a f t e r 587. 

Gap of 4d a f t e r 0 4 8 . 
Gaps of 4d on e i t h e r s i d e of 1 0 0 . 
Gaps 9d b e f o r e & a f t e r 489-

Gaps of 2d b e f o r e & a f t e r 8 9 O . 

Gaps 3d b e f o r e & 7d a f t e r 946. 

Gap 7d b e f o r e 3 0 2 . 

Gaps 5d b e f o r e & 2d a f t e r 6 1 9 . 

Gap lOd b e f o r e 9 6 0 . 

Gap 7d b e f o r e O 1 9 . 

Gap 3d b e f o r e 0 5 0 . 
Gap 2d b e f o r e 177-

Gap 5d b e f o r e 319 
Gap 5d a f t e r 3 8 3 . 

P o s s i b l y two maxima 6d a p a r t or t h e 
s t a r t & f i n i s h of a b r i g h t maximum. 
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TABLE 4 ( c o n t ) 
No. JD MAXIMUM m INT. DURATION. REMARKS. 
— v d a -

61 2,441,526 13.6 13 2 
62 549 14.1 23 ? Gaps 3d b e f o r e & 2d a f t e r 549-
63 576 14.2? 27 ? Gaps 3d b e f o r e & 2d a f t e r 5 7 6 . 
65 695 13-9 37 ? Gaps 8d b e f o r e & 6d a f t e r 695-
66 758 13-8? 63 ? Gap 6d b e f o r e 7 5 8 . 
67 823 13-8 65 2? Gap 6d b e f o r e ; may have been a b r i g h t 

maximum of w h i c h bottom of f a l l o n l y 
ob s e r v e d . 

5 6 2 . 

69 855 13-8? 11 1 
70 917 13-8? 62 9 Gap o f 3d a f t e r 917-
72 2,442,030 14.2? 51 ? Gap 8d a f t e r 0 3 0 . 
75 562 13-8? 193 9 Gap 6d b e f o r e & lOd a f t e r 
80 2,443,398 13-8? 269 9 Gap 6d a f t e r 3 9 8 . 
83 749 14. 2 67 1 

7- CONCLUSIONS 

TU Men has maxima b r i g h t e r t h a n 1 2 m 5 v , w h i c h a r e e i t h e r wide w i t h 
w i d t h s of 6 d a y s , or l o n g e r , or narrow, w i t h w i d t h s of 5 days or 
l e s s . Some of t h e wide maxima may be s up er ma x i m a of l o n g d u r a t i o n . 
T h e r e a r e no anomalous maxima w i t h slow r i s e s . The r i s e i s a l w a y s 
r a j a i d . T h e r e a r e a l s o f a i n t p e a k s w i t h a maximum b r i g h t n e s s of 
13-5v, or f a i n t e r . They have a n a v e r a g e d u r a t i o n o f one day. Some 
r e c o r d e d f a i n t p e a k s may be p o r t i o n s of b r i g h t maxima w h i c h have 
o n l y been p a r t i a l l y o b s e r v e d . 

The mean i n t e r v a l between s u c c e s s i v e b r i g h t maxima i s 193-6 days. 
T h a t between s u c c e s s i v e f a i n t p e a k s i s a p p r o x i m a t e l y 37 d a y s . The 
mean c y c l e between s u e c e s s i v e maxima of a l l t y p e s i s 68 days w i t h 
a marked d i f f e r e n c e i n t h e mean c y c l e i n d i f f e r e n t y e a r s . 

F o r t h e y e a r s to December 3 1 , 1967, t h e mean c y c l e i s 55 days; 
f o r t h e y e a r s 1 9 7 1 - 7 4 , i n c l u s i v e , i t i s 53 days; f o r 1968-70 i t i s 
98 days and f o r 1975-77 i t i s 158 d a y s . T h i s l a s t i n t e r v a l was 
p o o r l y observed and i t s mean c y c l e r e f l e c t s t h i s . TU Men a p p e a r s 
t o have been l e s s a c t i v e i n 1968-70 a l t h o u g h i t was a s s i d u o u s l y 
monitored i n t h o s e y e a r s . I t i s concluded t h a t t h e normal mean 
c y c l e of TU Men i s about 54 days and t h a t i t has i n t e r v a l s of 
c o m p a r a t i v e i n a c t i v i t y . 

T h i s s u g g e s t s t h a t TU Men may be of t h e Z Cam c l a s s s i n c e i t i s 
p o s s i b l e t h a t i t r e m a i n s a t some magnitude i n t e r m e d i a t e between 
maximum and minimum f o r many c y c l e s . U n f o r t u n a t e l y no e v i d e n c e 
can be o f f e r e d on t h i s because t h e r e a r e a v e r y l i m i t e d number of 
o b s e r v a t i o n s when i t h a s been o b s e r v e d a t from about l 4 . 7 v t o l 6 . 2 , 
or i n v i s i b l e and f a i n t e r t h a n l 6 . 2 . I f TU Men i s not o f t h e Z Cam 
t y p e t h e n i t a p p e a r s t h a t i t " t u r n s o f f " f o r l o n g i n t e r v a l s . 
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A VARIABLE I N THE F I E L D OF RW CARINAE 

C o l i n W. Venimore 
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: O b s e r v a t i o n s o f a newly d i s c o v e r e d v a r i a b l e i n t h e 
f i e l d of 0 9 1 8 6 8 RW Car a r e g i v e n i n t e n day means, 
and p l o t t e d i n a l i g h t c u r v e . An i d e n t i f i c a t i o n 
c h a r t i s p u b l i s h e d . 

1. POSITION: 
The a p p r o x i m a t e p o s i t i o n of t h e newly d i s c o v e r e d v a r i a b l e i s : 

( 1 9 0 0 ) : 9h 16m 19.5s - 6 8° 1 0 I 7 

I t does not appear to be l i s t e d i n t h e CPD or CoD. The s t a r 
a p p e a r s i n t h e Union O b s e r v a t o r y ' s r e p r o d u c t i o n of t h e F r a n k l i n 
Adams c h a r t s i n a r e a - 7 0° No.28 c e n t r e d a t 9h 00m - 7 0° ( 1 8 7 5 ) - I t 
a l s o a p p e a r s a s e r i e s of photos h e l d by F.M. B a t e s o n , w h i c h 
i n c l u d e H a r v a r d p l a t e D13294; p l a t e 310 by I . S t r a n s o n and t h e 
c h a r t from A u c k l a n d O b s e r v a t o r y No. AO 13, 1969 F e b r u a r y . I t s 
p o s i t i o n i s shown on C h a r t 73 ( B a t e s o n e t a l 1 9 6 6 ) . F i g u r e 1 i s 
a t r a c i n g from C h a r t 7 3 , s c a l e 20"=lmm on w h i c h t h e s t a r has 
been marked " V a r i a b l e " . 
2. OBSERVATIONS 

The v a r i a b i l i t y of t h e s t a r was f i r s t s u s p e c t e d by Venimore on 
JD 2,44l,066 (1971 A p r i l 24) and o b s e r v a t i o n s from t h a t d a t e to 
JD 2,443,995 a r e p u b l i s h e d a s t e n day means i n T a b l e 1. A l l of 
the 289 o b s e r v a t i o n s were made v i s u a l l y by Venimore u s i n g t h e 
comparison s t a r s on C h a r t 73-

3. LIGHT CURVE. 

The l i g h t c u r v e from t h e t e n day means i s p l o t t e d i n F i g u r e s 2 
and 3* Where th e means a r e dependent on o n l y one o b s e r v a t i o n 
t h e s e a r e p l o t t e d a s c r o s s e s ; two or t h r e e o b s e r v a t i o n s a r e i n ­
d i c a t e d by dots and f o u r or more by open c i r c l e s . The d i s c o n ­
t i n u i t y of t h e c u r v e i s due m a i n l y to t h e s t a r b e i n g u n f a v o u r ­
a b l y p l a c e d f o r t h e o b s e r v e r i n t h e l a t t e r months of each y e a r . 

4 DISCUSSION 

The mean ran g e i s l 0 m 0 0 v m t o l l ^ j j v . Maxima ra n g e from 9 ™ 9 v t o 
1 0 . l v and minima from 11.0 to 1 1 . 6 v . G e n e r a l l y t h e minima a r e 
s h o r t and sharp and f o l l o w a f a l l t h a t i s much s t e e p e r t h a n t h e 
r i s e . P a r t s of t h e c u r v e t h a t have been dashed a r e p u r e l y s u r ­
mise and cover t h o s e t i m e s when no o b s e r v a t i o n s were made. 

As a l l t h e o b s e r v a t i o n s a r e from one ob s e r v e r , i t i s not 
p o s s i b l e to e s t a b l i s h how p r e c i s e t h e d i s p a r i t i e s from one 
c y c l e t o t h e n e x t r e a l l y a r e . The o b s e r v e r ' s e r r o r s and s y s t e ­
m a t i c d e v i a t i o n s may i n f l u e n c e t h e shape o f t h e c u r v e . At some 
p o i n t s t h e r e i s some s m a l l degree o f s c a t t e r . I t i s o b v i o u s 
t h a t b e f o r e a n a c c u r a t e mean c u r v e c a n be drawn t h e v a r i a b l e 
needs t h e a t t e n t i o n of more o b s e r v e r s . 

T a b l e 2 l i s t s t h e ob s e r v e d dat es of maxima and minima. T h e s e 
g i v g a mean p e r i o d of 3 6 5 - 4 , w i t h maxima g i v i n g a p e r i o d of 
355-8 and minima 375 d a y s . M-m i s 0 . 6 2 P . 

B a t e s o n ( p r i v a t e communication) w r i t e s "Without a spectrura of 
t h i s s t a r I am i n c l i n e d t o c o n s i d e r from i t s s m a l l r a n g e and t y p e 
of v a r i a t i o n s t h a t i t b e l o n g s t o t h e s e m i - r e g u l a r c l a s s . " 
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TABLE 1. 

lm:n MEANS 01 1 \ AM ABLE ' 

MEAN ME AN No. MEAN MEAN No 
J . D. MAG OBS J . D . MAG 0B, 

-v • • -v 
2441000+ 2442 :ooo+ 
069 -9 10. 46 5 0 30 . 9 10 .0 1 
100. 8 10. 50 1 0 3 9 . 6 10 .02 4 
120 . 8 10. 45 2 0 45- 9 10. 1 l 
144. 8 10. 4 1 0 5 9 . 9 9. 90 
150. 3 10. 45 2 071 - 3 0.92 5 

156. 8 10. 6 1 0 7 6 . 4 10.00 
184. 8 10. 7 J 098. 9 10 . 2 1 
2 0 2 . 8 10. 3 1 120 . 3 10. 32 6 
2 1 2 . 8 10. 8 1 1 3 1 . 3 10.32 6 
293. 6 10. 10 3 1 3 6 . 3 10.30 0 

3 0 8 . 9 1 0 . 1 i 1 4 8 . 8 10. 6 1 
3 6 2 . 9 10. 20 2 1 6 2 . 8 10.6 1 
3 9 2 . 3 1 0 . 60 2 166. 8 11.2 1 
399- 9 10. 1 1 8 1 . 6 11.33 7 
426. 9 1 1. 0 1 1 8 7 . 3 11. 50 2 

4 4 2 . 8 1 1 . 4 1 195. 8 11.6 1 
4 7 3 . 8 10. 7 1 2 0 8 . 8 11.4 1 
4 9 8 . 8 10. 55 2 22 1 . 6 11.30 5 
5 0 6 . 8 11. 4 1 242 . 3 11.50 2 
648. 9 1 0 . 4 1 2 4 6 . 8 11.6 1 
6 6 0 . 9 10. 10 0 393. 4 10.35 2 

6 8 1 . 7 9. 96 5 399. 3 10. 20 5 
6 9 0 . 2 10. 00 3 4 l 4 . 9 10 . 2 1 
7 0 8 . 4 10. 30 2 4 1 9 . 4 10. 10 2 
739- 9 1 0 . 36 5 428. 4 10.15 2 
7 6 9 . 6 1 0 . 48 5 452. 4 9.95 2 
777- 8 1 0 . 50 2 459. 4 10.00 2 
798. 3 10. 90 4 473. 9 10. 10 2 
8 1 0 . 8 11. 1 1 484. 4 IO.65 2 
8 2 8 . 3 1 1 . 40 2 5 0 8 . 4 10.68 5 
8 3 8 . 3 1 1 . 20 2 518. 3 10.75 4 
8 6 0 . 3 11 . 00 2 533- 8 10.9 1 
8 8 2 . 8 1 0 . 63 3 539. 8 11.05 2 
8 8 9 . 3 1 0 . 65 2 544. 4 11.00 2 

548. 8 11.07 3 
5 6 1 . 8 11.0 1 
5 7 0 . 0 10.80 5 
575- 9 10.9 1 

ME AN 
-MAG 

2442000-

No. MEAN Mis AN No. 
OBS . J . D. HVG OBS 

5 9 2 . 1 1 0 . 67 3 
6 0 1 . 8 1 0 . 5i) 2 
7 4 4 . 4 1 0 . 35 
7 5 1 . 4 10. 27 4 
7 7 8 . 9 1 0 . 15 

7 9 7 . 9 10. n 1 
L 

83 L. 6 10. 15 4 
8 3 9 . 8 10. 44 1 
8 5 9 . 3 10 , 65 n 

8 7 2 . 0 1 1 . 03 3 
8 8 8 . 8 1 1 . 4 5 0 

90 2. 2 1 1 . 53 3 
9 J f» • n 1 1 . 07 3 
9 2 b . 8 10. 9 1 

9 4 4 . 8 10. 9 1 
951- 8 1 0 . 60 
9 5 8. 9 1 0 . 6 1 

244 3000+ 

00 4. 8 10. 4 1 
0 1 0 . 8 1 0 . 4 1 
123. 9 10. 00 3 
1 2 8 . 9 1 0 . 0 1 
138. 9 10. 3 l 
1 5 7 . 9 1 0 . 4 l 
1 6 5 . 9 1 0 . 4 l 
1 7 0 . 9 1 0 . 3 l 
1 8 5 . 6 1 0 . 35 4 

2 1 5 . 9 10. 13 3 
2 2 3 . 4 1 0 . 40 2 

2 4 3 - 9 1 0 . 86 3 
2 5 2 . 9 1 0 . 9 1 
273- 4 1 0 . 95 2 
2 8 5 . 3 1 0 . 90 2 
3 0 6 . 3 1 0 . 75 2 
3 1 6 . 9 1 0 . 8 1 

2443000+ 

3 3 0 . 8 1 0 . 4 1 
3 3 8 . 8 t o . 4 1 
3^7. 8 10. 4 1 
30 5. 4 1 0 . 45 4 
3 7 3 . 4 10. 25 
39 4. 8 10. 20 0 
40 3. 8 10. o I 
4 14. 9 1 0 . 10 Q 
4 8 7 . 6 10. 33 3 
5 0 8 . 9 10. 10 
5 1.4. 9 10. 1 1 

5 3 7 . 9 1 0 . 3 L 
5 4 3 . 9 10. 43 n 
5 9 7 . <) 10. 5 L 
6 0 3 . 4 10. 60 
6 3 7 . 0 10. 70 0 

6 5 5 . 8 10. 6 1 
6 6 1 . 8 1 0 . 7 1 
6 9 3 . 4 11. 20 
7 2 3 . 9 10. 00 3 
8 7 4 . 9 1 0 . 1 1 

8 9 4 . 9 10. 33 3 
9 0 3 . 8 10. 0 1 
9 2 4 . 1 1 0 . 10 4 
935- 9 10. 30 1 
9 5 6 . 9 1 0 . 7 1 

9 6 5 . 9 1 1 . 0 1 
9 8 5 . 8 1 1 . 00 0 

993- 9 1 1 . 10 2 
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TABLE.2 

OBSERVED MAXIMA AND MINIMA OF VARIABLE I N F I E L D OF UW CARINAE. 

MAXIMA ' MINIMA 
J . D . MACw INT J.D. MAG INT 

2,44i, 328 10. 1 
d 2,44l,445 11.6 * * • 

685 10.0 357 840 11.4 395 

2,442,0 57 9.9 372 2,442,198 11.6 358 

4 53 9.9 396 545 11.0 347 

80 f LO. i 348 900 11-5 355 

2,44 3,100? 9.9? 299 2,443,268 11.0 368 

4 63 10. 1 363 695? 11.2 427 

d 

• 
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• - * -

• lot • 
* 

* 

* • 
• • 

* • 
. - i -\:.r" 1 I r 5 t;i P i c - - f - ; ' M I 'lv r t o n v • r i '< r-1 • i n V' ' >i 
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V 

o 
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O 
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00 

.5 

\
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ON 

•x 

11.0 

1 1 . 5 

o 
o 
o 
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XX 

9.5 
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11.0 

1 1 . 5 

F i g r e 2. L i g h t Curve o f V a r i a b l e i n f i e l d o f RW Car. 
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1 0 . 5 

U.11 .0 

11-5 

I J 

9.5 

10 .0 

10.5 

11.0 

11 . 5 

F i g u r e 3. L i g h t Curve of V a r i a b l e i n f i e l d of RW Car ( c o n t ) 

• 
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THE DWARF NOVA—CX ORIONIS 

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 , Var i a b l e S t a r S e c t i o n , R. V. S . N. X. 

SUMMARY: A t o t a l of t t ^ l observed maxima of CZ O r i a r e l i s t e d f o r 
the i n t e r v a l JD 2,434,767 t o 2 , 4 4 3 , 3 8 7 . The extreme r a n g e 
i s 11.8 to I S . 6 v w i t h a mean c y c l e of 25-73 days. 
A p r e l i m i n a r y c ompari son i s ma de w i t h v i s u a l ob s e r -
v a t i o i l s p u b l i shed e l sewhere. I t i s shown t h a t , because 
o f gap s i n moni t o r i n g , a more meaiii n g l u l d i sens s i on 
of CZ O r i would be p o s s i b l e i t a l l o b s e r v a t i o n s were 
c o l l e c t e d and d i s c u s s e d by one c e n t r a l or g a n i z a t i o n . 

1. INTRODUCTION 

CZ O r i i s c l a s s i f i e d a s U Gem t y p e w i t h a range of 11.8 to l6.2p 
and a mean c y c l e of 26.6 (lays ( K u k a r k i n et a l 197 0 ) . I s l e s ( 1 9 7 6 ) 
p u b l i s h e d o b s e r v a t i o n s by the 13.A.A. from 1930 to 1969. A.A.V.S.O. 
(1958-1972) have a l s o p u b l i shed o b s e r v a t i o n s , 
2. CHARTS AND SEQUENCES 

C h a r t s 44l and 442 ( B a t e s o n et a l 1979 ) show the same p h o t o v i s u a l 
sequence a s ap p e a r s on t h e c h a r t s used by the B. \ \ and A.A.V.S.O. 
T h i s sequenc e wa s p u b l i shed by Mi t c h e l l and Wir 1 alien ( 19 39) and 
was used by our o b s e r v e r s p r i o r t o t h e p u b l i c a t i o n of c h a r t s 44l 
and 4 4 2 . 

3- OBSERVAflONS 

Ob s e r v a t i o n s 
Dec.27) were 

from JD 2,434,767 
c o n t r i b u t e d by: 

(1954 J a n . 23) to 2,443,870 (1978 

A.E. JONES 
M.V. JONES 
V.L. MATCIIETT 
S i x O b s e r v e r s 

1, 105 
202 
94 
84 1,485 

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 were n e g a t i v e . Those to 2440652 
were p u b l i s h e d i n t h e C i r c u l a r s of t h e S e c t i o n a s d a i l y means.The 
o b s e r v i n g s e a s o n i s from August to A p r i l and, w i t h few e x c e p t i o n s , 
a l l o b s e r v a t i o n s a r e c o n f i n e d to t h e s e n i n e months each y e a r . 

CZ O r i has not been monitored n e a r l y a s c l o s e l y a s t h e s o u t h e r n 
dwarf novae because of i t s l e s s f a v o u r a b l e p o s i t i o n . 

4. DISCUSSION 

The observed maxima a r e l i s t e d i n T a b l e 1 i n which t h e first c o l ­
umn g i v e s a s e r i a l number to each maximum. I n t h e second column 
l o n g ( L ) maxima a r e t h o s e w i t h a w i d t h a t 13-0 l o n g e r t h a n 6 day s ; 
s h o r t s ( S ) t h o s e w i t h w i d t h s l e s s t h a n 5 days. Maximum No. 24 i s 
of t h e anomalous ( A ) t y p e and No. 104 p r o b a b l y o f t h i s t y p e . 

Because o f 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 so t h a t 
g e n e r a l l y o n l y p a r t of t h e c u r v e was observed t h e r e i s an u n c e r ­
t a i n t y of a day or so i n most of t h e d a t e s of observed maxima. 
N e g a t i v e o b s e r v a t i o n s h a v e o f t e n h e l p e d i n de t e r m i n g t h e s l o p e 
of t h e 1ight c u r v e . 
No two maxima c a n be c l e a r l y s t a t e d a s b e i n g s u c c e s s i v e . Those 

s e p a r a t e d by l e s s t h a n 42 days h a v e been R e g a r d e d a s p r o b a b l y 
s u c c e s s i v e . T h e s e give a mean c y c l e of 28.1 from 68 maxima w i t h 
i n t e r v a l s r a n g i n g from 10 t o 42 days. 

From 7 maxima c o n s i d e r e d t o be w e l l determined l o n g s have a mean 
r 
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maximum magnitude of 1 2 . 0 9 ( e x t r e m e s 11-9 t o 12.3) and a mean 
w i d t h of 8.25 days. The c o r r e s p o n d i n g f i g u r e s f o r s h o r t s a r e : 
mean 12.19 ( e x t r e r n e s 11.8 to 1 2 . 6 ) ; w i d t h 2.8 days, from e i g h t 
maxima. 

A l i m i t e d number of o b s e r v a t i o n s a t minimum show t h a t CZ O r i 
i s t h e n around 15.6. T h i s i s somewhat f a i n t e r t han l 4 . 4 - l 4 . 8 
g i v e n by I s l e s ( l 9 7 6 ) . Our o b s e r v e r s a l s o tend t o r e c o r d the 
maximum b r i g h t n e s s f a i n t e r t h a n t h e B.A.A. by about 0.2. 

