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1. 

THE 2 CAM TYPE VARIABLE, WW CETI 1978 - 1981. 

Frank. M. Bateson & A.W. Dodson 
Variable Star Section, R.A.S.N.Z. 

SUMMARY: A mean cycle of 29^3 i s derived from v i s u a l observations of 
WW Ceti from 1978 to 1981. Wide outbursts have a mean maximum 
magnitude of 11.1 and a width of 9 d6. Corresponding values for 
narrow maxima are 12 m18 and 4 d68 respectively. At s t a n d s t i l l s 
the star varies with amplitudes ranging from 0 m5 to l m 5 over 
inte r v a l s of a few days. Light curves and a table of observed 
outbursts are presented. 

1. INTRODUCTION 

Visual observations from J.D. 2,440,066 to 2,443,722 were discussed by Bateson & 
Jones (1). Their paper gives d e t a i l s of charts and comparison s t a r s . They divided 
outbursts into the following four types:-

Wl = wide. Width 7 d, or longer. 
W2 = wide. Width 7 d, or more,but with a d i s t i n c t pause of 4 days on the decline 

at 11?0 following a rapid f a l l from a maximum brighter than normal. 
N - Narrow. Width l e s s than 6 days. 
P = Minor peaks. Very short duration. Maximum magnitude fainter than for other 

types. 

The present paper discusses observations from J.D. 2,443,722 to 2,444,971. 

2. OBSERVATIONS 

A l l observations were made v i s u a l l y by members of the V.S.S., R.A.S.N.Z. These are 
summarised in Table 1. 

TABLE 1 - OBSERVERS' TOTALS. 

JONES, A.F. 285 
MARINO, B.F. 53 
TAYLOR, N.W. 36 
HOVELL, S. 19 
WILLIAMS, P. 19 
SUMNER, B. 17 
10 observers with l e s s 
than 10 obs. ea 41 TOTAL 470 

I t i s d i f f i c u l t to monitor WW Cet on a continuous basis because (a) there i s a break 
of three months between observing seasons, and, (b) the position of WW Cet i s such 
that i t i s usually impossible to observe i t for about 10 days during f u l l moon. 

The individual observations have been plotted in Figures l a to Id, each of which 
covers one observing season as shown below. 

SEASON 1. 1978 August 3 to 1979 January 20 (J.D. 2,443,724 - 2,443,894)=170 days 
SEASON 2. 1979 May 30 to 1980 January 17 ( 2,444,024 - 2,444,256) =232 days 
SEASON 3. 1980 April 19 to 1981 January 8 (2,444,349 - 2,444,613) =264 days 
SEASON 4. 1981 April 24 to 1981 December 31 (2,444,719 - 2,444,970) =251 days 

Occasionally two observations were made at the same magnitude and time. These are 
plotted in the Figures as a single observation for the sake of c l a r i t y . 
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The f i r s t day of each calendar month i s shown along the top of each Figure, with 
the Julian Dates marked along the bottom at ten day inter v a l s . The horizontal 
scale i s 4mm = 2 days and the v e r t i c a l one magnitude * 1cm. 

3. DISCUSSION 

There were only 44 observations during the f i r s t season. A l l were negative except 
for three i n the range of 14 m3 to 14 m5. Figure l a might suggest that the star 
was inactive i n t h i s season, but i t i s possible that outbursts occurred during the 
many gaps in the observations. 

There was better coverage in the other three seasons although i t was cer t a i n l y not 
complete. In Season 2 there was a gap in the records at each F u l l Moon. This 
was generally for seven days centred on the f u l l phase. Such gaps, i n Seasons 3 and 
4 usually occurred from 4 days before to 6 days after F u l l Moon. 

The observed outbursts are l i s t e d i n Table 2, which i s a continuation of the 
table i n the previous paper (1). I t i s impossible to state with certainty that 
any two outbursts were successive. The mean cycle from those maxima that seem 
l i k e l y to have been consecutive i s 2973, which d i f f e r s l i t t l e from the 31?2 found 
previously. 