A compar i son w i t h t h e B. A. A. r e s u l t s show a d i f f e r e n c e of 
s e v e r a l days i n the d a t e of observed maxima i n s e v e r a l i n s t a n c e s . 
One must expect m a r g i n a l d i f f e r e n c e s of a day or so because i t i s 
d i f f i c u l t to be p r e c i s e when d e a l i n g w i t h f r a g m e n t a r y o b s e r v a t i o n s . 
A d d i t i o n a l l y t h e r e w i l l a l w a y s be a s l i g h t l y d i f f e r e n t i n t e r p r e t ­
a t i o n p l a c e d on the o b s e r v a t i o n s by d i f f e r e n t i n v e s t i g a t o r s . 

On c o m p l e t i o n of T a b l e 1 a comparison was made of t h e observed 
d a t e s of maxima w i t h t h o s e t h a t c o u l d be d e r i v e d from t h e r e c o r d s 
p u b l i s h e d by t h e A.A.V.S.O. ( 1 9 5 8 - 7 2 ) . T h e r e was c l o s e agreement 
between the two s e t s of r e c o r d s , a l t h o u g h n a t u r a l l y t h e r e were 
maxima r e c o r d e d byr one or o t h e r o r g a n i z a t i o n and not by the o t h e r 
because of gaps i n t h e i r r e c o r d s . Combining both s e t s of r e c o r d s 
t h e r e a r e 60 maxima which appear to be c o n s e c u t i v e . These g i v e a 
mean c y c l e of 2",73 which i s c o n s i d e r e d t o be c l o s e to t h e t r u e 
v a l u e . The i n t e r v a l s between t h e s e s u c c e s s i v e maxima ran g e from 
6 to 4 (> days. Ther e i s a l s o e v i d enc e t ha t CZ O r i has mi nor peaks 
whi ch would make t l i e mean cy c. e somewha t shor t er . The A.A.V.S.O. 
magnitudes a t maxima a r e s l i g h t l y b r i g h t e r t h a n t h o s e r e c o r d e d 
11 \r ob s e r v e r s. 
n>. CONCLUSIONS 

CZ O r i has a mean c y c l e of 25^73 and an extreme range of 11.8v to 
15-6v. Outb u r s t s show an o c c a s i o n a l anomalous maximum and a l s o 
Iong maxima wi th w i d t h s of 6 days, or l o n g e r and s h o r t maxima 
w i t h w i d t h s l e s s t h a n 5 d a y s . T h e r e i s s t r o n g e v i d e n c e t h a t i t 
a l s o has minor peaks when maximum b r i g h t n e s s i s around 13-0 -
1 3 O . 

I t i s o b v i o u s t h a t a l l r e c o r d s from t h e t h r e e o r g a n i z a t i o n s 
quoted i n t h i s paper a r e f r a g m e n t a r y . I t would be much more 
m e a n i n g f u l i f a l l t h e o b s e r v a t i o n s were d i r e c t e d to one c e n t r a l 
o r g a n i z a t i o n a s t h i s would e n a b l e them to be combined and a 
b e t t e r u n d e r s t a n d i n g of t h e b e h a v i o u r o f CZ O r i d e t e r m i n e d . To 
a i d such a d i s c u s s i o n t h e r e c o r d s of t h e V.S.S., R.A.S.N.Z. a r e 
b e i n g p l a c e d a t the d i s p o s a l of t h e B.A.A. 
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TABLE 1 

OBSERVED MAXIMA OF CZ ORIONIS 
SERIAL ?YPE MAXIMUM 
No. JD 2 4 . . 

m v 
d d 

No. 
Obs NOTE S 

9 
10 

11 
12 
13 
14 
15 
16 
17 
l8 
19 
20 

21 
22 
23 
24 
25 
26 
2 7 
28 
29 
30 

31 
3 2 
33 
34 
35 
36 
37 
38 
39 
40 

41 
4 2 

4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
49 
50 

5 1 
52 
53 
54 
5 5 
56 

L 
* 

S 

s 
L? 
S? 
s? 

s 
s? 

s? 
A 

s 
s? 
L 

s? 

s? 
L 
» 

S? 

s ? 
L 
s ? 
L 
S? 

34767? 
34798 
34829 
3 4 8 6 4 
34990 
35013 
35044 
35096 
35152 
35176 

35371 
35423 
35481 
35517 
3 5 5 4 8 

35715 
35762 
35799 
35821 
35932 

36119 
36i4i 
3 6 2 O O ? 
36225 
36267 
36319 
36498 
36528 
36587 
36604 

36631 
36665 
36810 
36842 
36902 
36976 
36986 
37168 
37240 
37256 

3 7 2 8 3 
37386 
3 7 5 2 5 
37563 
37587 
37625 
37649 
37669 

3 7 6 9 5 
3 7 7 4 6 

37950 
3 8 0 i i 
38050 
3 8 0 8 8 
38120 
3 8 3 5 5 

1 2 . 1 
1 2 . 8 
1 2 . 7 
1 2 . 3 
1 2 . 0 
1 2 . 8 
13- 2 
13- 1 
12. 0 
1 2 . 5 

1 3 . 1 
1 2 . 1 
1 2 . 8 
1 2 . 5 
1 2 . 5 
1 2 . 8 
12. 8 
13- 1 
12. 5 
1 2 . 2 

13- 1 
1 2 . 4 
1 3 . 0 
1 2 . 0 
1 2 . 6 
12. 5 
12. l 
1 2 . l 
1 2 . 1 
1 2 . 7 

12. 2 
1 2 . 4 
1 2 . 3 
1 2 . 3 
12. 2 
1 2 . 4 
1 2 . 2 
1 2 . 1 
1 2 . 8 
1 2 . 5 

1 2 . 1 
1 2 . 0 
1 2 . 8 
1 2 . 6 
1 2 . 1 
1 2 . 6 
1 2 . 3 
1 2 . 8 
1 2 . 1 
1 2 . 4 

1 2 . 5 
1 2 . 9 
1 2 . 0 
1 2 . 8 
12. q 
1 2 7 5 

31? 
31 
35 
* * 

23 
31 

24 

36 
31 

37 

22 

25 
42 

30 

27 
34 
» # 

32 

10 
• * 

16 

27 

38 
24 
38 
24 
2 0 
26 

3§ 
38 
3 2 

828 
* * » 

* • # 

* » r 

043 

150 

547 

760 

17 

217 

* • * 

* * * 

* • • 

586 

900 

278 

8 0 0 . 

016 

154 
182 

4 2 6 . 5 

550 
718 
764 
801 

270 

499-5 

589 
607 

6 4 0 . 5 
* * * 

845 

259 

.5 287.5 

11 

6 7 4 

0 4 8 

1 1 7 - 5 

0 5 5 
* * * 

1 2 4 
3 5 7 

- 5 

3 
2 
2 

1 
4 
2 
1 
1 
4 
2 

3 
3 
3 
2 
4 
2 
4 
3 
1 
3 

1 
1 
1 
4 
2 
2 
4 
o 
4 
3 

6 
1 
2 
4 
3 
l 
3 
3 
l 
3 

5 
4 
2 
4 
3 
l 
2 
4 
4 
1 

1 
3 
7 
2 
3 
3 

( 1 ) 

(2) 

( 3 ) 
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TABLE 1 ( c o n t ) . 
SERIAL TYPE MAXIMUM mv INT CZ= i 3 m 0 WIDTH NO. NOTES 

No. JD 2 4 . . d R I S I N G FALLING d OBS. 
57 * • 38401 12.2 # * * * * • • # • a 3 
58 a m 38772 12.7 * * * * * a * a> 1 
59 S 38796 1 2 . 8 24 • * m 7 9 7 * * 4 
60 S 38824 1 2 . 8 28 * * # 827 * m 2 ( 4 ) 

6i L 38854 12.3 30 851.5 858 6.5 4 (5) 
62 • a 39026 12.6 * * m m m * * * 1 
63 39123 12.7 * 4 m * * * * * * * 1 
64 39149 12.4 26 * * * • m • • a 3 
65 S 39205 12.7 • * • * * 208 * * 3 
66 L 39523 12.4 521 531 10 11 (6) 
67 S 39563 12.0 40 563 565 2 6 ( 7 ) 
68 . . 39772 12.8 * * m m * . . . 1 ( 8 ) 
69 L 398iO 13.3 38 * * • 820 l ( 9) 
70 L ? 39850 12.0 40 * * * 856 3 (10) 
71 S 39904 12. 5 r . 903.5 905 1.5 4 (11) 
72 L ? 39935 1 2 . 4 31 . . . 940 5 (12) 
73 39968 12.5 33 . . . • * * 1 
74 4 0 i i 8 12.0 • * . . . 123 5 (13) 
75 40154 12.9 36 ... . . . 1 
76 40192 12. 4 38 . . . . . . 1 
77 40317 12.2 * * . . . 320 3 (14) 
78 L 40 50 4 11.9 5 0 2 . 5 511 8.5 6 (15) 
79 40531 12.8 27 - * . • 2 
8o 40575 12.4 - • a a * 1 

8i m m 40667 1 2 . ^ 1 
82 40856 12. 4 * » • 1 
83 40890 13- 1 34 - * * 1 
84 S 40918 1 2 . 5 28 * • • 920 3 
85 40 9 4 9 11.9 31 * a * . . . 4 
86 s 41665 12.9 a a a 667 2 
87 s 4l687 12.4 22 686. 5 6 9 0 . 5 *4 4 
88 L 41711 12.0 24 710 717 7 8 
89 s 417 38 12.4 27 a a a 739 9 w 3 
90 s 417 59 12.3 21 * a m * w 1 

91 s 4 i 7 8 i .5 11 .8 2 2 . 5 7 8 0 . 8 783 2.2 8 
9 2 L 4 1806 12.0 24. 5 802 809 7 8 
"J 3 4 2006 12.0 * a ft a a 009 r t 2 
94 42044 12.5 38 044 a # a m * 3 
9 5 s 420 63 13.0 19 O63 O65 2 3 
96 s 42090 12.6 27 089.7 0 9 1 1.3 5 
9 7 42107 1 2 . 7 17 • m m * * a a • 1 
98 • * 42135 12.0 28 132 * • * a m 9 
99 42160 12. 3 25 m m m 163 • • 4 
100 42375 1 2 . 1 • * 369 * * * * * 3 
10 1 s 42403 12.3 28 40 2. 5 405.5 3 6 
102 s 42428 12. 6 25 427 430 3 5 
10 3 s 42450 12.5 22 449 454 5 8 
104 A? 42482 11.9 32 473 485 12 14 
105 42543 12.0 m m a • a 2 
106 42758 12. 6 a a • m m 1 
107 42776 12.0 18 m m * 2 
108 42806 13-3 30 1 
109 42824 13.0 18 * * • 1 
110 42874 12.2 * a" m m m 4 
111 43100 12. 1 * • 102 4 
112 43133 13- 1 33 • * a 2 
113 43163 12.9 30 * * a 1 
114 43195 1 3 . 1 3 2 • • m 2 
115 43220 1 1 . 8 25 2 2 9 6 
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TABLE 1 ( c o n t ) . 

SERIAL TYPE MAXIMUM mv INT CZ =l3"'o :i DTli NO. NOTES 
No. JU 24.. d RISING FALLING d OBS. 

116 .S 43513 12.3 -• 512 515 3 5 
117 •• 43533 13.0 20 ... ... .. 1 
118 .. 43 5 52 12.3 19 ... ... •• 3 
119 •• 43577 11.7 25 ... ... -• 4 
120 43602 12.8 25 ... ... l 
121 .. 43869 12.5 ... ... -

Notes to T a b l e 1 

( 1 ) . O b s e r v a t i o n s commenced 34767- Maximum may have been a day 
or two e a r l i e r . 

(2) . CZ O r i faded to f a i n t e r t h a n l 3 m 0 between Nos. 36 ^ 3 7 . 
(3) • T h i s maximum 9 days a f t er B. \.A. No. 2 1. 
( 4 ) . B.A.A. No. 22 on 818 when our o b s e r v a t i o n s p l a c e d CZ O r i 

Ml 
as f a i n t e r t h a n 1 3 . 6 . 

(5) . Maximum 6 l . B.A.A. have 38849.2 i t 1 . 6 w i t h CZ r i s i n g 84 4 ; 
f a l l i n g 851.6 from 6 ob s e r v a t i o n s . N.Z. 8 47.6 f a i n t e r than 
13.3 w i t h p o s i t i v e o b s e r v a t i o n s * 12.4 on 851.89; 12.3 On 
853.90; 12.4 on 854.84; 12T5 on 856.90 and (12.2 on 8 5 8 . 8 8 . 
I t app ear s t h a t a second out bur s t o c c u r r e d i mined i a t e l y a f t er 
t ha t r o c or d ed by t h e li . A. \

(6) . BAA 39528 l l m 8 . N.Z. 528 i2'il5 on d e c l i n e . Our o b s e r v a t i o n s 
g i v e 523 a s maximum a t 1 2 . 0 . 

( 7 ) . Agrees w i t h BAA No. 2(>. 
( 8 ) . BAA 771-
( 9 ) . Comb i ned w i t h B.A.A. No. 28 g i v e s a wi d t h ol 1 I da\. 
(10) . Agrees w i t h B.A.A/ No 29. 
( 1 1 ) . Agrees w i t h li.A.A. No. 3 1 . d 

(12) . Agr e e s w i fch B.A.A. No . 3 2 exc ep t f o r d L t I er vile e o I 1 
f o r CZ f a l l i n g a t 1 3 T 0 . 

(13) . D i f f e r s from B.A.A. No. 33 by 1-3- N.Z. r e c o r d e d CZ s t i l l 
r 1 s i ng on 11 6 . 7 -

(14) . Agrees w i t h B.A.A. No- 34. 
( 1 5 ) . 5 days e a r l i er t h a n B.A.A. No. 35-

THE DVMRF NOVA UU AQUILAE 
F r a n k M. Ba te son 

SUMftlARY: Twenty t h r e e observed maxima of UU Aql a r e t a b u l a t e d . A 
mean c y c l e of 49>£ i s found, Maxima a r e e i t h e r wide or 
narrow and no supermaxima or anomalous maxima were ob­
s e r v e d . A l l maxima have v e r y r a p i d r i s e s and smooth, 
stee p d e c l i n e s . The extreme range i s 10.9v t o f a i n t e r 
t h a n 15.Ov. 

1. INTRODUCTION 

UU Aql ( K u k a r k i n et a l 1969) i s c l a s s i f i e d a s U Gem t y p e w i t h a 
range of 11.0 t o l6.8p w i t h a mean c y c l e of 56 days. 

2. CHARTS AND SEQUENCE. 
B a t e s o n et a l (1976) p u b l i s h e d .chart 329 f o r use by members. The 
sequence shown t h e r e o n i s t h e same a s t h a t i n use by t h e B.A.A. 
and A.A.V.S.O. 
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3. OBSERVATIONS 

I n f r e q u e n t ob s e r v a t i o n s were made by A.F. J o n e s i n 1 9 5 9 - 6 2 , a l l 
of w h i c h were n e g a t i v e . UU A q l t h e n was not observed u n t i l 1969» 
when r e g u l a r m o n i t o r i n g commenced. T h i s paper d i s c u s s e s t h e ob­
s e r v a t i o n s from JD 2 , 4 4 0 , 4 4 0 (1969 Aug. 5) t o 2 , 4 4 3 , 8 1 5 ( 1978 
Nov. 2 ) . Ob s e r v a t i o n s were c o n t r i b u t e d by: 

JONES, A.F. 6 4 
JONES, M.V. 2 7 3 
M C M I L L A N , S . 32 
MATCHETT,(Dr)V.L. 8 4 
TAYLOR, ( D r ) . N. 50 
WILLIAMS, P. 2 4 
Seven o b s e r v e r s 3 5 562 

4. DISCUSSION 

The observed maxima a r e l i s t e d i n T a b l e 1, w h i c h i s a r r a n g e d i n 
the u s u a l manner. T y p e s of maxima g i v e n i n t h e second column a r e 
e i t h e r wide (W) or narrow (N) i n a c c o r d a n c e w i t h t h e d e t a i l s g i v e n 
below. I n column f o u r t h e magnitudes u n d e r l i n e d r e f e r to t h o s e 
when the s t a r was not a c t u a l l y o b served a t maximum b r i g h t n e s s . 

A l l maxima appeared to f a l l i n t o two t y p e s and were e i t h e r 
wide, when th e w i d t h a t 1 3 - 5 was 7 days, or l o n g e r , or narrow, 
w i t h w i d t h s o f l e s s t h a n 5 d a y s . No supermaxima or anomalous 
maxima were o b s e r v e d . A l l maxima had v e r y r a p i d r i s e s r e q u i r i n g 
l e s s t h a n one day to i n c r e a s e from i n v i s i b i l i t y below 1 5 - 0 t o 
maximum b r i g h t n e s s . The l i m i t e d number of w e l l observed maxima 
a l l showed an abrupt change i n the r a t e of d e c l i n e a f t e r UU Aql 
had faded 6 - 5 below maximum b r i g h t n e s s . Then t h e r a t e o f d e c l i n e 
was smooth and steep and v a r i e d v e r y l i t t l e from one maximum to 
a n o t h e r . The f i v e b e s t observed maxima av e r a g e d 1.2 per magnitude 
d e c l i n e . T h i s r a t e was t h e same between 12.0 and 1 3 - 0 and from 
13.0 to 1 4 . 0 . A p p l y i n g the r e l a t i o n s h i p suggested by B a i l e y ( l 9 7 5 ) 
t h i s d e c l i n e r a t e suggested an o r b i t a l p e r i o d of about 0 . 1 3 -

T h e r e were 11 maxima t h a t appeared tjo be c l e a r l y s u c c e s s i v e . 
The mean i n t e r v a l between t h e s e i s 49.5• 

UU Aql was i n v i s i b l e i n most i n s t r u m e n t s used when i t was a t 
m 

minimum. A few p o s i t i v e o b s e r v a t i o n s r e c o r d e d x t a t 15-0 or 
f a i n t e r . 
5. CONCLUSIONS 

For t h e i n t e r v a l c o vered by t h e o b s e r v a t i o n s UU Aql had a mean 
c y c l e of 49-5 and an extreme r a n g e o f 10.9v t o f a i n t e r t h a n 15 - 0 v . 
Maxima a r e e i t h e r wide or narrow and a l l have v e r y s t e e p r i s e s of 
l e s s t h a n one day. Once t h e s t a r has f a l l e n 0.5 below maximum 
b r i g h t n e s s the d e c l i n e i s v e r y smooth and s t e e p a t an a v e r a g e r a t e 
of 1.2 p e r magnitude. T h i s s u g g e s t s an o r b i t a l p e r i o d o f around 
0 ? 1 3 . 
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TABLE 1. 

OBSERVED MAXIMA OF UU AQUILAE, 

SERIAL TYPE MAXIMUM mv INT. UU=13. 5 WIDTH No. NOTES 
No. JD 2 4 . d R I S I N G FALLING d OBS 

1 W? 40493 1 2 . 2 • * * * • 494 2 ( l ) 
2 * * 41074 11.0 # * • ... 1 (2) 
3 w? 41197 12.2 • * > 20 2 3 (3) 
4 * * 41242 12.8 45 * * » ... . . . 1 (4) 
5 w 41564 11.2 , . 563.5 572. 5 9 5 
6 N? 4l623 12. 3 59 ... 624 3 (5) 
7 4l663 11.8 40 ... ... 2 (6) 
8 , N 4 l 8 n 12.1 • * ... 81 4 5 ( 7 ) 
9 • • 41865 10.9 54 ... ... 2 

10 W 42002 11.1 0 0 1 . 5 0 1 1 9-5 12 
11 N 42163 12.4 ... ... 3 
12 W 42244 11.4 . . 243 252 9 12 
13 * * 42291 12.2 47 ... ... 1 (8) 
l4 42337 11.3 46 ... ... 4 (9) 
15 N? 42393 12.0 56 ... ... . . . 1 
16 • * 42578 12.2 * * ... ... 1 (10) 
17 N ' 42628 12.4 50 627? 631 4 5 
18 W? 43371 12.0 * * • * * 375.5 7 
19 W? 43420 11.2 49 * * * 424 6 ( 1 1 ) 
20 • # 43469 13.3 49 • # * * * * 1 
21 * • 43606 12.4 * * * • » » r . 1 
22 • » 43717 12.3 • * * * # 720 5 
23 * * 43768 11.8 51 * * # 4 

NOTES TO TABLE 1. 

(1) B.A.A. J No - 4 40488 11.5 w i t h a n o t h e r maximum 0 1 1 4 0 5 5 0 . 
(2) L a r g e gaps i n o b s e r v a t i o n s on e i t h e r s i d e of t h i s s i n g l e 

o b s e r v a t i o n. 
(3) D e c l i n e o n l y o b s e r v e d . 
(4) Gap f o r 9days b e f o r e t h i s o b s e r v a t i o n ; was f a i n t e r t h a n l4.7 

on 2 4 3 . 9 . 
(5) Gap i n o b s e r v a t i o n s f o r 16 days b e f o r e t h i s d a t e . 
(6) Gap i n o b s e r v a t i o n s f o r 10 days a f t e r t h i s maximum. 
(7) D e c l i n e o n l y o b s e r v e d but r i s e d e f i n e d by n e g a t i v e o b s e r v a t i o n s . 
(8) Gap i n o b s e r v a t i o n s f o r 11 days b e f o r e t h i s d a t e . 
(9) Maximum o n l y o b s e r v e d . 
(10) L a r g e gaps on e i t h e r s i d e of t h i s s i n g l e o b s e r v a t i o n . 
(11) Gap i n o b s e r v a t i o n s f o r 16 days b e f o r e t h i s maximum. 
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THE CEPHEID 105352 U CARINAE 

Mati Morel 
V a r i a U 1e S t a r Section,R.A.S.N.Z. 

SUMMARY: At t ent i o n i s d i r e c t ed t o the b r i g h t Cepheid, U Car, 
by t h e p u b l i c a t i o n of a c h a r t and sequence. A l i g h t 
c u r v e from v i s u a l o b s e r v a t i o n s between JD 2,443,610 
and 2,443,74? has been used t o produce a mean l i g h t 
c u r v e . 

1. INTRODUCTION 
T.A.Cragg ( 1 9 7 1 ) o u t l i n e d t h e C l a s s i c a l Cepheid Programme, t h e 
p r i m a r y aim of which i s t o monitor a number of b r i g h t Cepheids 
so a s to c o r r e l a t e any change i n p e r i o d w i t h any e v o l u t i o n a r y 
developments i n the s t a r concerned. 