No maxima of type W2 were observed, possibly because the declines from the brighter 
maxima were poorly observed. One maximum i s c l a s s i f i e d as type P, whilst the 
remainder, when they could be d e f i n i t e l y assigned to a type, were either Wl or N. 
The mean maximum magnitude of type Wl was 11.1, and their mean width at 13.0 was 
976. The corresponding values for type N were 12 m18 and 4.68. 

There i s an indication that, during what i s regarded as the s t a n d s t i l l phase on the 
decline, WW Cet varies with amplitudes of from 0 m5 to l m 5 i n inter v a l s of a few 
days.(e.g. 070-090; 190-200). These inte r v a l s are too short to give firm conclusions. 

No information can be given on the behaviour at minimum since the sta r i s then well 
below the threshold of the instruments used. Nor are the observations freguent 
enough to provide any data on short term variations due to the o r b i t a l period. 

4. CONCLUSIONS 

I t i s impossible to monitor WW Cet continously because of i t s position. Observations 
w i l l always be fragmentary. The mean cycle, from those maxima that are possibly 
successive i s 29 d3. Maxima are either wide with a mean magnitude at maximum of 
11.1, or narrow with a mean maximum magnitude of 12.18. Their respective widths, 
at 13 m0, are 9?6 and 4?68. Wide and narrow maxima do not alternate as sometimes 
wide maxima occur i n pairs whilst at other times successive wide maxima are 
separated by several narrow maxima. The inter v a l s between successive wide maxima 
d i f f e r widely. 
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TABLE 2. 

OBSERVED OUTBURSTS OF WW CETI. 

NO. TYPE J.D. m INT Z = 13 m 0 13 m0 Z=12™ 0 12 m0 No. 
MAXIMA V d R F WIDTH R F WIDTH, Obs. 
2,444,... d 

39 Wl 057.7 11.4 ... a * • 061.5 . *. 4 * 4 059.0 ... 6 
40 N 074.2 12.3 16.5 072.1 076.1 4.0 * * * * • •> * * * 11 
41 P 083.2 13.2 9.0 * • * * • • * * • * • • * * * 3 
42 N? 100? 12.8? 16.8 * » a 100.7 a a * 9 9 * * * * 3 
43 N 140.9 12.2 40.9 • • » 142.5 a a a 4 4 * 4 * 4 * * • 9 
44 Wl 184.9 11.9 44.0 180 187 7 184 185.5 1.5 9 
45 N 219.8 12.2 34.9 217.5 223.0 5.5 • • • * * * 7 
46 Wl? 379.2 10.7(159.4) 377.9 v * a 2 
47 •? 417? 11.3 37.8 * • » a a * t i t * • • » 9 • 1 
48 N? 445.2 11.4 28.2 8 4 4 449.9 * • • 4 4 4 447.5 ... 4 
49 ? 475? 11.7 29.8 4 * 4 ... • • a a. * * * 4 * • * 4 1 
50 Wl 528.0 11.0 53 522 533? 11 525 532? 7? 5 
51 Wl 564? 11.6? 36 559 569 10 562? 566? 4? 6 
52 ? 597 11.8 33 600 a a * 598 3 
53 N? 610? 12.0? 13 607 613.7 6.7 3 
54 ? 736 12.4?(126) * * * 737 3 
55 Wl 762 12.0? 26 758? 768.4 10.4 5 
56 Wl? 785? 12.1? 23 789 » • a 4 
57 N? 801.2 11.9 16.2 800 * * • 3 
58 N 834? 12.3? 32.8 831? 836.5 5.5 4 
59 N? 853? 12.4? 19? # * * • • a * * • 1 
60 Wl 887.2 10.1 34.2 878 • * • 883 12 
61 N 912 12.3 24.8 909.5 912.7 3.2 6 
62 N 934 11.9 22 931.8 937 5.2 933 935 2 8 

N.B. Only positive observations are included i n the l a s t column, although 
negative observations have been used to help determine dates of maxima. 
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VISUAL OBSERVATIONS OP THE 1983 ECLIPSE OF BL TELESCOPII. 

Peter F. Williams 
Sutherland Astronomical Society, Sydney, Australia. 

SUMMARY: Visual observations of the 1983 eclipse of BL Tel are 
presented. These suggest that mid-eclipse occurred about 
four days l a t e r than predicted. 