Cragg g i v e s the p a r a m e t e r s f o r a s u i t a b l e programme o b j e c t a s : 
( 1 ) A p e r i o d of a t l e a s t 10 d a y s ( t h e l o n g e r t h e b e t t e r ) . 
( 2 ) A range of a t l e a s t l.Ov. 
(3) Maximum b r i g h t e r t h a n 12.Ov. 
As Cragg p o i n t s out, many of t h e b r i g h t and p o t e n t i a l l y s u i t ­

a b l e programme o b j e c t s l i e w e l l s o uth of t h e equator and have, 
t h e r e f o r e , not been observed v i s u a l l y , nor have c h a r t s and s e ­
quences been p r e p a r e d . T h i s i s a s i t u a t i o n I would l i k e t o see 
r e c t i f i e d . 
2. ELEMENTS 
f l i e 1950 p o s i t i o n of U Car i s : I0ii55m46s - 5 9°27 - 8 . I t s r a n g e i s 
5-72V to 6 . 9 4 V ; p e r i o d 38?768l ( K u k a r k i n et a l 1 9 7 4 ) . The p e r i o d 
i s known t o vajry; e.g. o b s e r v a t i o n s 1891-194-5 were s a t i s f i e d by 
tiie p e r i o d 3 8 . 7 5 0 . The s p e c t r a l type v a r i e s between F 6 l b and G 7 -

1. Car i s :i d ea 1 f o r a ma t eur ob s e r v a t i o n s because of i t s 1 ong 
p e r i o d and b r i g h t n e s s . 
3. SEQUENCE 
I n A p r i l 1978 I p r e p a r e d a sequence of s t a r s w i t h a c c u r a t e l y 
determined V magnitudes. T h i s sequence was used t o make f r e ­
quent o b s e r v a t i o n s of U Car between JD 2 , 4 4 3 , 6 l O and 2 , 4 4 3 , 7 4 7 
to check t h e f e a s i b i l i t y of t h e v i s u a l method. 

A f u r t h e r s e a r c h of the l i t e r a t u r e i n J a n u a r y 1979 r e v e a l e d 
a d d i t i o n a l p h o t o m e t r i c d a t a , and t h e complete sequence i s g i v e n 
i n T a b l e l t where the f i n a l column g i v e s t h e adopted magnitude, 
to t enth s, t o be used by v i s u a l ob s e r v e r s. 
HD 93695 and I1D 95880 a r e s u s p e c t e d v a r i a b l e s, and f o r t h e 

l a t t e r the spread of determined V magnitudes i s l a r g e r t h a n f o r 
any o t h e r s t a r i n the t a b l e . HD 9 4 4 9 1 may not be a s a t i s f a c t o r y 
comparison s t a r due to i t s c l o s e p r o x i m i t y to u Car, w h i c h i s 
some 2-J magnitudes b r i g h t e r . 

The p o s i t i o n of U Car r e l a t i v e t o i t s comparison s t a r s i s shown 
on c h a r t 4 5 2 . T h i s c h a r t shows most f i e l d s t a r s down to 10.Ov, 

TO 
and a l s o a l l o t h e r v a r i a b l e s r e a c h i n g 13-0 a t maximum. Of t h e s e 
v a r i a b l e s s e p a r a t e c h a r t s have a l r e a d y been p u b l i s h e d f o r E t a 
and B0 Car. Th e imp or t a n t SD t yp e v a r i a b l e , AG Car should be 
observed v i s u a l l y and the a d d i t i o n a l c h a r t 4 5 3 i s r e p r o d u c e d f o r 
t h i s purpose. The Cepheids, WZ and XZ Car can a l s o be observed 
v i s u a l l y . 
4 MEAN LIGHT CURVE 

Between JD 2 , 4 4 3 , 6 l O and 2 , 4 4 3 , 7 4 7 I used two p a i r s of t r i p o d 
mounted b i n o c u l a r s (20 x 65mm and 10 x 50mm) t o make c a r e f u l 
o b s e r v a t i o n s of U Car, f o l l o w i n g s t r i c t l y t h e i n s t r u c t i o n s g i v e n 
by B a t e s o n ( 1 9 7 3 ) . A t o t a l of 51 o b s e r v a t i o n s were made. Most 
o b s e r v a t i o n s were made w i t h 20 x 65mm b i n o c u l a r s , t h e 10 x 50mm 



24 

b e i n g used when t h e s t a r became b r i g h t e r t h a n 6.0. F i g u r e 2 i s 
a p l o t of t h e o b s e r v a t i o n s of i n d i v i d u a l c y c l e s . A l l o b s e r v a t i o n s 
were s o r t e d , a c c o r d i n g to phase ( a s s u m i n g P= 3 8 . 7 6 8 1 ) , t h e n p l o t ­
t e d a g a i n t o y i e l d a mean l i g h t c u r v e , w h i c h i s shown i n F i g u r e 
3* 

5/DISCUSSION 

Because of t h e s m a l l number of c y c l e s o b s e r v e d , and a l s o t h e f a c t 
t h a t on o n l y one c y c l e was t h e a s c e n d i n g b r a n c h a d e q u a t e l y o b s e r ­
ved (bad weather i n t e r f e r e d a t t h i s phase on t h e o t h e r c y c l e s ) , I 
can o n l y i n d i c a t e i n a g e n e r a l way t h e s a l i e n t f e a t u r e s o f t h e 
mean l i g h t c u r v e . P e r h a p s t h e most s t r i k i n g f e a t u r e i s t h e r e ­
l a t i v e l y r a p i d r i s e from minimum to maximum i n about 5 days. As 
a f r a c t i o n of t h e p e r i o d t h i s p arameter (M-m) on t h e v i s u a l l i g h t 
c u r v e i s 0.13- K u k a r k i n et a l (1974) g i v e 0.24, from 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 . T h i s d i f f e r e n c e i s a l i t t l e d i s c o n c e r t i n g , but t h e 
r e a s o n i s p a r t l y due to t h e d i f f i c u l t y of d e t e r m i n i n g a c c u r a t e l y 
t h e main p o i n t s of t h e v i s u a l l i g h t c u r v e . I s u s p e c t t h a t an even 
more i m p o r t a n t r e a s o n i s t h e d i f f e r e n c e between v i s u a l and V mag­
n i t u d e s . -Many more o b s e r v a t i o n s a r e r e q u i r e d b e f o r e an a c c u r a t e 
and r e l i a b l e M - m ( v i s u a l ) c a n be d e t e r m i n e d . 

The magnitude r a n g e of my v i s u a l l i g h t c u r v e a g r e e s b a s i c a l l y 
w i t h t h e range i n V, w i t h t h e v i s u a l maxima and minima b e i n g a t 
t i m e s s l i g h t l y on t h e b r i g h t s i d e . 

The o n l y maximum t h a t could be determined even a p p r o x i m a t e l y 
from d i r e c t o b s e r v a t i o n s was t h e one on about JD 2,443,720. The 
elements by K u k a r k i n et a l ( 1 9 7 4 ) p r e d i c t a maximum a t JD 2,443,71.6.8 
Here, a g a i n , i t would be premature to r e a d too deeply- i n t o t h i s 
d e v i a t i o n , when so few o b s e r v a t i o n s a r e i n v o l v e d . Thorough o b s e r ­
v a t i o n of a number of maxima over s u c c e s s i v e a p p a r i t i o n s a r e r e ­
q u i r e d . 

6 CONCLUSIONS 

U Car has been observed over a v e r y s m a l l number of c y c l e s , too 
few t o draw any d e f i n i t e c o n c l u s i o n s about i t s p r e s e n t p e r i o d . 
The main purpose o f t h i s paper i s to draw a t t e n t i o n to t h i s s t a r , 
w h i ch i s v e r y s u i t a b l e f o r v i s u a l o b s e r v a t i o n - G i v e n a few y e a r s 
of r e g u l a r o b s e r v a t i o n i t should be p o s s i b l e to make some judge­
ment on t h e p e r i o d of t h i s i n t e r e s t i n g s t a r . 

O b s e r v e r s a r e reminded t h a t o b s e r v a t i o n s should be sent t o 
H e a d q u a r t e r s a t t h e end of each month a s i s done w i t h o t h e r v a r i ­
a b l e s - At t h e end of each ob s e r v i n g sea son a copy of a l l o b s e r ­
v a t i o n s s h ould be s e n t to t h e S e c t i o n ' s Cepheid R e c o r d e r : T.A. 
Cragg, Anglo A u s t r a l i a n O b s e r v a t o r y , P r i v a t e Bag No. 4, 
Coonabarabran, N.S.W. 2 8 5 7 , A u s t r a l i a . 
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TABLE 1. 

SEQUENCE OF COMPARISON STARS FOR 1 0 5 3 5 2 U CARINAE. 

STAR R.A. ( 1 9 5 0 ) D e c . ( 1 9 5 0 ) SPECTRUM V B-V REF. ADOPTED 
MAGNITUDE 

93502 I 0 h 4 4 m 2 l s - 6 0° 20.' 4 AO I V 6.25 +O.03 2 6.3 
93695 10 45 47 -59 3 6 . 7 B3 V 6.49 

6.47 
-0.11 
-0.13 

4 
2 

6.5 

93737 10 46 08 -59 3 9 . 3 AO l a / a b 6 .03 
6.00 
5.96 

+0.28 
+0.28 
+0.27 

7 
6 
2 

6.0 

93843 10 46 40 -59 5 7 . 6 0 5 1 7-28 

7-33 

-0.03 
-0.05 

5 
4 

7-3 

93943 10 47 25 -59 0 3 . 5 B9.5IV/V 5.84 +0.01 2 5.8 
9 414 4 10 48 43 -61 00 . 2 B4 I I I 6.84 

6.86 
-0.01 
-0.01 

6 
2 

6.9 

94173 10 49 00 -59 4 i . 5 B8/9 I V 6.79 -0.04 2 6.8 
942 30 10 49 21 -59 2 8 . 7 B l l a b 7.80 +0.37 

—1 
t 7.8 

94491 10 51 20 -58 3 7 . 6 B3 IV/V 6.24 
6.27 

-0.10 
-0.11 

2 
4 

6.3 

94493 10 51 16 -60 3 2 . 9 B O - 5 
l a b / b 

7-31 
7.25 

-0.02 
+ 0 . 0 2 

4 
2 

7.3 

9 4683 10 52 31 -61 33- 6 K4 I I I 5-93 + 1.76 1 5-9 
9 5324 10 57 13 -61 0 3 . l B8 I V 6.19 -0.08 2 6.2 
95880 11 00 41 -59 2 8 . 3 B3 I b / I I 6.87 

6.96 
+0.32 
+0.34 

7 
6 

6.9 

9 6248 11 02 52 -59 3 5 . 3 B l l a b 6.55 
6.56 

+0.16 
+ 0 . 2 3 

4 
6 

6.6 

96261 11 02 57 -59 2 6 . 6 B l I b / I I 7.78 + 0 . i 4 4 7.8 
96919 11 06 30 -61 4 o . 0 B9.5 l a 5- 12 

5-14 
+0.24 
+0.21 

6 
4 

5.1 

NOTES: IID 93695 = SVS IO1161 
IID 9 5880 = SVS 102657 
IID 96919 = z 2 Car. 
A l l s p e c t r a l t y p e s e x t r a c t e d from t h e M i c h i g a n S p e c t r a l 

C a t a l o g u e , V o l . 1; ( U n i v . of Mic h i g a n , Ann Arbor, Mich., 1 9 7 5 ) . 

REFERENCES TO TABLE 1. 

1. Bok,B.J., Bok, P.F. and M i l l e r , E.W. 1972 A s t r o n . J . 7 7 , 733-
2. Deutschman, Wm.A., D a v i s , R . J . and S c h i l d , R . E . 1976. A s t r o p h y s . 

J . S u p p l . 3 0 , 97-
3. F e i n s t e i n , A. 1964. O b s e r v a t o r y , 8 4 , 1 1 1 . 
4. F e i n s t e i n , A. 1 9 6 9 . Mon. Not. R. A s t r . Soc. l 4 3 , 2 7 3 -
5. Goy, G. 1 9 7 3. A s t r on. A s t r o p h y s . S u p p l . 12,, 2 7 7 . 
6. Kennedy, P.M. and Busconibe, W. 1 9 7 4 . 1MK S p e c t r a l C l a s s i f i c a t i o n s ' 

( N o r t h w e s t e r n U n i v e r s i t y , E v a n s t o n , I l l i n o i s ) . 
7. Humphries, R.M. 1 9 7 3 - A s t r o n . A s t r o p h y s . S u p p l . 2* ^5 

A d d i t i o n a l magnitudes shown on c h a r t s 452 & 4 5 3 came from: 
Buscombe. W". 1977- TMK S p e c t r a l C l a s s i f i c a t i o n s , T h i r d Gen. 

C a t a l o g u e 1 , ( N o r t h w e s t e r n U n i v . , E v a n s t o n ) . 
Lynga, G. and Wrandemark, S. 1973- A s t r o n . A s t r o p h y s . S u p p l . 12,365 



2 6 

10 53J59U CARINAE 
( 1 9 0 0 ) : I 0 h 5 3 m 4 4 s - 5 9°ll ! 8 
( 1 9 5 0 ) : 10 5 5 4 6 - 5 9 2 7 . 6 

C**" . 5 - 7 2 - 6 . 9 4 V 3 8 ^ 7 6 8 1 . F 6 l b - G 7 
ALSO SHOWN: T; SS; VZ; WW; WZ;XZ; BO; BP; BR; BT; 
BU;BZ;CC;CD;CF;CH;CL; CY;CZ; DE;DY;DZ;EH; 
FH;FK;FL;FM;FN;GG;GS-H^;HI;HK;IM;10;IX 
and E t a Car. 11 

1 0 5 2 5 9 AG CARINAE 
( 1 9 0 0 ) : l O h 5 2 m l O s - 5 9 ° 5 5 ' 2 
( 1 9 5 0 ) : 1 0 54 10 - 6 0 1 1 . 2 

452 
SD. 7 . 1 - 9 .Op. B0l-A2eq 

Car 

•63 SCALE: 60"=imm 

04 m 0 0 m 56 m 52 m 48 m 
10 
44 m 

82 
91 

75 \9 
78 

85~ 

7 4 -<
B6 66 

to 

69 

78 

90 

89 
83 

• 
• 

83 

• 

87 • 1 

ft89 

1 • 98 

91 • 
• 
87 

ODZ N 

199 
85 

98 1 89 W W • • m © 
H H O ' 

8 8 - f B U G , 

58 

178 

98 

73 # 

® 
>85 BO 

® 
u 

_5g< 

)99 

190 9 6 

92 * 98 

O F N 

• - 9 4 

»95 
187 

© 
FK 

) 7 8 

68 

1 * 6 I X 60 

65 

177 

90 

94 196 

A —86 

© D E 

0 
H K 

87 

© C Z ! ? * # 
© « N 91 - 93< 

I M l 95 
65 

Too i r H 

A 8 3 

I BP 
73 — 

96 

© 
V Z 

-60 o 

© D Y 79 / 
ft* 

98 

75 
C Y G © IO 

199 84-

P68 

851 
XZ A . O F M 

76 7 4 # * 

W Z O - %' 

73 

too 

1© 

Q " 
• F H 63 

97 

B T 

O C D '95 

9l-# # 8 8 

99 
180 

0 
C L 

• 99 

69. 

183 

/ © E H 
* © C H 62 

9 < - # © C C 
# 9 3 « 0 

• —I-6T 
96 

75 

176 

z2Car 

51 

,, 86 96 
7 ? _ ; • 

88 • • # 9 3 • 
9 5 - # • 

88 

FL G S 

7 7 • 

59 

© 
SS 

® B Z 

90 • » « 

73 

85 

95 -62° 

z'Car E P O C H : 1 9 5 0 
£ P l o t t e d by M.M. from SAO;HD and CoD. 

M A G N I T U D E S : V from s o u r c e s l i s t e d i n P u b l . J_ ( 1 9 7 9 ) 
V . S . S . , R . A . S . N . Z . F.M.B. May 3 1,1979 
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105259 AG CARINAE 453 
( 1 9 0 0 ) : lOh 52m 10s - 5 9° 55.2 

( 1 9 5 0 ) : 10 54 10 -60 11.2 S E E C H A R T 4 5 2 

SD. 7 -1-9.Op. B0l-A2eq 
ALSO SHOWN: T Car; WZ; CF;CY; DY; GG; IM; 10 

SCALE: 2 0 " =lmm . • •-jQh 
5 8 m 5 7 m 5 6 m 5 5 m 5 4 m 5 3 m 5 2 m 51 m 98 5 0 m 

r< > 1 • 1 1 ( 0 5 - * 1 1 
120 87 i . . ^' 103—• 

' »« ^ / . N • „_. . 
106 • III"' 

• — 1 1 9 > . - . 0 4 

106 s • • 

45' 

\6 *^ • 
99 4 » N * ^ '05 ^97 

O C F ^ 2 -

• 

-60° 
00' 

• • # • 
•oGG * • • 

91 

•„ 9 3-* AG ® . * • ' • 

® T * * D Y ~~ 
• 0 0 •• 

IM ft 
• .— 100 • w 

15' 

• • • 
O © • 

C Y 10 um • • 30' 

• 

• • • 
# # W Z ® . — I O O • 

1 1 1 1 1 1 t I 5 45' 

P l o t t e d by M.M. from SAO and CoD. ^ EPOCH: 1950 
MAGNITUDES: V from s o u r c e s l i s t e d i n P u b l J_ ( 1 9 7 9 ) V . S . S . , R . A . S . N . Z . 

F.M.B. 1 9 7 9 May 3 1 , 1 9 7 9 
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F I G . 2 : V I S U A L L I G H T C U R V E OF U C A R . 

F I G . 3 : M E A N L I G H T C U R V E , J D 2 , 4 4 3 , 6 1 0 — 2 , 4 4 3 , 7 4 7 . 
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CN ORIONIS—A Z CAM TYPE VARIABLE 
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: A t o t a l of 442 o u t b u r s t s of CN O r i a r e t a b u l a t e d f o r 
the i n t e r v a l 1950 Oct. 7 to 1979 J a n - l 6 . Maxima a r e 
d i v i d e d i n t o f o u r t y p e s and t h e mean c y c l e found i s 
15.85 days. 

1. INTRODUCTION 
CN^Ori i s c l a s s i f i e d a s Z Cam t y p e w i t h a v i s u a l r a n g e of I1T5 t o 
l4 . 8 , and a mean c y c l e of 18.4 ( K u k a r k Ln e t a l 1 9 7 1 ) . I t i s o b s e r ­
ved by most V a r i a b l e S t a r o r g a n i s a t i o n s . 
2. CHARTS & SEQUENCES 
C h a r t s have been p u b l i s h e d by s e v e r a l o r g a n i s a t i o n s . The V.S.S., 
R.A.S.N.Z. use C h a r t s 439 and 440 ( B a t e s o n , et a l 19 7 9 ) , w h i c h 
show t h e p h o t o - v i s u a l sequence by M i t c h e l l & W i r t a n e n ( 1 9 3 9 ) -
P r i o r t o the p u b l i c a t i o n of t h e s e c h a r t s t h e same sequence was 
used, except i n t h e i n i t i a l i n t e r v a l from J.D. 2 , 4 3 3 1 5 6 2 (1950 
Oct. 7) to 2,434,766 (1954 J a n . 2 3 ) , when the sequence by Ilagen 
et a l (1934) was i n u s e . 

A l l o b s e r v a t i o n s have been red u c e d to the sequence by M i t c h e l l 
& W i r t a n e n whi ch a l s o app ear s on the c h a r t s used by t h e A.A.V.S.O. 
B a i l e y & ilow a r t h (l979) have i n v e s t i g a t e d t h e r e l i a b i l i t y of t h i s , 
and o t h e r Leander McCormick sequences. The r e s u l t s of t h i s i n ­
v e s t i g a t i o n have been d i s r e g a r d e d i n the p r e s e n t paper so t h a t the 
r e s u l t s now p u b l i s h e d ' c a n be compared t o th o s e from t h e A.A.V.S.O. 

The c h a r t s i s s u e d by t h e B.A.A. a l s o show the same sequence,but 
they f i n a l l y adopted r e v i s e d magnitudes ( I l o w a r t h 1978) so t h a t 
t h e i r r e s u l t s a t t h e f a i n t e r end of t h e sequence d i f f e r from t h o s e 
of ttie V.S.S., R.A.S.N.Z. and A.A.V.S.O. 
3. OBSERVATIONS 
O b s e r v a t i o n s d i s c u s s e d c o v e r t h e i n t e r v a l J.D. 2,433,562(1950 Oct 7) 
to 2,443,890 (1979 J a n . 1 6 ) . T h e s e were c o n t r i b u t e d by; 

JONES, A.F. 2, 176 
JONES, M.V. 195 
MATCHETT, ( D r ) V . L . 139 
SUMNER, B. 70 
OVERBEEK, M.D. 62 
BATESON, F.M. 59 
WINNETT, R. 22 
T h r e e o b s e r v e r s 27 TOTAL 2,750 

The o b s e r v i n g season i s September t o A p r i l i n c l u s i v e , but i n 
most y e a r s a l i m i t e d number of o b s e r v a t i o n s have been made d u r i n g 
the r e m a i n i n g t h r e e months. 

Means of t h e o b s e r v a t i o n s have been p u b l i s h e d i n t h e C i r c u l a r s 
of t h e V.S.S., R.A.S.N.Z. up t o t h e end of 1 9 7 0 . 
4. OUTBURSTS 
The observed o u t b u r s t s have been d i v i d e d i n t o t y p e s a c c o r d i n g t o 
t h e i r w i d t h s when CN O r i was b r i g h t e r t h a n 13. 0 . T h e s e a r e : 

PEAKS ( P ) Width 3?0 or l e s s . 
NARROW (N) » 3.1 to 6 ? 0 . 
WIDE (W) " g r e a t e r t h a n 6 ? 1 . 
ANOMALOUS (A) T h S s e o u t b u r s t s f o r w h i c h t h e r i s e from 

13-0 t o maximum b r i g h t n e s s exceeded 4 . 

D e t a i l s f o r t h o s e maxima o f t h e f i r s t t h r e e t y p e s f o r w h i c h t h e 
w i d t h s c o u l d be r e l i a b l y d etermined a r e g i v e n i n T a b l e 1. 
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TABLE 1. 

WIDTHS AT 13T0 OF OUTBURSTS OF CN ORI. 

TYPE 
P 
N 
W 

MEAN g 
2. 22 
4.57 
8.31 

WIDTH S.D. 
+ 0?49 
± °' 67 
+ 1.15 

EXTREMES. 
0?7 - 3?0 
3 - 1 - 6.0 
6.2 -11.5 

No 
14 
47 
59 

q u i t e a r b i t a r y and o t h e r 
a s extreme forms of t y p e N T 

a d i s t i n c t t y p e w i t h v e r y r a p i d 

The d i v i s i o n between t h e t y p e s i s 
i n v e s t i g a t o r s might r e g a r d t y p e P 
a l t h o u g h t y p e P do appear t o form 
r i s e s and d e c l i n e s . C o n t r a r y t g Ilow a r t h (1978) t h e r e a p p e a r s to 
be no gap i n t h e r a n g e 5-5 t o 7 - 0 . I t i s t h e r e f o r e a m a t t e r of 
o p i n i o n a s to where t h e d i v i s i o n between narrow and wide t y p e s 
should be made. 

Anomalous maxima a r e u s u a l l y c o n s i d e r e d to be t h o s e w i t h ab­
n o r m a l l y slow r i s e s . Most dwarf novae r i s e t o maximum b r i g h t n e s s 
i n a day, or two, and any r i s e e x c e e d i n g 2 days can be c o n s i d e r e d 
anomalous. CN O r i d i s p l a y s a wide v a r i e t y of c u r v e s , e s p e c i a l l y 
a s i t o f t e n behaves i n an e r r a t i c manner. T h e r e f o r e o n l y r i s e s 
e x c e e d i n g f o u r days have been termed anomalous. Two d e f i n i t e and 
f o u r probab 1e examples of anomalous maxima have b een ob s e r v e d . 

T a b l e 2 shows t h e magnitudes a t maxima f o r t h o s e o u t b u r s t s t h a t 
wer e d e f i n i t e l y ob s e r v e d a t maximum br i ghtne s s . 

TABLE 2 . 

MAGNITUDES AT MAXIMA OF CN ORI. 
TYPE 

P 
N 
W 

MEAN MAXIMUM 
MAGNITUDE 
I 2 m 4 4 
12.09 
1 2 . 16 

S.D. 

0 m 2 7 
0.28 
0.24 

EXTREMES. 

i l ? 9 
11.5 
11.6 

12T9 
12.6 
12. 7 

No. 

9 
27 
38 

The number of maxima observed i n s u c c e s s i v e i n t e r v a l s of 1,000 
r a n g e s from 34 to 53i r e f l e c t i n g t h e a t t e n t i o n g i v e n to CN O r i a t 
the t i m e . The mean i s 43-5 o u t b u r s t s p e r thousand day s . 

The observed o u t b u r s t s a r e l i s t e d i n the u s u a l form i n T a b l e 3* 
U n d e r l i n e d magnitudes i n t h e f o u r t h column i n d i c a t e t h o s e o u t b u r s t s 
not observed a t maximum b r i g h t n e s s . 

An o u t b u r s t was c o n s i d e r e d t o have t a k e n p l a c e i f CN O r i was 
seen a t 13-0 or b r i g h t e r . N a t u r a l l y t h e r e a r e many dat es f o r maxima 
t h a t must be c o n s i d e r e d u n c e r t a i n because of l a c k of o b s e r v a t i o n s . 
P u b l i s h e d A.A.V.S.O. (1953-66) o b s e r v a t i o n s were a l s o p l o t t e d t o 
o b t a i n r e l i a b l e d a t e s o f o u t b u r s t s . 

Our p l o t s were a l s o compared t o A.A.V.S.O. (1972) l i g h t c u r v e s , 
and w i t h t h e B.A.A. (Howarth 1978) r e s u l t s . I n c l u d e d i n t h e n o t e s 
t h a t f o l l o w T a b l e 3 a r e r e f e r e n c e s t o t h e i n t e r - c o m p a r i s o n w i t h 
t h e r e s u l t s from our s i s t e r o r g a n i s a t i o n s . A much more complete 
i n v e s t i g a t i o n o f CN O r i would be p o s s i b l e i f a l l o b s e r v a t i o n s were 
pooled a t t h e one c e n t r e . 
5. DISCUSSION 
T h e r e i s c l e a r e v i d e n c e t h a t CN O r i does have t h e o c c a s i o n a l anom­
a l o u s maximum. I n T a b l e 3 i t i s c e r t a i n t h a t maxima Nos. 12 and 
217 a r e of t h i s t y p e . Our o b s e r v a t i o n s a l o n e would have been i n ­
s u f f i c i e n t t o show t h i s , but when combined w i t h t h o s e from t h e 
A.A.V.S.O. t h e i r t r u e n a t u r e i s e s t a b l i s h e d . Maxima Nos. 115, 310, 
347 and 392 a r e a l l p r o b a b l y anomalous. 

T h e r e a r e 158 maxima t h a t a r e c l e a r l y s u c c e s s i v e and f o r which 
t h e d a t e s of maxima a r e j d e f i n i t e l y e s t a b l i s h e d . The mean c y c l e 
from t h e s e maxima i s 15.85 and t h e r a n g e i s from 2 t o 23 d a y s . 



T h e r e i s a s l i g h t tendency f o r wide a n d narrow maxima t o a l t e r n a t e 
but t h i s sequence i s o f t e n b r o k e n by s u c c e s s i v e p a i r s o f e i t h e r 
wide or narrow maxima. The r a t i o between a l t e r n a t i n g wide and 
narrow maxima compared t o s u c c e s s i v e maxima of t h e same t y p e i s 
r o u g h l y 3•2. 

CN O r i has i n t e r v a l s of e r r a t i c b e h a v i o u r d u r i n g w h i c h maxima 
succeed one a n o t h e r i n r a p i d s u c c e s s i o n w i t h o u t t h e s t a r r e t u r n i n g 
to minimum. At t i m e s maxima tend t o o c c u r i n p a i r s , when^CN O r i 
h a v i n g a t t a i n e d maximum b r i g h t n e s s d e c l i n e s to around 13.0 and 
t h e n i m m e d i a t e l y r i s e s a g a i n t o a second maximum. 

The r a t e of d e c l i n e d e r i v e d from 24 o u t b u r s t s has a mean v a l u e 
of 2752 +_ 0.88 d m . The r a t e s range from 0.6 to 4.2 d m . 
A c c o r d i n g t o t h e f o r m u l a suggested by B a i l e y ( 1 9 7 5 ) t h i s i n d i c a t e s 
an o r b i t a l p e r i o d of around 6.5 h o u r s . 

At minimum CN O r i f l u c t u a t e s around a mean of l 4 . 2 l + 0 . 2 9 w i t h 
a range of 13-7 to l4.£. T h e r e i s no e v i d e n c e f o r any l e n g t h y 
s t a n d s t i l l c h a r a c t e r i s t i c of t h e Z Cam c l a s s a l t h o u g h t h e r e a r e a 
lew gaps i n the o b s e r v a t i o n s where t h i s may have happened. However 
i t a p p e a r s t h a t e r r a c t i c b e h a v i o u r i s more c h a r a c t e r i s t i c of CN 
O r i t h a n s t a n d s t i l l s . 

Maxima b r i g h t e r t h a n 12.0 tend t o be f o l l o w e d by a m a r g i n a l l y 
l o n g e r i n t e r v a l b e f o r e t h e s u c c e e d i n g maximum. T h i s tendency i s 
s t a t i s t i c a l l y i n s i g n i f i c a n t , and i t i s concluded t h a t t h e r e i s no 
d e f i n i t e r e l a t i o n s h i p between a m p l i t u d e of o u t b u r s t s and t h e w i d t h 
of e i t h e r t h e p r e c e d i n g or f o l l o w i n g maxima, nor the i n t e r v a l s a t 
which t h e y o c c u r . 

6. CONCLUSIONS 
CN^Ori has an extreme r a n g e of 1 l T l t o l 4 m 9 w i t h a mean c y c l e of 
15'85» Maxima a r e e i t h e r wide, narrow, p ea ks or t h e o c c a s i o n a l 
anomalous o u t b u r s t . I t has i n t e r v a l s of e r r a t i c b e h a v i o u r but 
t h e r e i s no e v i d e n c e f o r any p r o l o n g e d s t a n d s t i l l s a t an i n t e r ­
mediate magnitude. T h e r e a r e no supermaxima. CN O r i d i f f e r s i n 
i t s b e h a v i o u r from t h e normal dwarf nova of s h o r t mean c y c l e , and 
i s t h e r e f o r e c o r r e c t l y c l a s s i f i e d a s o f Z Cam t y p e . 

B e t t e r use c o u l d be made of t h e o b s e r v a t i o n s of CN O r i i f a l l 
o r g a n i s a t i o n s pooled t h e i r r e s u l t s a t one c e n t r e . 
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3 2 . 

TABLE 3. 
OBSERVED OUTBURSTS OF CN ORIONIS. 

No. TYPE MAXIMUM M INTERVAL CN = 13?O WIDTH No - of 
JD24. . . — v d R I S I N G FALLING d OBS. 

1 W 33,570 11.6 • * * 568.8 576 7.2 7 
2 N 592 11.7 22 591.9 597 5. 1 5 
3 to" 6 n 11.7 19 610.5 617-5 7-0 5 

w? 628 11.7 17 627 * 9 • * a a 7 
N 646 11.8 18 645-3 648. 5 3-2 5 

6 W 662 12. 1 16 . . . 668.5 * * • 3 
7 P 68i 12. 5 19 680.4 682 1.6 7 
8 w 696 11.5 15 693-6 705 11.4 6 
9 N 712.8 11-9 16.8 711.5 715 3.5 6 

10 N 717 12.0 k.2 715-8 719.7 3-9 6 

11 W? 733-5 11.5 16.5 . . . 737-6 . . . / 

12 A 751 12.0 17- 5 . . . . . . . . . 5 
13 * * 767? 12.0 16? . . . . . . . • . 1 
14 780? 12.3 13? . . . . . . . . . 1 
15 N? 828.5 12.5 . . . . . . . . . . . . 3 
16 • * 859 11.5 . . . 857-3 . . . . . . 2 
17 8 8 4 1 1 . 5 . . . . . • . . . . . . 1 
18 W"? 898 11.5 14 . . . . . . . . . 4 
19 N 921 11- 5 . . . 919 923 4.0 3 
20 958 12.0 . . . 951 * w » . . . 3 

21 N 980 12.4 . . . 982 . . . 5 
22 . . 993? 13-0 13? • . - * . . . . . . 2 
23 N 34,013.5 11.7 20. 5 0 1 1 014-3 3-3 4 
24 to" 0 29 11.8 15-5 027. 6 035 7-4 6 
25 049 12.5 20 0 47- 5 • • • . . . 2 
26 060? 12. 4 11? . . . . . . 1 
27 083? 11.8 . . . . . . . . . 1 
28 to"? 0 9 6 11.6 13 101 . . . 3 
29 118? 12.7 22? . . . . . . l 
30 197 12.0 l 
31 w? 212? 12.5 15 2 1 6 . 5 . . . 4 
32 • * 246 11.7 . . . 251 . . . 5 
33 * * 274 11-5 . . . . . . . . . 7 
34 m * 284? 12.8 10? * * * . . . 

35 * * 309? 12.0 . . . 312 . . . 3 
36 339 11.1 w # » * • * . . . 

37 p 358.5 12.9 19.5 358.3 359 0.7 4 
38 N 370 11.7 11.5 . . . 371 . . . 2 
39 N 372 11.8 2 371.2 374.6 3-4 3 
40 W 389 11.9 17 385 394 9.0 9 

41 • * 404 12.0 15 » » * » • * r * a 1 
42 P 419? 12.7 15? 4i8 420 . 5 2.5 5 
43 a a 4 30 11.7 11? # » « . . . 3 
44 N 447 12.0 17 445 449 . 5 4.5 4 
45 # • 4 6 i 12.0 14 . . . . . . • * a 1 
4 6 480 11-7 19 • . . 483 . . a 3 
47 563? 12.0 m m a . . . . . . * a * 2 
4 8 * * 597? 12.0 * B a . . . * • a a * * 2 
49 * * 610? 12.2 13? . . . * * a * a a 4 
50 W? 628 12.0 18? 631 5 

51 6 4 i 12.2 13 . . . . . . . . . 4 
52 P 654 12.7 13 653.5 655 1.5 3 

53 W 685 12.0 . . . . . . . . . a * a 4 
54 * 4 692 12.0 7 . . . 697 • « « 5 
55 709? 12.0 17? . . . * * * •a a a 3 
56 * * 722? 12.? 13? ... * * * * * * 3 
57 738? 12.5 16? • * * * * * * * * 3 
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34. 
TABLE 3 ( c o n t ) . 

Jo. T VPE MAXIMUM Mv INTERVAL CN- 13 m0 IVI OX I I No . 0 l 
J D 2 4 . . . d RISING FALLING d OBS. 

iG N 35,890.5 12. 3 18.5 889.5 891 5-5 7 
17 P 904. 5 12.5 14 9 0 2 . 8 90 5. 3 2.5 6 
18 * a 919 12 ,0 14. 5 9l6 . . . . . . 7 
19 • 9 9 2 4 . 5 12. 3 5.5 . . . 9 2 6 . 5 . . . 4 
20 * a 934 12.3 9-5 . . . 3 
21 * a 986 12.4 . . . . . . . . . . . . 2 
2 2 36,0 17 12.G . . . . . - . . . . . . 1 
23 0^0 12 .0 . . . . . . 033 . . . G 
24 0 8 1 12.7 . . . 07'). 5 084 4.5 G 
21 102 ? 12.8 . . . . . . a • * . . . L 
26 115 12.0 13? 111.5 123 11 . 5 5 
27 133? 12.5 18? a • * . . . a • a 4 
28 148? 12.7 15? a • a . . . . . . 1 
29 w 168? 12. 2 20? iG4 171 7.0 \y 
30 • • 183? 12.4 15? 187 4 
31 \\ 200 12. 3 17? 197 203.8 G.8 8 
32 \\ 214.5 12.0 14. 5 212.8 210.7 6.9 9 
33 . . 2 32 0 12.7 17.5? . . . . . - . . . 

3'+ 2 4 8 ' 12.1 16? 244 2 5 2 . 3 8.3 5 
3r> 263? 12.7 15? 261 . - . 3 
36 283? 12.4 20? . . . . . . 

r» 

37 301 12.6 18? 299 .6 . . • 
O 

38 317 12.4 10 . . . 321-5 / 

39 335? 12, 1 18? . . . . . . 1 
4o 349? 12. 3 14? O 

4 i 384 12,4 t * a 382 . . . 3 
42 4 3 1 . 5 12.4 a m m 429.8 . . . 3 
43 450? 12.8 18. 5? m * a . . . 

44 468? 12.4 18? a a a 471 • 5 4 
45 N 498 12,0 . . . 497 501 4.0 5 
46 N 516 12.2 18 515.3 519,6 4.3 5 
47 N 547 12 . 2 . . . 546. 2 54 0- G 3.4 3 
48 557? 12.7 10 ? . . . . . . . . . 3 
49 564? 1 2 . 5 7? . . . . . . . . . 1 
50 P 577 11.9 13? 576 578.5 2.5 7 
51 N? 590.5 12.0 13.5 . . . • a a a a a 4 
52 W 608 12.6 17.5 6 0 6 . 5 6 1 2 . 7 6.2 4 
53 W 635 1 2 . 1 * a • 633-6 641.6 8.0 13 
54 665 11.8 a a a 6 6 2 . 5 . . . 5 
55 682? 12.8 17? . . . . . . 2 
56 704? 12. 1 22? * * a ... 1 
57 714? 12.8 10 ? . . . 2 
58 7 50? 12.7 • * a . . . . . . 1 
59 766? 12.4 l6 ? a a * 4 
60 783 12.4 2 

6i 815 12.3 • • a . . . 819.2 6 
62 846 12.0 a a * 845 a a a 5 
63 865? 12.8 19? . . . * a a 2 
64 881? 12. 1 16? a a a * a a 4 
65 895? 12.7 14? a a a a a a 2 
66 908 11-7 13? 906.8 . a a 2 

67 N 927-5 12.6 19.5 927 931.5 6 
68 94o? 12.8 12.5? . . . a * a 2 
69 956 12.3 16? a » a 958.5 7 
70 P? 971? 12.6 15? * * * 2 



TABLE 3 ( c o n t ) . 
No. TYPE MAXIMUM M INTERVAL CN= 13T0 WIDTH No. 0 

J D 2 4 . . . — v d R I S I N G FALLING d OPS. 
171 36,988? 12.7 17? 986.4 5 
172 37,000? 12.7 12? * 0 # 3 
173 0 2 0 . 5 12.6 2 0 . 5? * * * 5 
174 038 12.3 17-5 * # • 2 
173 121 12.8 ... • * . 2 
176 l 4 l 12.4 20 • * • 2 
177 175 12.2 ... 173-6 4 
178 198 12. 7 ... 9 • * 2 
179 229 ? 12.4 ... • - * 0 

j 80 to" 253 12.5 24? 2 50 256 6.0 8 

l8i 286 12.4 * • 289 7 
182 » . 30 1? 12.8 15? • > * ... 
183 to? 316 12 . 2 15 314 ... 5 
184 N 337 12. 5 21 336 339 7 
185 34 5? 12.5 8? ... ... 4 
186 351? 12.4 6? 350.2 ... 3 
187 368 12.3 17? ... 3 7 2 . 5 5 
[88 N 385 12.0 17 383.8 389 5-2 5 
189 P 390.5 12.4 5-5 389.6 391.8 2.2 3 
1 90 40 5? 12.4 14. 5? 9 * • * * m 1 

i ' ) l 4 90? 12.7 ... ... • * * 994 3 
[92 . . 306? 12.7 16? < . . • • * 4*4 l 
1 9 3 N 523 12.7 17? 522 527 5.0 5 
1 9 4 to ? ;58 12.3 ... • * * 56 4 ... 8 
J 9-3 N 3 76.-'i 1 2 . 3 18.4 575-6 58i 5-4 5 
19 6 r>91 12.8 14.6 589-5 ... ... 4 
J97 6 10 v 12.8 19? • * * ... ... 4 
198 624? 12.8 l 4 ? • * * ... ... 1 
199 to" 643 12. 1 19? 640.6 649 8.4 6 
200 N 661 11.7 18 658.5 663 4.5 4 

201 , . 676? 12.4 15? ... • a * * 

20 2 N 69 7.7 1 2 . 1 ... 69 3 699.8 4.8 5 
203 7 30 1 2 . 3 . • . ... ... 3 
204 748: 12.6 18? ... ... 
203 762 12.4 l4? ... ... n 
20 6 778v 12.7 16? ... ... O 
20 7 79 4 12.2 16 ? ... ... 3 
208 849 12.7 ... ... ... 5 
209 883? 12.4 ... ... ... 3 
210 9 12 ? 12.7 . . . 4 

2 11 926 11-5 l 4 ? n 
212 940 12.9 14 ... ... 3 
2 13 9 70 12. 1 ... ... * * * 
2l4 N? 988 12.3 18 ... ... 
215 V 38,017 12.0 * * * 0 1 5 - 3 026 10.7 8 
2l6 4 w 0 40? 12.8 23? ... » * • 0 

217 A 059 12.7 19? 053 4 
218 • • 073? 12. 1 l 4 ? + • . • • • 2 
219 112 12.8 . . . * • • • • * 0 

220 133? 12.6 21? ... 1 
22 1 168? 12.8 « • • • 9 » 2 
222 * * 240? 12.4 * * * 238.5 • • * 4 
223 298? 12.7 ... * * * * W 9 l 
224 320? 12.7 • « * m 4 • 9 9 4 l 
225 * 9 370? 12.1 0 ¥ * • * # 9 9 9 l 
226 tor? 392? 1 2 . 1 22? ft * * 40 3 3 227 425? 1'2 ."5 * # * ft ft ft ... 2 
228 • * 492? 12.8 * • • 9 * • ... 1 
229 645? 1 2 . 4 • # • ... 3 



'JO. 
T A B L E 3 ( c o n t ) 

No. TYPE . MAXIMUM M —V INTERVAL CN= 13-0 IvTDTU No. 01 
JD2 4... 