1. INTRODUCTION 

Cousins (1) derived a period of 778.1 days from his observations of: the 1953 and 
1962 e c l i p s e s of BL T e l . Cousins & Lagerwey (2), when reporting on observations 
of the 1966 e c l i p s e , stated that t h i s eclipse occurred about three days e a r l i e r 
than expected. They pointed out that the superimposed i n t r i n s i c variations of the 
brighter s t a r w i l l cause small differences between eclipse curves. This w i l l 
cause phase displacements that w i l l a ffect the intervals between successive minima. 
Subsequent papers reported on the eclipses of 1968 (3): Gaposchkin (4) published 
a l i g h t curve from a study of Harvard plates from 1891-1953. He gave the period 
as 778.210 days. 

My i n t e r e s t in BL Tel came from a note by I . F e r r i n in IAU C i r c . 3827. This 
interesting e c l i p s i n g system comprises a F8supergiant and an evolved M companion. 
Gaposchkin's elements predicted that the 1983 eclipse would commence on August 2 
and end on October 19, with mid-eclipse on September 10, a l l dates being subject 
to some uncertainty. At maximum BL Tel has V*=7.0 with minimum varying from cycle 
to cycle from V*8.47 to V=9.29. 

2. COMPARISON STARS 

Table 1 l i s t s the comparison stars and the source for t h e i r V magnitudes. 

3. OBSERVATIONS 

A l l observations, except one, were made v i s u a l l y by the author using 10x50mm 
binoculars, while observations around minimum were made with a 15cm Newtonian 
re f l e c t o r . A single observation was made by G. Hayward using a 20cm Schmidt-
Cassegrain on 569.070. 

The object of the observations was to attempt to determine the tim« of mid-
e c l i p s e . This made i t unnecessary to correct the magnitudes of the comparison 
st a r s to the v i s u a l scale. The observations are plotted in Figure 1 using the 
tracing paper method described by I s l e s (5). I t appears that minimum occurred 
on 1983 September 14 U.T. (J.D. 2,445,591.5). This i s four days l a t e r than 
predicted from Gaposchkin (4) and 5.5 days l a t e r than Banachiewicz (6). 

In Figure 1 bars, marked " i " and "e", represent the dates of beginning and end of 
eclipse according to Gaposchkin. The o r i g i n a l observations are plotted as dots, 
whilst crosses show the plots by the tracing paper method. 

4. DISCUSSION 

The r e s u l t s of the observations indicate the following.--

Eclipse commenced J.D. 2,445,563.0 
Mid-eclipse 2,445,591.5 
Eclipse ended 2,445,620.0 
Visual magnitude at mid-eclipse 8.6. 
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These results roust be treated with caution because the observations were made 
vi s u a l l y and are therefore not as precise as micrht be desirable; the observations 
are those from a single observer and there were few observations near minimum 
li g h t . 

The fact that mid-eclipse occurred l a t e r than predicted i s not disturbing since 
from the remarks quoted e a r l i e r from (2) eclipses can be expected to be a few 
days e a r l i e r or l a t e r than predicted. 

These re s u l t s indicate that the next eclipse of BL Tel should occur about 1985 
October 31 U.T. Visual observations, accurately timed and made with care, can 
determine the precise date of mid-eclipse provided there are s u f f i c i e n t 
observations. The magnitude even at the f a i n t e s t minimum makes t h i s system 
suitable for v i s u a l observers. 

REFERENCES 

(1) Cousins, A.W.J. 1966. Mon. Notes a s t r . Soc, Sth. Afr. 25_, 40. 
(2) Cousins, A.W.J. & Lagerwey, H.C. 1966. Mon. Notes a s t r . Soc. Sth. Afr. 

25, 170. 
(3) Cousins, A.W.J. & Lagerwey, H.C. 1969. Mon. Notes a s t r . Soc. Sth. Afr. 

28, 17. 
(4) Gaposchkin, S. 1970. Astr. J . 75, 641. 
(5) I s l e s , J.E. 1982. J . Br. a s t r . Assoc. 92_, 76. 
(6) Banachiewicz, T. Roczn. a s t r . Obs., Krakow, 

TABLE 1. 