M —V d RISING PALLING d OBS . 
230 38.666? 12.8 21? ... ... ... 2 
2 31 684? 12.7 18? ... • - . . • • 1 
2 32 703? 12.8 19? ' • . . . . . . . r> 
23 3 7 l 6 12 .0 13? . , . . . . . . . 1 
l>3'i to" 730 12 0 20 7 34 740 6.0 6 
1'33 732? 12.8 10? . . . . . . . . . 3 
2 30 709? 12.4 17? . . . . . . . . . 3 
237 vi 787 12. 7 18? 785 792 7-0 3 
2 38 to 808 12.6 21 80 4 - 6 811.5 0.9 8 
2 39 . . 82 3 12.8 13 . . . . . . . . . 
240 N 84 2 12. 1 19 8 39.4 84 4 . 3 3 . 1 3 

24 1 8 5 7- 5 12 . 2 13-5 837 ... 3 
24 2 87 3? 12.7 13-5? . . . 1 
24 3 897? 12. 7 24? 1 
244 972? 12.4 . . . 2 
24 5 39.00 3 11.8 000 4 
24 0 04 1 ? 12.8 . . . 
24 7 072? 12.8 . . • 3 
248 10 3? 12.7 . . . 0 
2 4 9 120? 12.8 . . . 1 
210 • • I3r> 12.7 140. 4 4 

23 [ 13 7? 12.0 2 2 ? 3 
232 167? 12.6 10 ? 172. 5 3 
233 202 12.7 . . . 203.3 4 
214 to 234 12.1 2 3 0 . 3 2 4o 9 . 7 (> 
2 3 3 204 ? 12.0 . . . 1 
230 3 " 3 ? 12.7 . . . 3 
257 393? 12.8 . . . 1 
2 38 405 12. 3 1 . . . 3 
219 to ? 4 2 0 12.7 1 ( '118 4 
200 • - 4 33? L2.8 . . . • 1 

20 L 4 08 12.4 I 3 ? • . • 
202 4 8 5 ? 12.8 17? . . . 1 
203 to 300 12.4 21 5 0 3 . 5 3 10 . 5 7.0 6 
20 4 w 522 12.7 i d 519-0 120.9 7.3 8 
26 5 N 537 12.0 1" 335 5 39 4.0 3 
20 0 N 533 12.7 16 152 . . . . . . 3 
207 \\ 570 12.7 17 507. 5 377 9 . 5 7 
208 592 12.6 . . . 590 . 3 ( 
269 006 12. 6 14 ... ... 2 
270 - • 626? 12.0 20? . . . //- 3 

271 714? 12.4 ... ... 
272 732? 1 2 . 0 l8? ... 3 
273 766? . 12.8 . . . . . . 3 
274 790? 12.9 . . . • • • &» 

275 a m 808 12.3 18? ... 3 
276 829? 12.8 21? . . . 3 
277 N? 850? 1 2 . 6 21? . . . 2 
278 # m 870? 12.8 20? ... 1 

279 m # 889 12. 6 29? ... 892 2 
280 W 906 12. 7 17 904 910.3 7 

28l N 926? 12.7 20? * * * ... 2 

282 N . 944 12.5 18? 94l 946.7 4 

283 # # 965 12.7 21 w 4 9 3 
284 * * 981? 12.7 l6? 999 499 l 
285 m # 40,066 12.6 9*9 9 9 0 9 9 9 2 
286 a # 104? 12.8 9 9 9 0 9 9 9 * * 1 
287 W 124 12.0 20? 9 0 9 130-3 4 
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TABLE 3 ( c o n t ) , 
No. TYPE MAXIMUM M INTERVAL CN- 13-0 WIDTH No .of 

JD24... — v d R I S I N G FALLING d OBS. 
288 40,145? 12.8 21? « * * 2 
289 N? 171? 12.8 • • * • * • * * m 1 
290 • . 184 12.7 13? • * * 190 5 
291 2 0 4 . 9 11.8 20. 9 202.4 209.3 7 
9 2 N 227? 13.0 2 2 . 1 9 * * * * * * 2 

293 1 • 240 12.7 13? * * » * m m 4 
294 258 12.7 18 • * * * • * 2 
293 iv 271 12.6 13 269 277 8.0 7 
296 287 12.7 16 » ft * 4 
297 30 5 12. 6 18 * » * * • * 3 
298 w 321 12.4 16 317 324 7.0 6 
299 340? 12.5 19? * * • # * ft 1 
300 42 J 12.8 • • ft 2 

301 443 12.5 ... 447 3 
302 457? 12.7 l4? ... ... 1 
303 4 78? 12.9 21? ... ... 1 
304 510 11.8 • . . 506. 7 513.8 6 
30 5 528? 12.8 18? ... ... 1 
306 N 540 12.7 12 ? ... ... 
307 5 58? 12.9 18? ... ... 3 
308 572 12.7 14? ... ... 2 
309 587 12.7 15 584 590 o.'o 4 
3 10 A? 606 12. 6 19 6 0 0 . 3 . . . . . . 3 

311 \ Ci(>? 12.8 10? 6l5 6 2 2 . 5 7-5 4 
312 iv' 635 12.7 19? 6 3 2 . 5 6 3 9 . 5 7-0 5 
313 650 12.8 15 ... . . - 2 
3l4 663 12.5 15 663 ... 
315 674 ? 12.9 9? ... ... 1 
3 l 6 682 12.5 8? 681.2 686 4^8 4 
317 694 12.9 12 ... 1 
318 723? 12.4 29? ... ... 1 
319 779 12. 1 ... 784 0 
320 799 12.7 20 79 5-5 801 3 

321 831? 12.6 * • • * • * • m • 1 
322 898? 12-7 • * > • # * m ft ft 1 
323 913 12.8 15? * • » • ft ft 4 
324 948 12.0 * * • m m m • mm 4 
325 P 969 12. 1 21 968 970.5 4 
326 986 12.6 17 ft * * 2 
327 41,001 12.6 15 999.3 * m m 6 
328 020? 12.2 19 ft ft • ft * * 1 
329 036 12-5 16 035 039.6 3 
330 058? 12. 7 22? * * * ft ft * 2 
331 090? 12.4 • • • • • * ft ft ft 2 
332 178? 12.7 • • * • * • a m • 1 
333 N 195 12.0 17? 192 196.8 3 
334 N 213 12.7 18 • • • ft ft ft 2 
335 N 216 12.6 3 * • • 3 
336 . . 235 12.8 19 m m w 238 2 
337 P 250 12. 6 15 • * • * ft ft 2 
338 266 12-5 16 * * * 268 3 
339 279 12.0 13 278 ... 3 
340 P 284 12.7 5 .... 285.6 5 
34i W 300 12.6 16 296.4 302.4 9 342 318 12.7 18 * * » 320.7 3 
343 * • 333 1 2 . 6 15 329 ft ft ft 7 
344 * * 340 12.4 7 * * * ft ft ft 1 

\ 345 N 349 12.7 9 347.8 352.3 4^5 3 
/ t 
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TABLE 3 ( c o n t ) . 
No. TYPE MAXIMUM M INTERVAL CN=: 13.0 WIDTH No. of 

JD24... —v d R I S I N G FALLING d OBS. 
346 P 41,363-5 12.7 14. 5 363 365.3 2.3 3 
347 A? 382 12.7 18.5 0 9 4 388.7 5 
348 P? 397 12.8 15 4 4 9 . . . 2 
349 . , 409? 12.8 12? 9 4 4 449 

350 417? 12.7 8? 9 9 4 1 
351 445? 12.8 28? 9 4 0 0 9 9 1 
352 4 * 459? 12.8 14? r * » 9 9 9 1 
353 * # 509? 12.8 9 * • 949 9 4 4 £_ 

354 4 * 523 12.7 l 4 ? 521 4 4 9 4 
355 570 12.0 9 9 0 499 576 5 
356 591? 12.9 21? 590 . . . 2 
357 605 12. 1 14? . . . 608 3 
358 619 11.9 14 6l8 . . . 
359 650 12.8 * * * • * * 654.5 
360 670 12.3 20 668 675-7 7.7 9 

361 N 687 12.4 17 686 690 . 2 4.2 7 
362 702? 12.9 15 999 9 9 9 9 9 9 1 
363 iv 715 12.7 13? 712 719 7-0 8 
364 . . 728 12.8 13 9 0 4 * * • • • * 1 
365 Iv 740 12-3 12 737-3 746 8.7 10 
366 N? 753 12. 4 13 7 5 L 5 . . . * • • 

367 W 765 12.4 12 76l 770 9.0 8 
368 N? 779 12.3 14 778.5 . . . . . . 4 
369 iv 792. 5 12.2 13-5 789 798.3 9.3 7 
370 P 806 12.6 13.5 8 0 5 . 5 808.4 2.9 4 

371 819 12.3 13 . . . 0 4 9 9 9 0 2 
372 » 9 895? 12.8 . . . . . . 999 9*9 1 
373 * • 971? 12.8 . . . . . . . . . . . . 1 
374 a m 98i 12.8 10? . . . 983 . . . 0 
375 W 42,002 12.0 21 998? 009 11? 11 
376 025? 12.7 23? . . . . . . . . . 1 
377 0 3 8 12.2 13? . . . 999 . . . 2 
378 060? 12.7 22 . . . 061.5 . . . 3 
379 w 076 12. 1 16? 0 7 2 . 5 080 7-5 6 
38O w 0 9 3 12.4 17 090. 5 099 8.5 8 

381 N 110 12.7 17 108 112 4.0 3 
382 W 127 12.3 17 124.5 133 8.5 7 
383 159 12.4 . . . . . . l 6 4 5 
384 178 12. 4 19 • * • 2 
385 227 12. 6 9 9 9 . . . 1 
386 259 11.9 9 9 9 256 2 
387 277? 12. 6 18? * * * 1 
388 290 12.0 13? 9 9 9 1 
389 313? 12.6 23? 9 4 0 1 
390 340? 12.8 27? 9 0 9 1 

391 36l 12.6 21? 0 9 4 365.6 3 
392 395 12.7 9 0 9 390.8 398.5 10 
393 4 n ? 13-0 16? 9 9 9 413 4 
394 w 425 12.5 l4? 423 431 o\ 10 
395 w 445 12.3 20 442 449 7.0 9 
396 N 458 12.6 13 457-2 461.2 4.0 7 
397 w? 472 12.4 14 * • * 480 * * • 5 
398 w 490 12.3 18 487-3 495 7.7 7 
399 w 504 12.1 14 503 511 8.0 10 
400 • * 519? 12.7 15? 521.5 • * • 2 
401 * * 661? 12.0 99* * # • • • • • # # 1 
402 * * 715? 12.6 + 99 713 • * * 9 9* 2 



TABLE 3 ( c o n t ) . 
No. TYPE MAXIMUM M INTERVAL CN= l3?o WIDTH No. o f 

J D 2 4 . . . — v d RISING FALLING d OBS 
40 3 # a 42,740? 12.7 a a . * a a * * * a a a 1 
404 N 754 12.0 14? 753 758 5.0 8 
40 5 W 770.3 12.0 16. 3 768.5 776 7.5 11 
406 m a 787 1 2 . 5 16.7 784 a a a * . * 5 
40 7 9 „ 796? 12.7 9? . . . • * a . . . 1 
408 w 804 12.2 8? 800.3 810.7 1 0 . 4 12 
409 w 821 12.4 17 817.2 827 9.8 8 
410 , . 834 12.4 13 832 . . . • • . 4 
4 n 839 12.3 5 844 8 
412 iv 856 12 . 5 17 851.8 859.8 8.0 11 
4 13 iV 873 12.0 17 869 876 7.0 13 
4i4 888 1 2 . 4 15 887 . . . a a a 3 
415 894 12 .0 6 * m m 895 a a • 7 
4i6 * * 914 ? 1 2 . 7 20? • a • - • a a a a 1 
4 17 998 11.7 * * « • * • . . . 1 
4i8 43,099 1 2 . 2 . . . a a a 102 a a a 7 
4 19 \ 131.3 11.8 a a a 130 138.4 8.4 10 
4 20 152 12.1 20.7 a a a 156 . a a 6 
42 1 p 166 12.1 14 165 168 3.0 5 
4 22 to 182 12.3 16 180 189.6 9.6 9 
4 23 200? 12.6 18? 198.5 * a a a a * 1-

4 24 220 1 2 . 1 20 ? 216.5 225-7 9-2 7 
425 24l? 12.9 21? . . . • a • . . . l 
4 20 255? 12.0 14? m a # 259 a a • 3 
427 p 272 12.6 17? 271 273-2 2.2 3 
428 442? 12.9 * * - a a a a a a a a a l 
429 456? 12. 2 i4? a a a a a a a a a l 
4 30 488 12.5 . . . 486.6 . . a 3 
431 N 510 12.6 22 . . . 511 a a a 4 
432 N 522? 12.8 12? 521 525 4.0 5 
433 N 527? 12,4 5? 525 530 5.0 3 
4 34 to" 544 12 . 2 17? 539.4 548.6 9.2 10 
435 N? 560? 12.9 16? . . . . . . a a a 2 
436 to" 575 12.0 15? 572 582.4 10.4 9 
4 37 to" 608 11 . 9 . . . 605.3 6 1 6 . 5 11.2 7 
4 38 628? 12.5 20? . . . . . . a a * 3 
4 39 818 1 2 . 1 . . . . . . 819.2 * a • 2 
440 832? 12.7 14? 833 * * a 

0 

441 863 11.8 • * * 861.9 871.8 9-9 12 
442 882? 12.5 19? . . . . . . . . . 2 

NOTES TO TABLE 3. 

. 9 & 10 . Double maxima. 
P r o b a b l e d e c r e a s e of 0.7 a f t e r i n i t i a l r i s e . 
R i s e from 12.7 in. 6 days. 

1 1 . 
Double maxima. 
P r o b a b l e d e c r e a s e of 0.7 a f t e r i n i t i a l r i s e . 
R i s e from 12.7 in. 6 days. 1 2 . 

Double maxima. 
P r o b a b l e d e c r e a s e of 0.7 a f t e r i n i t i a l r i s e . 
R i s e from 12.7 in. 6 days. 

38 & 39- Double maxima. 
49. P o s s i b l y a double maxima 5 days a p a r t . 
5 0 . P o s s d b l y anomalous. ^ 
60 . P o s s i b l y double maxima 5•5 a p a r t . 
6 2 . P o s s i b l y f o l l o w e d by maximum 5 days l a t e r . 
8 6 . P r o b a b l y e a r l i e r t h a n 36O? but i m m e d i a t e l y f o l l o w e d 

by peak No. 8 7 . 
9 1 . P o s s i b l y double maxima 4 days a p a r t . 
9 2 . F o l l o w e d by e r r a c t i c v a r i a t i o n s f o r 4 d a y s . 

115- A p p a r e n t l y an anomalous maximum. 
118 & 119 .Double maxima. 
1 3 8 . P o s s i b l y a double maxima 5 days a p a r t . 
153- P o s s i b l y a maximum around 630 but o b s e r v a t i o n s d i s c o r d a n t . 
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NOTES TO TABLE 3 ( c o n t ) . 

Nos- 18 4 • 
188 
21? 

261 
264 

266 
276 
279 
287 
290 
29 3 
29 0 
306 
307 
308 
30 9 
3 10 
31 1 
312 
313 
322 
323 
324 
325 
326 
327. 
329. 
330, 
334 
337, 
338. 
339. 
34l, 
343 

346. 

34 7 

•186. E r r a t i c b e h a v i o u r . 
& l89.Double maxima. 

Combined w i t h A.A.V.S.O. 
d e f i n i t e l y anomalous. 
-B.A.A. No.2. 
B.A.A. No. 3 on 527 a t 11 
ma d e 

348 
349 
357 
358 
359 
36l 

363 
364 
365 
366 
367 
368 
374 
375 
376 
377 
378 
379 
380 

on 
CN O r i 1 3 ? 1 . 

r e s u l t s t h i s maxirnum i s 

9 when N.Z. o b s e r v a t i o a s 

-B.A.A. No 
B.A.A. No 

-B.A.A. No 
B.A.A. No. 
.-.B . A . A . No 

4. 

- B . A . A No 
No. 
No. 
No-
No. 
No-
No. 
No. 
No. 
No 

No. 
No 

7-
8 on 
9. 
10. 

11 on 

on 823 & No.6 on 832 

1 2 8 . 

12 
13 
14 
15 
16 
17 
18 

on 
on 
on 
on 
on 
on 
on 

2 8 6 . 
5 4 l . 
5 6 0 . 
571-
590. 
599. 
6 2 3 . 
6 3 2 . 

Nos. 31 & 32 on 2 12 

A. A. 
A. \
A. A. 
A. A. 
A. A. 
A. A. 
A. A. 
A. A. 

-B.A.A 
B.A.A. No. 22 on 8 9 6 . 
-B.A.A. 
B.A.A. No.24 on 951-
B.A.A. No. 20 on 971-
-B.A.A. No.27-
B.A.A. No.29 0 0 J . 5 
B.A.A. No.29 on O 3 8 . 
B.A.A. No.30 on 053-

tc 335- Double maxima. B.A.A. 
-B.A.A. No. 33. 
-B.A.A. No. 34. 
-B.A.A. No.35. 
B.A.A. No. 36 on 3 0 1 . 

& 344.Appears to be double w i t h CN O r i d e c l i n i n g to 
between t h e two maxima. B.A.A. No.37 on 337-
B. A. A. No . 38 on 356 . Only N. / . ob s e r v a t i on 1 3'. 2 on 
357 f o l l o w e d by t h r e e n e g a t i v e o b s e r v a t i o n s a t f a i n t e r 
t h a n 13-6 b e f o r e r i s e commenced to maximum No.346. 
R i s e not o b s e r v e d . B.A.A. No.39 on 382.4. A c c e p t i n g 
t h e i r date of 376 f o r CN O r i r i s i n g a t 13-0 
a r i s e of 6 days making t h i s an anomalous 
B.A.A. No. 40 on 3 9 6 . 

& 3 5 0 . P o s s i b l y t h e same wide maximum. B.A.A. No.4l on 4 l 2 . 
-B.A.A. No.42. 
B.A.A. No. 43 6 l 4 . 
- B.A.A. No. 45-
B.A.A. No. 46 on 694 p r o b a b l y forms 
our No. 3 6 l . 

d i f f e r e n c e of 1 

2 1 8 . 

i3-'o 
.in. 

t h er e wa s 
maximum. 

double maxima wi t h 

day i n w i d t h . 

< i n w i d t h . 

- B.A.A. No.47 w i t h 
-B.A.A. No. 48. 
-B.A.A. No. 49 w i t h d i f e r e n c e of o' 
-B.A.A. No. 5 0 . 
-B.A.A. No. 51-
-B.A.A. No. 5 2 . 
-B.A.A. No. 5 4 . 
B.A.A. No. 55 on 0 0 4 . 
B.A.A. No. 56 on 0 2 2 . 
=B.A.A. No. 57-
B.A.A. No,58 on 0 5 8 . d 

-B.A.A. No. 59 w i t h d i f f e r e n c e o f 1 i n w i d t h . 
B.A.A. No. 60 on 0 9 2 . 



4 i . 

No. 3 8 l . 
382 
3 8 9 . 

3 9 1 . 
392. 
3 9 4 . 
3 9 5 . 
3 9 6 . 
3 9 7 . 
3 9 8 . 
3 9 9 . 

40 2. 
404. 
40 5. 
410 & 

4l4 & 

432 & 

NOTES TO TABLE 3 ( c o n t ) . 

-B.A.A. No.6l. 
-B.A.A. No.62. 
T h i s s i n g l e o b s e r v a t i o n may be p a r t of B.A.A. No, 64 
on 307 but i f so d i s a g r e e s w i t h t h e i r 312.5 f o r CN 
O r i f a l l i n g a t 1 3 T 0 . 
-B.A.A. No 
B.A.A. No. 
-B.A.A. No 

6 5 . 
67 on 392. 
68. 

B.A.A. No. 69 on 443 w i t h d i f f e r e n c e of 1.5 i n w i d t h . 
B.A.A. No. 70 on 457. 
-B.A.A. No. 7 1 . 
-B.A.A. No. 72. 
B.A.A. No. 73 on 505. May have been double maxima wi t 
second maximum o f 12.4 on 508. 
B.A.A. No. 75 on 717-
B.A.A. No. 76 on 753. 
B.A.A. No. 77 on 772. 

4 l 1 . Double maxima wi t h CN O r i d e c l i n i n g to minimum 
between t h e two maxima. 

415• Double maxima wi t h CN Or i d e c l i n i n g t o minimum 
b etween t h e two maxima. 

433• Double maxima w i t h CN O r i d e c l i n i n g to 13T0 
between the two maxima. 

The B.A.A. r e s u l t s 
8 8 , 3, 292 

r e f e r r e d to a r e i n J . 
( i l o w a r t h , I.D. 1978) . 

B r i t , a s t r o n - Asso 

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

SUMM\R^ : Observed maxima a r e l i s t e d . Maxima a r e d i v i d e d i n t o 
f our t y p e s amongst w h i c h anomalous and wide maxima 
predominant and occur i n almost equal numbers. The 
mean c y c l e i s about 65 days. 

1. INTRODUCTION 
AT Ara was d i s c u s s e d by B a t e s o n ( 1 9 7 8 ) , who p u b l i s h e d a l i s t of 
ob s e r v e d maxima f o r t h e i n t e r v a l J.D. 2,436,260 t o 2 , 4 4 2 , 9 5 8 . 
T h i s l i s t i s now c o n t i n u e d t o J.D. 2,443,910 (l979 Feb. 5 ) . 

2. OBSERVATIONS 

S i n c e t h e p r e v i o u s p u b l i c a t i o n o b s e r v a t i o n s have been c o n t r i b u t e d 
by : 

WILLIAMS, P. 
TAYLOR, ( D r ) . N. 

88 WILLIAMS, P. 
TAYLOR, ( D r ) . N. 68 
ROME, G. 60 
HULL, 0 . 57 
JONES, A.F. 54 
ADCOCK, B. 27 
MATCIIETT, ( D r ) .V.L. 24 
MARINO, B. 14 
SEVEN OBSERVERS 10 402. 

The m a j o r i t y of t h e o b s e r v a t i o n s were n e g a t i v e w i t h AT Ara b e i n g 
i n v i s i b l e and f a i n t e r t h a n l 4 . 0 . 
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3. DISCUSSION 

The observed maxima between J.D. 2,442,959 and 2,443,910 a r e g i v e n 
i n t h e u s u a l form i n T a b l e 1. Maxima have been d i v i d e d i n t o t h e 
f o l l o w i n g t y p e s : 

ANOMALOUS ( A ) 

WIDE (W). 

NARROW ( N ) . 
PEAKS ( P ) . 

R i s e from l 4 m 0 t o maximum b r i g h t n e s s 
e x c e e d i n g 5 d a y s . 
Width a t 14.0 t e n days, or l o n g e r , but 
of 5 days or l e s s . 
Width a t 1 4 % l e s s t h a n 10 days. 
Maximum b r i g h t n e s s f a i n t e r t h a n 13-5-

r i s e 

TABLE 1. 
OBSERVED MAXIMA OF AT ARAE 

No. TYPE MAXIMUM M INTERVAL AT - 14?0 WIDTH No. 0 f 
JD24... d R I S I N G FALLING d OBS. 

64 42,967 12. 6 86 f * 9 • # • 2 
65 N 43,043 11-5 76 0 4 l . 5 048.4 6.9 13 
66 A 264 12-3 ( 2 2 1 ) 257 2 70.3 13.3 9 
67 W 351 12. 2 87 348 358 10 ,0 6 
68 P? 397? 14.0 46? * * * > * - ... 1 
69 P? 437? 14.3 40? # « * » • • 1 
70 A m 573? 12.8 (136) * * * * * * ... 1 
71 P? 629 i4.4 56 • * * * • • 1 
72 w 721-5 12.0 92.5 718.5 729 10.5 24 

NOTES TO TABLE 1. 
No - 64. Gap s i n o b s e r v a t i ons 6^ b e f o r e and 5^ a f t e r t h e 2 p o s i t i v e 

o b s e r v a t i o n s on 967 & 9 6 8 . 
68. Negat i v e o b s e r v a t i o n s show t h a t t h i s was a peak wi th a 

d u r a t i o n of no l o n g e r t h a n 2 days. 
6 9 . P o s s i b l y r e a c h e d a b r i g h t e r niagn.itvi.de a s gap of 1 b e f o r e 

and 6 a f t e r 437-
7 0 . Gaps 22 b e f o r e and 6 a f t e r 573 so t h e s i n g l e p o s i t i v e 

ob s e r v a t i o n i n d i c a t e s t h a t maximum was b r i ght, and o c c u r r e d 
around t h i s d a t e . ^ 

7 1 . N e g a t i v e o b s e r v a t i o n s i n d i c a t e d u r a t i o n about 1 . 

Of the maxima p r e v i o u s l y p u b l i s h e d ( B a t e s o n 1978) 36 c o u l d not be 
a s s i g n e d t o any d e f i n i t e t y p e . The rem a i n d e r c o u l d be a s s i g n e d a s 
und er wi t h c er t a i n t y: 

ANOMALOUS Nos. 3; 8; 16; 18; 30; 33; 38; 51; 5 4 , w h i l e Nos. 
6, 2 0 , 28 and 32 were p r o b a b l y anomalous. 

WIDE. Nos. 19; 26; 27; 46; 49; 50; 55; 5 6 , w i t h No. 40 
p r o b a b l y wide. 

NARROW. Nos. l 4 and 48. 
PEAKS. Nos. 52; 57 and 5 8 . 

F o r t h o s e maxima t o r w h i c h t h e p a r a m e t e r s c o u l d be r e l i a b l y d e t e r ­
mined a comparison of w i d t h s i s shown i n T a b l e 2 and of maximum 
b r i g h t n e s s i n T a b l e 3* No c o r r e s p o n d i n g d e t a i l s c a n be g i v e n f o r 
t h e P e a k s . The sample i n T a b l e s 2 and 3 i s s m a l l m a i n l y because 
t h i s s t a r h as not been monitored c l o s e l y . T h e r e i s a n i n d i c a t i o n 
t h a t p o s s i b l y t h e n a r r o w e r t h e maximum t h e b r i g h t e r i s t h e o u t b u r s t . 
However, many more o u t b u r s t s need t o be observed t o pr o v e whether 
t h i s i s t r u e . 

Anomalous and wide maxima d i f f e r i n t h e i r mean^widtljs and mean 
r i s e t i m e s . The mean r i s e t i m e s a r e Anomalous 10.3+. 2 - 3 ; d w i d e d 

3^80+ Q-6. The d e c l i n e t i m e s d i f f e r l i t t l e r - A n o m a l o u s 8.93i2.27; 
Wide~9-05+ 2 . l 6 . 
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TABLE 2. 

WIDTHS OF MAXIMA OF AT ARAE. 

TYPE MEAN S.D. EXTREMES. No. 
A + 3?6i 13?3 - 2 5 d 10 
W 12.55 2-50 10 18 10 
N 7-45 0.55 6.9 8 2 

TABLE 3. 
MAGNITUDES AT MAXIMA OF AT ARAE. 

TYPE MEAN S.D. EXTREMES No. 
A 12?53 + 0 T 3 4 11T5 - I 3 ? i 10 
W 1 2 . 30 0.23 12.0 - 12.7 7 
N 11.90 0 . 40 11.5 - 12.5 3 

The r a t e of dee l i n g d e r i v e d from^the s i x b e s t observed o u t b u r s t s 
lias a n i e ^ n v a l u e of 3-1 +, O.65 d m . The r a t e s range from 2.0 t o 
'1 -0 d rn . Accord i ng to the f o r m u l a suggested by B a i l e y ( 1975) t h i s 
i n d i c a t e s an o r b i t a l p e r i o d around 8 h o u r s . The i n c l u s i o n of a 
number of l e s s w e l l observed maxima r e s u l t s i n a somewhat l o n g e r 
p e r i o d of about 12 h o u r s . 

Gap s i n t h e ob s e r v a t i o n s make i t impo s s i b l e to s t a t e wi t h 
c e r t a i n t y t h a t any two maxima a r e s u c c e s s i v e , but i t a p p e a r s from 
those t h a t a r e p r o b a b l y c o n s e c u t i v e t h a t t h e mean c y c l e i s around 
6 5 days. 

4. CONCLUSIONS 

Anomalous and wide maxima a r e the main f e a t u r e s of t h e o u t b u r s t s 
of AT A r a e . They occur i n almost equal numbers but do not 
a l t e r n a t e . Narrow maxima and minor f a i n t p e a k s a l s o have been 
ob s e r v e d , both of whi ch have b een p o o r l y ob s e r v e d m a i n l y b ecause 
t h i s s t a r has not been c l o s e l y m onitored. 

I t i s p o s s i b l e t h a t t h e n a r r o w e s t maxima a r e t h e b r i g h t e s t . 
However, more e v i d e n c e i s r e q u i r e d to show whether t h i s i s t r u e . 

No i n f o r m a t i o n i s a v a i l a b l e of t h e b e h a v i o u r a t minimum a s 
t h e s t a r i s t h e n w e l l 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 
used. 

The mean c y c l e a p p e a r s t o be a p p r o x i m a t e l y 65 days. 
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T i l l ! 1979 OUTBURST Of THE RECURRENT NOVA, V SCORPII. 

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

SUMMARY: V i s u a l o b s e r v a t i o n s of t h e 1 9 7 9 outburst; of U Sco a r e 
g i v e n . T h ^ t r a t e of f a l l f o r t h e f i r s t f o u r magnitudes 
below maximum b r i g h t n e s s was one magnitude p er 2 . 3 5 
days. The*lthe d e c l i n e r a t e slowed. A comparison i s 
made w i t h t h e o u t b u r s t s of 1863 and 1 9 3 6 . 

1. INTRODUCTION 

O b s e r v a t i o n s to J.D. 2 , 4 4 0 , 8 8 5 (1970 October 25) were d i s c u s s e d 
by B a t e s o n et a l ( 1 9 7 1 ) - T h a t pap er a l s o c o n t a i n e d V magnitudes 
f o r t h e comparison s t a r s shown on c h a r t No. 100 ( B a t e s o n et a l 
1 9 6 6 ) . From JD 2,440,986 (l97l F e b r u a r y 3) to 2,444, H 3 ( 1 9 7 9 
\ugust 27i a t o t a l o f 1,093 v i s u a l ob s e r v a t i o i i s wer e ma d e by: -

FREET1I, G . 178 
J O N E S , M . V . 158 
J O N E S , A . F . 109 
H U L L , O . R . 105 
M E N Z I F S , B . 93 
T A V L O R , (Dr ) . N . W . 87 
W A L K E R , W . S . G . 69 
R O W E , G . 53 
M C M I L L A N , S . C . 40 
MATC11ETT, ( D r ) . V . L . 39 
M A R I N O , B . F . 29 
C R O M P T O N , A . 25 
l8 O B S E R V E R S 108 1,093. 

Tile main o b s e r v i n g season each y e a r i s March to September, 
i n c l u s i v e . October o b s e r v a t i o n s a r e few and c o n f i n e d t o t h e e a r l y 
e v e n i n g . No o b s e r v a t i o n s a r e p o s s i b l e i n November and December on 
account of p r o x i m i t y to t h e Sun. J a n u a r y and F e b r u a r y o b s e r v a t i o n s 
a r e few and c o n f i n e d to t h e morning h o u r s . 

The d i s t r i b u t i o n of o b s e r v a t i o n s v a r i e d from y e a r to y e a r w i t h 
t h e b e s t coverage i n 19 73, when t h e s t a r was monitored on l 4 4 
n i g h t s , whereas i n 1 9 7 7 o b s e r v a t i o n s were made on onl y 4 8 n i g h t s . 
E x c e p t f o r t h o s e made d u r i n g t h e 1 9 7 9 o u t b u r s t a l l o b s e r v a t i o n s 
were n e g a t i v e w i t h U Sco b e i n g a t mininrum and f a i n t e r t h a n 1 5 - 0 . 

2. THE 1 9 7 9 OUTBURST 

T h i s o u t b u r s t was d e t e c t e d by H i r o a k i Narumi on 1 9 7 9 June 23.5^0 
U.T. a t magnitude 8 . 7 ( I A U C i r c . 3 3 7 3 ) . The l a t e s t o b s e r v a t i o n s 
p r i o r t o t h i s d a t e by members of t h e V.S.S., R.A.S.N.Z., were on 
June 1 7 . 3 6 U.T. when A.F. J o n e s and O.R. H u l l both found U Sco 
i n v i s i b l e and f a i n t e r t h a n I 2 m 8 . P r o b a b l y t h e s t a r was s t i l l a t 
minimum on t h a t d a t e . 

The means of o b s e r v a t i o n s d u r i n g t h e o u t b u r s t a r e g i v e n i n 
T a b l e 1. A l l o b s e r v a t i o n s have been reduc e d u s i n g t h e V magnitude; 
determined by Menzies ( B a t e s o n et a l , 1 9 7 l ) . Curve "A" i n F i g . 1 
shows t4ie d e c l i n e b r a n c h of t h e 1 9 7 9 o u t b u r s t p l o t t e d from t h e 
means g i v e n i n T a b l e 1 . 
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TABLE 1. 

M E A N S Of O B S E R V A T I O N S OF U S C O R P I I . 

MEAN J . D MEAN M No.OBS. MEAN .J.D. MEAN M No. OBS 
2,444,000+ 2,444,000+ 

V 

0 38 . 9 (13-7 1 058.O 13.0? 1 
0 41.86 (12.8 1 .05 (12.6 1 
049 .0 9.4 1 .9 13-2? 1 

. () 0.7 1 .92 (12.8 2 
0 50.86 10 . 20 3 0 5 9 . 7 7 13.2 1 
0 5 1 . 8 3 10 .90 .93 ( 12.6 1 
052.00 10.67 3 0 60.31 (11.5 1 
053.03 11 . 20 2 065.9 14.0 1 
0 54.01 11. 40 3 066.0 (12.8 1 

. 14 11.75 2 .9 14.0 1 

.98 11.33 0 0 6 7 . 8 (14.0 1 
056.9 1 1 2 . 70 5 100.0 15.7 • 1 
057.84 13.30 2 

• 93 ( 1 2 . 6 1 

The two v a l ties l o i J oiv ec) b \ q u e s t i o n mark were c l a s s 3 
ohserv a t i ons. 
Th e ma gnit u d e on 100 .0 i s a p p r o x i m a t e . 

Between 06c and 100 t h e r e were no pos i t i vc ob s e r v a t i o n s and 
t l 1 11c ga t i vt! ob s or v . i v. i on ̂  1 vowed t.1 la t: 1 Sco \\;\ 1 a i n t e r than 

3 • DISCI. SSI0NS 

No ob ̂  el' va t i ons wcr e mad e on (he r i s e but t h i s wa s o b v i o u s l y v e r y 
st eop . and prol i a l j 1 \1 c i i r r ed i n a da \r two . The d e c l i n e was 
smooth, d e s p i t e some minor apparent f l u c t u a t i o n s . U Sco d e c l i n e d 
at the mean r a t e of one magnitude i n 2.35 days u n t i l 12-7 was^ 
re a c h e d . I t then took 5.5 to f a l l a f u r t h e r ma g n i t u d e and 37.2 
to d e c l i n e i r o i n 13-7 to about 15-/-

T l i e s e r a l e s comparg to th o s e g i v e n b\n ( 1')57 ) of 
t h r e e magnitudes i n 6.7 and f i v e magnitudes i n 10.6 f o r the means 
of t h e maxima of 1863 and 1 9 3 6 . 

A c c o r d i n g to Thomas (1940) d e t a i l s of p r e v i o u s o u t b u r s t s were: 
1863 Ma> 20 2,401,646 9"'lv. D e c l i n e d to I2'.n4v i n 8 d a y s . 
1906 May 12 2,4l7,342 8 . 8 p t g . 
1936 June 22 2,428,342 8 . 7 9 p t g . Rose from l O m 9 6 to 8?99 i n 2 l i r s 

58 m i n u t e s . D e c l i n e d from maximum 
of 8T79 t o 9™82 i n 8hrs 43 m i n u t e s . 
D e c l i n e d t o 10.36 i n 3 days and to 
15?22 i n 30 days. 

I n f i g u r e 1 c u r v e "B" shows t h e d e c l i n e from t h e maximum of 1863 
and "C" the d e c l i n e from the 19 36 o u t b u r s t t p l o t t e d from t h e d a t a 
g i v e n by Thomas ( 1 9 4 0 ) . T h e r e a p p e a r s t o be l i t t l e i n f o r m a t i o n on 
tl i e 1906 o u t b u r s t . The 1979 o u t b u r s t d u p l i c a t e s t h e d e c l i n e of 
1863, and a p a r t from t h e i n i t i a l sharp d e c l i n e a p p e a r s to be v e r y 
s i m i l a r t o t h e 1936 d e c l i n e c u r v e . 

The mean i n t e r v a l between t h e observed o u t b u r s t s i s 14,134 days. 
I t i s a s t r a n g e c o i n c i d e n c e t h a t a l l o b s erved o u t b u r s t s have 
o c c u r r e d i n May or Ju n e . No o t h e r r e c u r r e n t novae show such a 
c o i n c i d e n c e . T h e s e months f a l l i n t h e middle of t h e o b s e r v i n g s e a s o n 
f o r U Sco. 

The maximum time d u r i n g w h i c h U Sco has been b r i g h t e r t h a n l 4 m 0 
i s 18 day^s. One wonders whether o t h e r o u t b u r s t s have o c c u r r e d but been mi s s e d . 
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The d i s t r i b u t i o n i n t i m e of t h e p l a t e s examined by Thomas ( 1 9 4 0 ) 
and of t h e v i s u a l o b s e r v a t i o n s ( B a t e s o n et a l , 1 9 7 l ) and i n t h e 
p r e s e n t paper show t h a t t h e r e a r e many gaps i n t h e o b s e r v a t i o n s 
o f s u f f i c i e n t l e n g t h f o r o u t b u r s t s , i f t h e y o c c u r r e d , to have gone 
u n n o t i c e d . One such p o s s i b i l i t y was d i s c u s s e d by B a t e s o n et a l 
( 1 9 7 1 ) but i t was concluded t h a t t h e o b s e r v a t i o n s p o s s i b l y were 
of a f a i n t s t a r t h a t i s n o r t h and i m m e d i a t e l y p r e c e d i n g U Sco. 
T h i s i m p l i e d t h a t t h i s s t a r might be v a r i a b l e . 

O.R. H u l l r e p o r t e d an o u t b u r s t on 1979 March 23 ( I A U C i r c . 3 3 4 l ) , 
but t h i s was almost c e r t a i n l y a c a s e of m i s i d e n t i f i c a t i o n a s o b s e r ­
v a t i o n s made t h e same n i g h t a t t h e Anglo A u s t r a l i a n O b s e r v a t o r y 
showed U Sco s t i l l a t minimum. U Sco would have had to have a 
s h o r t l i v e d f l a r e of f i v e magnitudes w h i c h a p p e a r s u n l i k e l y from 
i t s known b e h a v i o u r . 

4. CONCLUSION 

The d e c l i n e of U Sco from i t s 1979 o u t b u r s t was s i m i l a r to t h e 
f a l l s from p r e v i o u s o u t b u r s t s , w i t h the e x c e p t i o n t h a t t h e s t e e p 
i n i t i a l f a l l o f 19 36 was not r e p e a t e d . 
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F i g u r e 1. L i g h t curves U S c o r p i i . 

A=1979 outburst; B=l863 outburst; C-1936 outburst. 
Curves B and C are p l o t t e d with dates of maxima 
as zero and other p o i n t s at times before or a f t e r 
maxima. For c l a r i t y B and C are d i s p l a c e d by 5 
and 15 days r e s p e c t i v e l y from A. 
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THE DWARF NOVA — V485 CENTAURI 

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

SUMMARY. A l i m i t e d number of v i s u a l o b s e r v a t i o n s of V485 Cen, 
m a i n l y i n t h e y e a r s 1972 to 1977, s u g g e s t t h a t i t s 
maxima a r e around magnitude l4.0, or f a i n t e r . A l i s t 
o f t h e few p o s i t i v e o b s e r v a t i o n s a r e g i v e n . 

1. INTRODUCTION 

V485 Cen i s c l a s s i f i e d i n t h e G e n e r a l C a t a l o g u e of V a r i a b l e 
S t a r s , 3rd E d i t i o n , a s of U Gem c l a s s w i t h a r a n g e of 12.9 t o 
f a i n t e r t h a n l 6 . 5 p t g . The mean c y c l e i s g i v e n a s 12: d a y s . 

2. CHARTS & SEQUENCE 

V485 Cen i s shown on C h a r t s 483 and 484 i n S e r i e s 11 o f CHARTS 
f o r S o u t h e r n V a r i a b l e s ( B a t e s o n et a l 1 9 7 9 ) . The V ma g n i t u d e s 
shown on t h e s e c h a r t s i s from t h e t h r e e c o l o u r sequence p u b l i s h e d 
by Vogt ( 1 9 7 7 ) - T h i s s equence ha s b een u s e d f o r t h e ob s e r v a t i o n s 
d i s c u s s e d i n t h i s p a p e r . 

3* OBSERVATIONS 

A l b e r t J o n e s o b s e r v e d V485 Cen from 1959 March 6 t o J u l y 2 8 . A p a r t 
from s u s p e c t i n g the v a r i a b l e on a few o c c a s i o n s h i s o b s e r v a t i o n s 
wer e n e g a t i v e . The s t a r wa s t h e n not ob s e r v e d unt i l 1972 A p r i l 
7 when M.V. J o n e s commenced o b s e r v a t i o n u s i n g h i s own c h a r t , w h i c h 
i d e n t i f i e d t h e c o m p a r i s o n s t a r s f o r w h i c h Vogt (1977) s u b s e q u e n t l y 
d e t e r m i n e d t h e m a g n i t u d e s . 

O b s e r v a t i o n s t o 1978 March 2 7 have been made by: 

Ma t c h e t t , ( D r ) . V.L. 158 
J o n e s , M.V. l 4 2 
F r e e t h , G. 78 
M c M i l l a n , S. 45 
J o n e s , A.F. 43 
S e v e n o b s e r v e r s 19 4 8 5 . 

Most o b s e r v a t i o n s have b e e n n e g a t i v e w i t h t h e v a r i a b l e n o t e d 
a s i n v i s i b l e and f a i n t e r t h a n l 4 m 0 and o f t e n f a i n t e r t h a n l4 tI l8. 

Ob s e r v a t i o n s have been m a i n l y c o n f i n e d t o t h e months J a n u a r y 
to August i n c l u s i v e i n each y e a r . V 4 8 5 Cen h a s not been o b s e r v e d 
a s f r e q u e n t l y a s o t h e r dwarf nova w i t h t h e r e s u l t t h a t t h e number 
of o b s e r v a t i o n s have v a r i e d from 137 i n 1973 t o 15 i n 1 9 7 7 . 

4. DISCUSSION 

T a b l e 1 l i s t s t h e p o s i t i v e o b s e r v a t i o n s t h a t h a v e b e e n made 
t o g e t h e r w i t h t h e n e g a t i v e o b s e r v a t i o n s p r e c e d i n g and f o l l o w i n g 
t h e p o s i t i v e o b s e r v a t i o n s . 

I t i s o b v i o u s from t h i s T a b l e t h a t l i t t l e c a n be s t a t e d con­
c e r n i n g t h e mean c y c l e . However, i t does a p p e a r t h a t maxima a r e 
not a s b r i g h t a s t h e c a t a l o g u e d d e t a i l s s u g g e s t . A l t h o u g h i t i s 
d i s c o u r a g i n g t o o b s e r v e r s t o r e p e a t e d l y r e c o r d o n l y n e g a t i v e 
o b s e r v a t i o n s t h o s e w i t h a d e q u a t e i n s t r u m e n t a l means a r e a s k e d t o 
monitor t h i s s t a r more c l o s e l y b e c a u s e i f t h e mean c y c l e i s 
s h o r t i t i s p o s s i b l e t h a t many maxima have gone u n o b s e r v e d due 
to t h e i n f r e q u e n c y o f t h e o b s e r v a t i o n s t o d a t e . 
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TABLE 1-

OBSERVATIONS QE V485 CENTAURI. 

J . D M A G 

441 437.91 
4 52.0 7 
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453.90 
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4 54.90 
455-02 
4 56.05 
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14.0 
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14.3 

(i4.o 
14.0 
14.0 

(14.0 

772.94 (14 .0 
.96 i4.o 

773-04 Q 4 . 0 

775-02 
. 9 5 

778.00 
.92 

779.03 
• 92 
.94 

800.8 
.88 

8 0 1 . 9 

807.0 
.06 
. 13 
• 91 
.93 

808.0 
.87 
.95 

81O.O 
.95 
.99 

(14„0 
14 .0 
14 .0 
14.0 

(14.8 
14 .0? 

(14.8 

(14.5 
15.5 

( 1 5 • 0 

(14.5 
14.8 

(14.0 
( 14.0 
14.8 

(14.5 
(14.0 
(14.8 
(14.0 
14.8? 

(14.8 

OBSERVER 

J n 
Mt 
J n 
J n 
Mt 
J n 
Mt 
Mt 
J n 
Mt 
Mt 
Mt 
Mt 
Mt 
Mt 
Mm 
Mt 
J n 
Cj 
E t 
E t 
F t 
Mt 
Mm 
J n 
Mt 
F t 
J n 
Mm 
F t 
Mt 
Mm 

J.D. 

2, 442 0/9.0 
080.0 
08l.11 
083.0 

132.0 
.97 

137.0 

245.88 
246.88 
247.88 
248.89 
249.89 
250.87 
251.93 
255.90 
2 5 7-92 
264.87 

432.10 
4 34.06 

. 22 

62 3.89 
625.94 
629.9 5 
630.87 

.92 
634.94 
636.88 

867.94 
870.93 
872.9 
873.03 
8 7 5 . 0 1 

• 91 

Mv 

(14.5 
(14.5 
15-0 

(13.5 
(14.5 
14.0 

(14.0 

(14.8 
14.8 
13.7 
13.6 
13.7 
13.9 
14. 1 

(12.9 
(12.9 
(14.8 

(14.0 
12.9 

(14 .0 
(14.8 
14. 3 

(13.9 
(14.8 
14.0 

(13-0 
(14.8 

OBSERVER 

F t 
F t 
F t 
F t 
F t 
Mt 
Mt 
J 1 1 
J 1 1 
J n 
J n 
J n 
J n 
J n 
Mt 
Mt 
J 1 1 

J n 
Mt 
J n 
Mm 
Mt 
Mm 
Mm 
Mt 
Mt 
Mm 

( 14 . O Mt 
14.0 Mt 

(13.5 F t 
14 . 0 Mt 
14. 0 Mt 

(13.5 Mt 
Some of t h e p o s i t i v e o b s e r v a t i o n s i n T a b l e 1 must be r e g a r d e d 
w i t h c a u t i o n because t h e y r e p r e s e n t r e c o r d s made 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. No c o n c l u s i o n s c a n be drawn from t h e s e 
o b s e r v a t i o n s . 
Two o u t b u r s t s have been r e p o r t e d i n t h e Monthly Civ-. T a r s , of 

the S e c t i o n d u r i n g 1979, namely: 2,443,932 and 2,444,08l a t l 4 m l 
and l4.0 r e s p e c t i v e l y . 

REFERENCES 

B a t e s o n , F.M., Morel, M. , Sumner, B. & Winn e t t , R. 1979- CHARTS 
FOR SOUTHERN VARIABLES, S e r i e s 1 1 . P u b l . by 
A s t r o n o m i c a l R e s e a r c h L t d . , T a u r a n g a , N.Z. 

Vogt, N. 1977. P u b l . 5, V.S.S., R.A.S.N.Z. 
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REPORT OF SECTION FOR YEAR ENDED 30th SEPTEMBER 1 9 7 8 . 

OBSERVATIONS: The f o l l o w i n g v i s u a l o b s e r v a t i o n s 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 1 1 LEE,D. 98 24 
ADCOCK, B.S. 88 17 LESLIE,(Mrs).A. 488 15 
BARRETT, A. 11 6 LUMLEY, E. 1142 39 
BELL,S 5 3 MARINO,A. 133 16 
BEUNING, J . 3 2 MARINO, B. 135 32 
BIRD, R. 5 4 MARSHALL, G. 18 8 
BLANE, D. 22 6 MATCHETT,(Dr).V.L. 200 47 
BLOW, G. 23 18 MENZIES, B. 982 ll4 
BOLTON, R. 4 9 MOREL, M. 334 30 
BROWN, N. 135 74 MOYLES,(Miss) K. 46 14 
BRYANT,K. 59 8 MUNDT, I' . 2 2 
CAMPOS,J. 83- 18 McKENZIE, T. 22 1 1 
CARTER, B. 135 23 PATERSON,(Mrs) D. 106 33 
CLEMENTS, S. 3 2 P l e v e r , N. 91 4l 
CRAGG,T.A. 1277 391 PROSSER,G. 50 27 
CROSSLEY,G. 3 3 PYCROFT,R. 11 2 
CIJRNICK, (Dr )C.L. 181 54 RIGBY, M. 10 4 
DIETERS,S. 204 32 ROWE, G. 1718 55 
DODSON,A. 235 68 SALISBURY, J.V. 9 6 
DORAN,A. 5 3 SHINKPIELD, R. C. 251 32 
TVANS,R. io 6 17 SMITH, K. 51 8 
CILLER, R. 135 62 STEPHENSON, S. 314 56 
J J ALL,R. 187 31 SUMNER, B. 1048 193 
HARRIES- HARRIS,! 763 63 TAYLOR, K. 1 
J1ERDMAN, G. 175 10 TAYLOR,(3>r). N. 1634 129 
HERS,J. 476- 131 TRAINER, J . 1 1 
IIICKEY, D. 55 8 TREGASKIS, T.B. 792 232 
HULL,(Mrs)O.A. 10 5 VENIMORE,(Rev).C.W . 9 30 69 
HULL, O.R. 2672 112 VINCENT, J . 189 31 
JACKSON,M.G. 9 5 4 ; 117 WALKER, W.S.G. 134 22 
JONES, A.F. 3698 107 WALKER, S. 99 13 
KENT, (Mrs).K. 69 12 WALMSLEY, M. 18 5 
KILBEY, P. 70 4 WILLIAMS, P. 751 60 
KISSLING,W. 230 16 WTNNETT, R.D. 219 69 
KOMOROUS,M. 578* 23 WILSON, A. 165 36 
KOPINSKY, M.* 8-" 3 WOODGER, A. 2 2 

'= R e s u l t s a l s o communicated to AAVSO 

TOTAL OBSERVATIONS 24,863 
There was a s u b s t a n t i a l i n c r e a s e i n the number of ob s e r v a t i o n s 
compared to the pr e v i o u s year. The c o n t r i b u t i o n from T.A. Cragg 
r e p r e s e n t s only those o b s e r v a t i o n s of southern v a r i a b l e s made 
lor the S e c t i o n . I n a d d i t i o n he communicated many other obser­
v a t i o n s to the A.A.V.S.O. of s t a r s not on our programme. 

The seven observers,who each c o n t r i b u t e d i n excess of a thousand 
observations, accounted f or over f i f t y percent of the t o t a l . 
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. M77/9-M77/12; M 7 8 / 1 - M 7 8 / 8 . 
P u b l i c a t i o n s No. 6 ( C 7 8 ) . 
Memoir No.3. Z Cha. 
Numerous notes i n the S o c i e t y 1 s Newsletter. 

GENERAL: The main programme has been the c l o s e monitoring of as 
many southern dwarf novae as p o s s i b l e . These s t a r s are c u r r e n t l y 
the subj ect of c o n s i d e r a b l e p r o f e s s i o n a l i n t e r e s t because of t h e i r 
i n t e r e s t ing ob s e r v a t i o n a l and t h e o r e t i c a l problems. The va l u e of 



50 

v i s u a l ob s e r v a t i oils ol' dwar t nova e l i e s i n the s u r v e y o f t h e i r 
gr o s s b e h a v i o u r , which i s b e s t done v i s u a l l y • T h i s enab 1e s the 
most i n t e r e s t i n g t o be s e l e c t e d f o r i n t e n s i v e study by ot h e r 
methods. 

R CrB and o t h e r u n u s u a l v a r i a b l e s have r e c e i v e d c l o s e a t t e n t i o n . 
More o b s e r v a t i o n s a r e needed of Mira and s e m i - r e g u l a r v a r i a b l e s , 
many o f whi ch have not r e c e i v e d t h e a t t ent i o n r e q u i r e d because mo s t 
o f our exp er i e n c e d ob s e r v e r s have d evo ted t h e i r time to dwarf nova e. 
More o b s e r v e r s a r e needed to p r o v i d e adequate coverage of a l l the 
s o u t h e r n v a r i a b l e s on our programme. 
IAU COLLOQUIUM No. 46: A c o n s i d e r a b l e p o r t i o n of the D i r e c t o r ' s 
time was devoted to the o r g a n i s a t i o n of t h i s C olloquium to be h e l d 
a t t h e U n i v e r s i t y of % i k a t o l a t e r t h i s y e a r . T h i s w i l l p r o v i d e 
members w i t h t h e o p p o r t u n i t y of h e a r i n g d i s t i n g u i s h e d o v e r s e a s 
a s tronomers d i s c u s s i n g many f a c e t s of v a r i a b l e s t a r r e s e a r c h , I t 
w i l 1 a l s o p r o v i d e ample t ime f o r memb er s to d i s c u s s pro gramme s w i t h 
our v i s i t o r s . T h i s w i l l g r e a t l y a i d t h e work of the S e c t i o n . A l l 
members have been g i v e n t h e o p p o r t u n i t y of a t t e n d i n g t h i s meeting 
and i t i s hoped t h a t the m a j o r i t y w i l l a c c e p t t h i s o p p o r t u n i t y . 

PUBLICATIONS: An e n l a r g e d e d i t i o n (No.6) of the P u b l i c a t i o n s was 
i s sued t h i s y e a r t o mark t lie Golden J u b i l e e of the S e c t i on. The 
support of the C a r t e l ' Ob s e r v a t or > Board enabled pap er s on s e v e r a l 
dwarf nova e to be pub 1 i shed, p r o v i d i n g the r e s u l t s of the S e c t i o n ' s 
m o n i t o r i n g of AT Ar a ; F Q Sco; and UZ S e r . The r e s u l t s of photo­
e l e c t r i c o b s e r v a t i o n s of WX I l y i and YW J l y i a t the Auckland O b s e r v n t o r 
were p r e s e n t e d i n p a p e r s by B.E . Marino and W.S.G. Walker. These 
were a most v a l u a b l e c o n t r i b u t i o n t o knowledge of t h e s e two s t a r s . 

A . J . B a l d w i n and P . J . Thomson p r e s e n t e d t h e f i r s t paper from t h e 
computer programme on Mira v a r i a b l e s . They p r o v i d e d a periodgram 
a n a l y s i s of the S e c t i o n ' s ob s e r v a t i o n s of S Car over an i nt e r v a l 
of 4> y e a r s , b r o k e n o n l y d u r i n g t h e war y e a r s . Mat! Morel p r o v i d e d 
up dated v i s u a l sequence f o r t h e s t a r s E t a , RT and BO Car w i t h 
char t s. T.A. Cragg, our Cephe i d Record e r , d i s c u s s e d 1, 300 v i s u a l 
o b s e r v a t i o n s of the b r i g h t Cepheid, -cf Car. 

The se, and o t h e r pap er s, i n P u b l i c a t i ons 6, p r o v i d e d an i n d i c a t i o n 
of t h e wide scope of the o b s e r v a t i o n a l work of the S e c t i o n . 
MONTHLY CIRCULARS: These c o n t i n u e d to be i s s u e d monthly, g i v i n g 
p r e l i m i n a r y i n f o r m a t i o n of t h e b e h a v i o u r of e r u p t i v e and o t h e r 
i m p o r t a n t v a r i a b l e s . They a l s o s e r v e d a s a medium throug h w h i c h 
o b s e r v e r s were ke p t informed on c u r r e n t programmes and s p e c i a l 
r e q u e s t s f o r o b s e r v a t i o n s . 
MEMOIR: Memoir No. 3 on Z Cha was p u b l i s h e d by 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 , London. T h i s i n c l u d e d t h e v a l u a b l e r e s u l t s o b t a i n e d , m a i n l y 
by N. T a y l o r , on the t i m i n g of t h e e c l i p s e s and t h e i r r e l a t i o n to 
the o u t b u r s t l i g h t c u r v e . A l i m i t e d number of r e p r i n t s a r e a v a i l " 
a b l e on r e q u e s t t o t h e D i r e c t o r . 
CHARTS: I t was not p o s s i b l e t o i s s u e a f u r t h e r S e r i e s of C h a r t s 
because the D i r e c t o r c o u l d not complete t h e c h e c k i n g due to t h e 
p r e s s u r e of work w i t h IAU Co l l o q u i u m No. 46. M. Morel and R.D. 
Winnett have c o n t i n u e d to produce f r e s h c h a r t s w i t h t h e r e s u l t t h a t 
t h e r e a r e s u f f i c i e n t a v a i l a b l e f o r S e r i e s 10. 

RECORDER: Gordon Smith has c o n t i n u e d t o occupy t h e p o s i t i o n of 
R e c o r d e r . H i s work ha s i n v o l v e d t h e c h e c k i n g and e n t e r i n g of a l l 
o b s e r v a t i o n s on t o t h e permanent s h e e t s . I n a d d i t i o n he l i s t s 
and p r e p a r e s t h e d a t a on M i r a v a r i a b l e s t h a t i s sent t o t h e A.A.V.S.O 
q u a r t e r l y f o r use i n t h e i r p r e d i c t i o n s and l i g h t c u r v e s . T h i s 
c o n t r i b u t i o n g r e a t l y a i d s t h e A.A.V.S.O. i n t h e i r work and t h e 
S e c t i o n i s i n d e b t e d to Gordon f o r t h e c a r e and a t t e n t i o n w i t h w h i c h 
he h a n d l e s t h e work o f r e c o r d e r . 
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CEPHEID RECORDER: T.A. Cragg, who has had a l o n g i n t e r e s t i n t h e 
c l a s s i c a l Cepheid s, ha s k i n d l y o f f e r ed t o d i s c u s s oh s e r v a t i o n s of 
t h e s e s t a r s . 

COMPUTER PROGRAMMES; A . J . B a l d w i n and P . J . Thomson have c o n t i n u e d 
t h e i r programmes on S and R Car, w i t h the r e s u l t t h a t t h e i r f i r s t 
paper appeared i n P u b l i c a t i o n s 6_. 

P.P.. Wood has p r o v i d e d computer r e s u l t s on U Tuc 
and R Hor from f i f t \s of o b s e r v a t i o n s by t h e S e c t i o n . He has 
a l s o p r o v i d e d p r e l i m i n a r y pro gramme s f o r use w i t h t h e computer a t 
the U n i v e r s i t y of Waikato. T h i s w i l l be d i s c u s s e d w i t h him d u r i n g 
the f o r t h c o m i n g IAU Colloquium. However, a l r e a d y t h e D i r e c t o r has 
p r e p a r e d d a t a on s e v e r a l more Mira s t a r s and t h e s e have been r u n 
through the computer. T h i s programme w i l l be extended t o cover a l l 
Mira s t a r s i n our programmes. 

INTERNATIONAL COOPERATION: Many r e q u e s t s were r e c e i v e d f o r v i s u a l 
l i g h t c u r v e s , m a i n l y of dwarf novae, f o r use w i t h r e s u l t s o b t a i n e d 
from a r t i f i c i a l s a t e l l i t e s . A l l r e q u e s t s were responded to w i t h 
complete l i g h t c u r v e s f o r t h e i n t e r v a l s r e q u e s t e d . 

L i g h t c u r v e s were a l s o supp 1ied f o r a number of dwarf novae 1 or 
use w i t h p h o t o e l e c t r i c and s p e c t r a l o b s e r v a t i o n s . I n a l l a t o t a l 
of j u s t over 150 s e t s of d a t a were s u p p l i e d to o v e r s e a s i n v e s t i g a t o r 
d u r i n g the \ e a r . 

Diu^ing the v i s i t of J ; A . J . Whelan to H e a d q u a r t e r s i t was a r r a n g e d 
to c o operate by s u p p l y i n g v i s u a l l i g h t c u r v e s f o r dwarf novae t o 
be observed by him and h i s c o l l e a g u e s a t the A.A.T. 

Good p r o g r e s s has been made w i t h the i d e n t i f i c a t i o n of s t a r s f o r 
the A t l a s of I d ent i i ' i c a t i o i i of Dwarf Nova e to be p u b l i shed und er 
the j o i n t a u t h o r s h i p of N. Vogt, E.S.O. and the D i r e c t o r . T h i s i s 
i n t e n d e d t o r p r o f e s s i o n a l use, but w i l l a l s o u l t i m a t e l y p r o v i d e 
r e l i a b l e sequences and the c h a r t m a t e r i a l n e c e s s a r y to p r o v i d e 
c h a r t s f o r use by our members. We tire i n d e bted to the D i r e c t o r , 
P e r t h O b s e r v a t o r y , f o r u n d e r t a k i n g t o p r o v i d e p l a t e s on some of 
these s t a r s , and t o B. Sumner f o r n o t i f y i n g P e r t h O b s e r v a t o r y when 
an o u t b u r s t i s d e t e c t e d so t h a t the n e c e s s a r y p l a t e c a n be t a k e n . 

D i s c u s s i o n s have proceeded w i t h t h e D i r e c t o r ( I . H o w a r t h ) , of 
the Var i a b l e S t a r S e c t i o n , B.A.A. cone e r n i n g t h e p o o l i n g of r ecor d s 
o l e r u p t i v e v a r i a b l e s commonly observed by both them and our own 
Se c t i on. I t make s mor e sense to combine t h e s e r e s u l t s and the o n l y 
p o i n t to be r e s o l v e d i s a t what d e c l i n a t i o n the d i v i s i o n w i l l be 
mad e. C l o s e coop e r a t i o n ha s cont inued wi t h t h e B.A.A. over the 
exchange of o t h e r i n f o r m a t i o n . 

The D i r e c t o r i s i n d e b t e d t o 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 h i s c o l l e a g u e s f o r s u p p l y i n g c o p i e s of a l l t h e i r 
o b s e r v a t i o n s . T h i s has enabled t h e i n t e r v a l i n w h i c h s t a r s can 
be c l o s e l y monitored to be extended because of t h e g r e a t e r spread 
of o b s e r v i n g s i t e s i n l o n g i t u d e . We, i n t u r n , have been a b l e to 
a s s i s t i n t h e encouragement of o b s e r v a t i o n s from South A f r i c a . 

I t i s p i e a s i n g to not e t h a t t h e i n s t r u c t i o n a l manual "THE 
O b s e r v a t i o n of v a r i a b l e s t a r s " i s now used i n some A u s t r a l i a n 
C o l l e g e s ,f Advanced E d u c a t i o n a s a manual f o r t h e p r a c t i c a l 
i n s t r u c t i o n of s t u d e n t s i n o b s e r v a t i o n a l astronomy. 

We have cont inued to f r e e l y exchange d a t a w i t h t h e 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 i . 

A number of p r o f e s s i o n a l pap e r s have app ear ed d u r i n g t h e p a s t 
y e a r i n w hich use has been made of t h e S e c t i o n ' s r e s u l t s . 

R CORQNAE BOREALIS TYPE VARIABLES: Th d e c l i n e s of RY Sgr and UW 
Cen were w e l l o b s e r v e d . R e s u l t s f o r 12 R CrB s t a r s appeared i n 
P u b l i c a t i o n s 6 , i n c o n t i n u a t i o n of t h e l i g h t c u r v e s p r e v i o u s l y 
p u b l i s h e d . A monograph p u b l i s h e d i n R u s i a by A.F. Pugach and h i s 
c o l l e a g u e s drew e x t e n s i v e l y on our r e s u l t s of R CrB s t a r s . 
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NOVAE: The novae d i s c o v e r e d d u r i n g the p a s t y e a r were c l o s e l y 
f o l l o w e d by our members and t h e p r e l i m i n a r y r e s u l t s p u b l i s h e d 
p r o m p t l y i n t h e Monthly C i r c u l a r s . The wide spread of our 
o b s e r v e r s i n l a t i t u d e i s o b v i o u s from t h e coverage t h a t t h e more 
n o r t h e r n members were a b l e to g i v e to Nova Cyg 1 9 7 8 . 

FINANCE: The D i r e c t o r i s i n d e b t e d t o t h e support of t h e C a r t e r 
O b s e r v a t o r y Board, which enabled many of t h e r e s u l t s of dwarf 
novae to be p u b l i s h e d . I t was p o s s i b l e t o h o l d s u b s c r i p t i o n r a t e s 
s t e a d y d e s p i t e i n f l a t i o n . T h i s has been m a i n l y due t o t h e c o n t i n u e d 
support of a number of o v e r s e a s i n s t i t u t i o n s . A d d i t i o n a l f i n a n c e 
was made a v a i l a b l e by g r a n t s from t h e Low E s t a t e and a f a m i l y t r u s t . 

ACKNOWLEDGEMENTS: The s k i l l and c a r e of our more e x p e r i e n c e d 
ob s e r v e r s i s r e f l e c t e d i n the a c c u r a cy of t h e i r r e s u l t s. T h e i r 
p r a c t i c a l encouragement t o new o b s e r v e r s has a l s o been a g r e a t 
h e l p . To t h e s e members I am d e e p l y g r a t e f u l not o n l y f o r t h e i r 
o b s e r v a t i o n s but a l s o f o r t h e i r support i n so many o t h e r ways. 
I am a l s o i n d e b t e d to t h e l e s s e x p e r i e n c e d o b s e r v e r s f o r t h e i r 
r e s u l t s and f o r t h e i r d e s i r e t o a t t a i n t h e s t a n d a r d s e t by the 
s e n i o r members. The S e c t i o n c a n o n l y be a s good a s i t s o b s e r v e r s . 

The l e a d e r s of t h e v a r i o u s l o c a l groups have c o n t i n u e d to both 
encourage new o b s e r v e r s and to c a r e f u l l y check r e s u l t s from t h e i r 
members. T h i s has saved a c o n s i d e r a b l e amount of work of a r o u t i n e 
na 1ur e. 
The c o n t i n u e d support from i n d i v i d u r 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 

through s u b s c r i p t i o n s has 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 a 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 and t h e d e s i r e to 
use our r e s u l t s . 
T h i s y e a r I do not propose to mention a l l who have a s s i s t e d Jn 

v a r i o u s ways by name but do d e s i r e t o r e c o r d my s i n c e r e t h a n k s t o 
a l l who have h e l p e d e i t h e r by o b s e r v a t i o n s , f i n a n c e or i n so many 
o t h e r ways. The r e a s o n f o r t h i s i s t h a t I w i s h t o conclude by 
r e f e r r i n g to t h e f u t u r e . 

OUTLOOK: The y e a r t h a t commences on 1st October 1978 p r o m i s e s to 
be the h i g h l i g h t o f t h e S e c t i o n ' s h i s t o r y . F i r s t l y , the IAU have 
honoured New Zealand by s p o n s p o r i n g IAU C o l l o q u i u m No. 46 on "The 
Changing T r e n d s i n V a r i a b l e S t a r R e s e a r c h . " We a r e most f o r t u n a n t e 
to have t h e c o o p e r a t i o n of t h e U n i v e r s i t y of U a i k a t o i n p r o v i d i n g 
the venue f o r t h i s meeting. I t w i l l p r o v i d e a g r e a t s t i m u l u s t o 
t l i e S e c t i o n and i t s members, b e n e f i t i n g t h e i r work and u n d e r s t a n d ­
i n g by a f f o r d i n g t h e o p p o r t u n i t y f o r d i s c u s s i o n s w i t h p r o f e s s i o n a l 
c o l l ea gties. I expect t h a t many programmes w i l l r e s u i t from such 
d i s c u s s i o n s w h i c h should a l s o m a t e r i a l l y a s s i s t t h e f i n e work t h a t 
i s b e i n g done a t t h e A u c k l a n d Ob s e r v a t o r y . 

S e condly an added s t i m u l u s w i l l be p r o v i d e d by t h e l e c t u r e t o u r 
t h a t h a s been a r r a n g e d f o r B. Warner. T h i s w i l l s u p p l y a n a d d i t i o n a l 
o p p o r t u n i t y f o r d i s c u s s i o n of problems of v a r i a b l e s t a r s . 

Once t h e s e e v e n t s a r e over more a t t e n t i o n c a n be p a i d to px-oducing 
t h e r e s u l t s of t h e S e c t i o n . U n f o r t u n a t e l y i t i s a f a c t of l i f e t h a t 
we a l l must grow o l d . H a v i n g founded and d i r e c t e d t h e S e c t i o n s i n c e 
i t s i n c e p t i o n t h e t i m e i s a p p r o a c h i n g when I must step down and 
p a s s over i t s a f f a i r s t o younger, and h o p e f u l l y more q u a l i f i e d 
p e o p l e . With t h i s end i n v i e w s t e p s w i l l be t a k e n i n 1979 t o 
p r o v i d e f o r t h e f u t u r e so t h a t i n a few y e a r s t i m e an o r d e r l y 
h a n d i n g over of t h e r e i n s c a n be made. The methods and f i n a n c i a l 
p r o v i s i o n s t h a t w i l l be made w i l l be t o a g r e a t e x t e n t dependent 
on d i s c u s s i o n s t h a t w i l l be h e l d o v e r t h e n e x t few months. 

1978 October 10 F r a n k M. B a t e s o n 
D i r e c t or . 
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REPORT OF SECTION FOR YEAR ENDED 30th SEPTEMBER 1979-

OBSERVATIONS: The f o l l o w i n g v i s u a l o b s e r v a t i o n s 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 

ADC O C K , B.S. 22 10 KOMOROUS, M. 399 ' 25 
A S 1 I D 0 W N , M. 38 10 LEE, D. 6 6 
BACON, I . 16 7 L E S L I E , ( M r s ) . A. 410 12 
BALL, V. 1 1 LUMLEY, E. 922 4 2 

BARRETT, A. 6 6 MARINO, A. 265 36 
BEUNING, J . 23 10 MARINO, B.F. 2,152 108 
BLANE, D. i9 4 . MATCHETT,(Dr)V. 21 15 
BROWN, N. 8 4 3 223 MENZIES, B. 758 33 
BRYANT, K. 31 4 MOREL, M. 218 23 
CAMPOS, J . 217 32 MURRAY, A. 235 30 
CARTER, B. 6 4 18 McNAMARA, G. 3 3 
CLARK, M. 53 29 PAGE, A. 1 1 
CORKIN, J . 209 8 PARKINSON, M. 1,713 59 
CRAGG, T.A. 1,626+ 426 PATERSON (Mrs)D. 54 26 
DIETERS, S. 447 61 PROSSER, G. 358 1 83 
DODSON, A.W. 167 4 6 ROWE, G. 599 44 
DOUGLAS, W. 1 5 4 St.GEORGE, L. 23 2 
PRANKPTTT, B. 8 8 SALISBURY, J . 23 5 
GARRETT, M. 1 1 SHINKFIELD, R. 83 19 
CILLER, R. 77 31 SUMNER, B. 2,435 157 
ILVRRIES-lbYRRIS, E. 384 59 TAYLOR,(Dr)N. 1,656 113 
1 F A Y W A R D , G. 62 14 TREGASKIS, B. 504 221 
I EE ROMAN, G. l , 230 78 VENIMORE,(Rev)C. 837 67 
HERS, J . 1 3 5 : 38 VINCENT, J . 123 23 
I I I C K E Y , D . 83 12 WALKER, \ S . G. 4 3 
HULL. O.R. 2,483 1 2 7 WINNETT, R. 53 27 
JACKSON, M. 1, 725 1 4 7 WILLIAMS, Pe t e r 734 86 
JONES, A.F. 3 . 4 4 8 9 1 WILLIAMS, Paul 5 5 

KENT, (Mrs) K. 49 13 WILSON, A. 26 1 5 

KILBEY, P. 467 26 
WILSON, A. 

+ - T o t a l o b s e r v a t i o n s for VSS,RASNZ and i s a d d i t i o n a l 
to o b s e r v a t i o n s f o r A.A.V.S.O. 

= R e s i i l t s a l s o communicated to A,A JV.S„0„ 

TOTAL OBSERVATIONS 28,569 

Once again i t i s p l e a s i n g to note that there was a s u b s t a n t i a l 
i n c r e a s e i n the number of ob s e r v a t i o n s compared to the p r e v i o u s 
year. Almost a l l l o c a l group s shar ed i n t h i s i n c r e a se. The nine 
observers who made more than one thousand obs e r v a t i o n s accounted 
for 64/o of the t o t a l o b s e r v a t i o n s . 

PUBLICATIONS: Twelve i s s u e s of the Monthly C i r c u l a r s were i s s u e d . 
Nos. M78/9-12 and M 7 9 / 1 - 8 . 
P u b l i c a t i o n s No.7 (C79) i s i n the hands of the p r i n t e r . 
"Chart s f o r Southern V a r i a b l e s " S e r i es 10 was 
p u b l i shed. S e r i e s 11 i s almo st complet ed and w i l l 
be p u b l i s h e d i n October. 
Numerous notes have been published i n the S o c i e t y ' s 
Newslett er. 
The D i r e c t o r was c o - e d i t o r , with J . Smak and I.H. Urch 

of the Proceedings of IAU Colloquium No. 4 6 on "Changing Trends 
i n V a r i a b l e S t a r Research", p u b l i s h e d e a r l y i n 1979 by the 
U n i v e r s i t y of Waikato. A l l orders f o r copies a r e handled, on 
behalf of the L o c a l Organizing Committee, by the D i r e c t o r . 



IAU COLLOQUIUM No. 46. The y e a r 1 s h i g h l i g h t was t h e h o l d i n g of 
t h i s C olloquium a t th~e U n i v e r s i t y of Waikato from 1978 Nov. 27 
to Dec. 1. T h i s p r o v i d e d t h o s e members, who were a b l e t o a t t e n d , 
w i t h t h e r a r e o p p o r t u n i t y of meeting p r o f e s s i o n a l c o l l e a g u e s . 
The s t i m u l u s so p r o v i d e d i s r e f l e c t e d i n t h e i n c r e a s e d o b s e r ­
v a t i o n s and g r e a t e r g e n e r a l i n t e r e s t i n th-e S e c t i o n . The out­
s t a n d i n g b e n e f i t s to members were: 

( a ) L e a r n i n g from p r o f e s s i o n a l s why v i s u a l o b s e r v a t i o n s 
a r e so i m p o r t a n t , and, of t h e h i g h r e g a r d i n w h i c h 
t h e S e c t i o n 1 s work i s h e l d . W h i l s t t h i s o n l y r e i n -
f o r c e s what I have s t a t e d on so many o c c a s i o n s i t 
p r o b a b l y c a r r i e d g r e a t e r w e i g h t coming from our 
p r o f e s s i o n a l c o l l e a g u e s . 

( b ) E v e n g r e a t e r p a r t i c i p a t i o n by v i s u a l o b s e r v e r s i n 
c o o p e r a t i v e programmes. 

( c ) E n a b l i n g p h o t o e l e c t r i c groups, such a s t h a t i n A u c k l a n d , 
to e s t a b l i s h p e r s o n a l c o n t a c t s , d i s c u s s methods and 
programmes and to a r r a n g e p a r t i c i p a t i o n i n v a r i o u s 
programmes. 

N a t u r a l l y t h e tremendous burden of o r g a n i z a t i o n , and t h e sub­
sequent e d i t i n g and d i s t r i b t i t i o n of t h e P r o c e e d i n g s of t h i s 
meeting, caused some d e l a y a t H e a d q u a r t e r s on o t h e r a c t i v i t i e s . 

GENERAL: The main o b s e r v a t i o n a l programmes have been concerned 
w i t h t h e c l o s e m o n i t o r i n g of dwarf novae, R CrB and o t h e r u n u s u a l 
v a r i a b l e s . Novae d i s c o v e r e d dur i n g t h e y e a r wer e a l s o c l o s e l y 
o b s e r v e d . Mira and s e m i - r e g u l a r v a r i a b l e s , a l t h o u g h not n e g l e c t e d , 
s t i l l need more a t t e n t i o n . P r e f e r e n c e had to be g i v e n to t h e 
monitor i n g of dwar f nova e because of the c u r r ent p r o f e s s i o n a l 
r e q u i r e m e n t s . More o b s e r v e r s a r e s t i l l needed and i n t h i s r e g a r d 
I am g r a t e f u l f o r t h e e f f o r t s made by t h e v a r i o u s l o c a l groups 
to f o s t e r i n t e r e s t i n v a r i a b l e s t a r o b s e r v i n g . 

CHARTS: I am i n d e b t e d to M. M o r e l , B. Sumner and R.D. Winnett 
f o r t h e i r c a r e f u l p r o d u c t i o n of char t s. Ser i es 10 ha s b e en 
p u b l i s h e d ; S e r i e s 11 i s i n the hands of t h e p r i n t e r and w i l l be 
d i s t r i b u t e d i n l a t e October 1979- Some c h a r t s have a l r e a d y been 
completed f o r S e r i e s 1 2 . 

N. Vogt, European S o u t h e r n O b s e r v a t o r y , and the D i r e c t o r a r e 
c o o p e r a t i n g on t h e p r o d u c t i o n of an A t l a s of Dwarf Novae. T h i s 
i s i n t e n d e d p u r e l y f o r p r o f e s s i o n a l use and i s based on c e r t a i n 
i d e n t i f i c a t i o n e i t h e r by v i s u a l o b s e r v a t i o n a t o u t b u r s t f o r the 
b r i g h t e r s t a r s ; p h o t o e l e c t r i c and p h o t o g r a p h i c o b s e r v a t i o n s a t 
o u t b u r s t ; 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 a t minimum or s p e c t r o s c o p i c 
o b s e r v a t i o n . F o r a number of s t a r s c o n f i r m a t i o n has been o b t a i n e d 
by a l l t h e s e methods. 

We a r e g r a t e f u l t o t h e D i r e c t o r , P e r t h O b s e r v a t o r y f o r a l l o w i n g 
h i s s t a f f to t a k e a s t r o g r a p h i c p l a t e s of some s t a r s when a d v i c e 
was g i v e n t h a t t h e s e were a t o u t b u r s t . We a l s o a p p r e c i a t e t h e 
c o o p e r a t i o n of B. Sumner and N. Brown f o r i n f o r m i n g P e r t h when 
th e y found a dwarf nova a t maximum. We have a l s o been a s s i s t e d 
by A.C. G i l m o r e and P.M. K i l m a r t i n i n t a k i n g p l a t e s f o r our t i s e . 
A l l i d e n t i f i c a t i o n s have been made on E.S.O. or Palomar Sky 
S u r v e y p r i n t s . 

I n t h e c o u r s e of t h i s work s e v e r a l s t a r s c a t a l o g u e d a s dwarf 
novae have been found t o b e l o n g t o o t h e r t y p e s . AC Sco was ff^Und 
to be a M i r a v a r i a b l e on t h e b a s i s of v i s u a l o b s e r v a t i o n s by A.F. 
J o n e s and F.M. B a t e s o n . EQ Mon; V 5 9 1 Cen; AG S e r ; AA Cnc and 
TU Oph from t h e i r s p e c t r a a r e not dwarf novae. The f i n a l p r o o f s 
of t h i s A t l a s a r e due s h o r t l y . 
SEQUENCES; The v a l u e o f S e r i e s 10, CHARTS FOR SOUTHERN VARIABLES, 
was g r e a t l y enhanced by p u b l i c a t i o n of a number o f p h o t o e l e c t r i c 
sequences, m a i n l y from B. M e n z i e s and h i s a s s i s t a n t s , T h e i r 
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h e l p was much a p p r e c i a t e d . 
I t wa s exp e c t ed t h a t a numb er o f t h r e e c o l o u r sequenc es would 

be a v a i l a b l e f o r PUBLICATIONS No. ?. However more data h a s been 
sec u r e d t h a n was expected w i t h t h e r e s u l t t h a t r e d u c t i o n s c o u l d 
not be completed i n time f o r t h e d e a d - l i n e . These sequences w i l l 
now appear i n PUBLICATIONS No.8. They a r e b e i n g determined by N. 
Vogt. 

A number of o t h e r sequences a r e b e i n g determined e l s e w h e r e and 
w i l l be p u b l i s h e d when a v a i l a b l e . P.P. Webb i n k has k i n d l y s u p p l i e d 
e x t e n s i v e t h r e e c o l o u r magnitudes f o r t h e f i e l d s of s e v e r a l r e c u r r e n t 
novae. These w i l l b.e p u b l i s h e d w i t h t h e d e t a i l e d c h a r t s . 

Good use has been made of a l r e a d y determined V magnitudes. 
These have been drawn from a wide v a r i e t y of s o u r c e s a s can be seen 
from t h e acknowledgments i n S e r i e s 1 1 , 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 . 
M. Morel has performed a s t e r l i n g s e r v i c e i n s e a r c h i n g t h e l i t e r a t u r e 
and we a r e g r a t e f u l f o r t h e a s s i s t a n c e g i v e n t o him by t h e D i r e c t o r s 
and s t a f f a t Mt. Stromlo and Sydney O b s e r v a t o r i e s . I t i s a l s o a 
p l e a s u r e to acknowledge t h e h e l p of W. Buscombe i n f o r w a r d i n g h i s 
c a t a l o g u e s of MK S p e c t r a l C l a s s i f i c a t i o n s . 

OBSERVATIONS: D u r i n g t h e f i r s t l8 y e a r s of t h e S e c t i o n ' s a c t i v i t i e s , 
1927 t o 1953* a t o t a l o f 128,120 o b s e r v a t i o n s were made by a s m a l l 
group of o b s e r v e r s . T h i s i n t e r v a l i n c l u d e d t h e war y e a r s when most 
memb er s wer e on a c t i v e s e r v i c e and l i t t l e ob s e r v i n g was p o s s i b l e . 
I t i s a measure of t h e i n c r e a s e d a c t i v i t y of t h e S e c t i o n t h a t i n 
the p a s t f i v e y e a r s o b s e r v a t i o n s have t o t a l l e d 131)648 from a g r e a t l y 
expanded band of o b s e r v e r s . T h e s e f i g u r e s p r o v i d e some measure o f 
the volume of r e c o r d s t h a t a r e handled a t H e a d q u a r t e r s . 

T h a t r e m a r k a b l e o b s e r v e r , A l b e r t J o n e s , has made 238,661 o b s e r ­
v a t i o n s . Such a r e c o r d i s o u t s t a n d i n g not o n l y f o r i t s s h e e r 
number but because o f t h e v e r y h i g h s t a n d a r d of a c c u r a c y t h a t 
A l b e r t m a i n t a i n s . 

RECORDER: The f i g u r e s i n t h e f o r e g o i n g s e c t i o n g i v e some i d e a of 
t h e amount of work t h a t Gordon Smith, our R e c o r d e r , get s t h r o u g h , 
lie c h e c k s and e n t e r s e v e r y o b s e r v a t i o n a f t e r t h e p r e l i m i n a r y d a t a 
ha s b een e x t r a c t ed a t Headquart er s f o r t h e Monthly C i r c u l a r s . H i s 
l e d g e r s h e e t s f o r each s t a r a r e a model of c l a r i t y t h a t make them 
a p l e a s u r e to h a n d l e . 

Not o n l y does Gordon keep t h e s e ^ e c o r d s up t o date but he a l s o 
p r e p a r e s t h e 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 M i r a v a r i a b l e s . 
These a r e sent t o t h e A.A.V.S.O. f o r use i n t h e i r p r e d i c t i o n s and 
l i g h t c u r v e s . The v a l u e of p o o l i n g r e s u l t s o f t h i s n a t u r e i s 
acknowledged by J.A. M a t t e l , D i r e c t o r A.A.V.S.O. who s t a t e s "We 
a p p r e c i a t e t h e s e o b s e r v a t i o n s . They a r e i n d i s p e n s a b l e i n p r e d i c t i n g 
t h e maxima and minima d a t e s of s o u t h e r n v a r i a b l e s . " 

SPECIAL REQUESTS: A t o t a l of 59 r e q u e s t s were r e c e i v e d d u r i n g t h e 
y e a r f o r l i g h t c u r v e s and ob s e r v a t i o n s . S e v e r a l of t h e s e wer e f o r 
a numb er of l i g h t c u r v e s , w h i l s t o t h e r s o n l y r e q u i r e d a t a f o r a 
s i n g l e s t a r . Some r e q u e s t s were f o r l i g h t c u r v e s c o v e r i n g t h e 
p a s t f o u r y e a r s and o t h e r s o n l y r e q u i r e d i n f o r m a t i o n f o r a s h o r t 
i n t e r v a l . T h e s e r e q u e s t s came from p r o f e s s i o n a l s r e q u i r i n g t h e 
i n f o r m a t i o n on t h e o p t i c a l b e h a v i o u r of v a r i a b l e s t o i n t e r p r e t 
o b s e r v a t i o n s a t o t h e r wave l e n g t h s made from s a t e l l i t e s or f o r 
use w i t h s p e c t r o s c o p i c or 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 t y p e s 
of v a r i a b l e s f o r w h i c h i n f o r m a t i o n was r e q u i r e d i n c l u d e d many 
dwarf novae; t h r e e SD v a r i a b l e s ; n i n e M i r a v a r i a b l e s ; t h r e e 
i r r e g u l a r v a r i a b l e s ; t h e X - r a y s o u r c e V 8 1 8 Sco and s e v e r a l novae 
and r e c u r r e n t novae. 

PROGRAMMES: Memb er s c o n t r i b u t e d o b s e r v a t i o n s t o a numb er o f 
s p e c i a l c o o p e r a t i v e programmes d u r i n g t h e y e a r m a i n l y on dwarf nova e. 
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Some c o o p e r a t i v e programmes f o r 1980 have a l r e a d y been 
announced i n C i r c . M79/9. Announcements o f o t h e r programmes w i l l 
be made i n subsequent Monthly C i r c u l a r s . P a r t i c u l a r a t t e n t i o n 
w i l l be g i v e n t o memb e r s of t h e SU UMA sub c l a s s of dwarf novae. 

COMPUTER PROGRAMMES. D u r i n g IAU Coll o q u i u m No. 46 i t was p o s s i b l e 
f o r P.R. Wood t o have d i s c u s s i o n s w i t h t h e Computer C e n t r e a t 
the U n i v e r s i t y of Waikato. As a r e s u l t he k i n d l y s u p p l i e d a 
se t of i n s t r u c t i o n s and a r e v i s e d rogramme f o r t h e h a n d l i n g o f 
the o b s e r v a t i o n s of Mira V a r i a b l e s . 

I t h as been o n l y p o s s i b l e t o send C . J . P o t t e r t h e r e s u l t s 
f o r one a d d i t i o n a l s t a r o v er an i n t e r v a l o f 50 y e a r s f o r t h i s 
programme. T h i s i s t h e one programme t h a t has s u f f e r e d a d e l a y 
due t o t h e D i r e c t o r ' s o t h e r work. I t i s hoped t h a t t h e r e s u l t s 
can be speeded up d u r i n g 1 9 & 0 . I am g r a t e f u l t o C h r i s P o t t e r 
f o r h i s a s s i s t a n c e on t h i s programme and thank t h e U n i v e r s i t y 
of Waikato f o r making computer time a v a i l a b l e . 

A . J . B a l d w i n h a s c o n t i n u e d h i s computer programme on which 
a s s i s t a n c e has been g i v e n by P.D. C a i n and R.D. A u s t i n , i n 
p r e p a r i n g t h e d a t a . 

FINANCE: A l l f i n a n c e s of t h e S e c t i o n a r e now handled by 
ASTRONOMICAL RESEARCH LIMITED i n or d e r t h a t t h e u l t i m a t e t r a n s f e r 
of t h e S e c t i o n to a s u c c e s s o r when t h e D i r e c t o r f i n a l l y r e t i r e s 
w i l l be e a s i e r . T h i s a l s o has t h e double advantage of b e i n g 
b e t t e r a b l e t o spread t h e work l o a d t h r o u g h t h e engagement of 
s t u d e n t s from time t o time and of s e c u r i n g g r a n t s to f u r t h e r t h e 
work of t h e S e c t i o n . 

The r e c e n t heavy i n c r e a s e s i n p o s t a l r a t e s has made i t 
n e c e s s a r y to i n c r e a s e t h e p r i c e of t h e Monthly C i r c u l a r s . W h i l s t 
t h i s i s r e g r e t t e d i t i s u n a v o i d a b l e e s p e c i a l l y a s t h e i n c r e a s e d 
p o s t a l r a t e s a r e a l l i e d w i t h a n ever i n c r e a s i n g c o s t of p r i n t i n g . 

ACKNOWLEDGEMENTS: I am most g r a t e f u l t o a l l members f o r t h e i r 
c o n t r i b u t i o n s throughout t h e y e a r and f o r t h e i r c o o p e r a t i o n . 
I t i s t h e ob s e r v a t i o n s t h a t a l o n e make t h e work of t h e S e c t i o n 
p o s s i b l e . 

I a p p r e c i a t e t h e encouragement g i v e n by the more e x p e r i e n c e d 
o b s e r v e r s to new o b s e r v e r s . The l e a d e r s of t h e v a r i o u s l o c a l 
groups have c o n t i n u e d t o check t h e r e s u l t s from t h e i r members, 
wh i c h e a s e s t h e biurden a t H e a d q u a r t e r s . A v e r y p l e a s i n g f e a t u r e 
of t h i s y e a r ' s a c t i v i t i e s h as been t h e a s s i s t a n c e g i v e n by a 
number o f non o b s e r v i n g members t o t h e "desk work". 

I t i s a l s o a p l e a s u r e t o r e c o r d t h e a s s i s t a n c e g i v e n by some 
many p r o f e s s i o n a l s to t h e S e c t i o n , both by way of s u b s c r i p t i o n s 
and d o n a t i o n s , a s w e l l a s i n p r a c t i c a l h e l p w i t h t h e programmes. 
F o r t u n a t e l y t h i s h a s been a two way o p e r a t i o n s i n c e t h e S e c t i o n 
i n i t s t u r n has been a b l e to s u p p l y r e s u l t s t h a t t h e s e good 
p eople have r e q u e s t ed. 

I t i s i m p o s s i b l e i n t h e Annual Report t o thank i n d i v i d u a l l y 
a l l who have h e l p e d i n some way or o t h e r . I f one was t o do so 
the r e p o r t would exceed t h e space t h a t c a n be p r o v i d e d . I t r u s t 
t h e r e f o r e t h a t a l l t h o s e who have c o n t r i b u t e d i n some way t o 
the S e c t i o n , be i t by o b s e r v a t i o n s or o t h e r w i s e , w i l l a c c e p t my 
most s i n c e r e t h a n k s f o r t h e i r s u p p o r t . 
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