COMPARISON STARS FOR BL TELESCOPII 

( 1 9 5 0 ) DSC B-V SOU ROE 

1 7 6 5 5 7 18h 59m 3 4 s - 5 0 ° 2 3 . 3 ' 7 . 1 9 + 1 . 4 6 2 
1 7 6 6 6 4 19 0 0 04 - 5 1 0 5 - 5 5 . 9 3 + 1 . 2 4 1 
1 7 6 7 5 6 19 0 0 26 - 5 1 1 5 - 0 8.80 + 1 . 3 1 1 
1 7 7 0 6 0 19 0 1 44 - 5 1 0 7 . 1 9 . 2 3 + 0 . 2 2 1 
1 7 7 1 0 1 19 02 13 - 5 3 37- 1 8 . 0 + 1 . 0 3 
1 7 7 3 6 5 19 0 3 0 0 -50 2 4 . 2 6 . 3 1 - 0 . 0 9 2 
1 7 8 7 1 0 19 08 22 - 5 1 53-8 8 . 4 3 + 0 . 48 1 
1 7 8 7 3 4 19 08 2 9 - 5 1 5 3 . 4 7 - 0 5 + 1.48 1 
1 7 9 0 3 4 19 0 9 41 -50 5 3 . 5 8 . 0 1 + 0 . 46 1 

Source : Nicolet B. (1978) Astron. Astrophys. Suppl. 34 1 
: H i r s h f e l d A. et a l . 1982. Sky Catalogue 2 0 0 0 7 0 , 

p h o t o e l e c t r i c photometry. 
: H i r s h f e l d A. et a l . 1982. Sky Catalogue 2000.0 

pnotographic photometry. 
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Figure 1. Light curve of the 1983 eclipse of BL T e l . Dots represent o r i g i n a l plots; 
crosses show plots by tracing paper method. Tick marks " i " and "e" 
represent dates of eclipse beginning and end according to Gaposchkin. 

TABLE 2 . 

VISUAL OBSERVATIONS OF BL TEL3SC0PII. 
J D 2 4 4 5 0 0 0 + MAGNITUDE ( v ) J D 2 4 4 5 0 0 0 + KAGNITU 
5 4 6 . 0 3 5 7 . 0 5 8 8 . 8 9 6 ( 8 . 0 

551 . 9 6 8 7 . 0 5 8 9 . 9 2 7 8 . 6 

5 5 6 . 8 7 5 7 . 0 5 9 6 . 9 1 7 ( 8 . 0 

5 5 9 . 935 7 . 0 599 . 9 7 2 8 . 5 
565.917 7 . 4 608.9 3 5 7.7 
5 6 7 . 8 7 5 7 . 6 6 1 3 . 9 0 7 7.7 

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

569.951 7 . 8 6 2 4 . 9 1 8 7.0 

573.910 7 . 9 6 2 9 . 9 2 7 7 . 0 

575. 911 8 . 4 6 3 1 . 8 3 4 7 . 0 
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PROVISIONAL UBV SEQUENCE FOR TWO MIRA VARIABLES 

David Kilkenny 
South African Astronomical Observatory 

P.O. Box 9, Observatory 7935 
South Af r i c a 

SUMMARY.Provisional photoelectric UBV data for 16 comparison s t a r s 
in the f i e l d of the Mira variables, V and AC Antliae are 
given. 

• * • » a 

1. INTRODUCTION 

Charts 618 and 619 (1) show the Mira variables, V and AC Antliae, which both l i e 
within the same f i e l d . Comparison stars were iden t i f i e d on Chart 619 by l e t t e r s . 
At the request of Dr. F.M. Bateson these sequence s t a r s have been measured photo-
e l e c t r i c a l l y i n the UBV system and the r e s u l t s are l i s t e d i n Table 1.. 

2. OBSERVATIONS 

The observations were mostly made with the 0.5m telescope of the South African 
Astronomical Observatory. A l l data was reduced to the standard system i n the 
usual way. The r e s u l t s i n Table 1 are provisional. I t i s not expected that 
any new data w i l l change the provisional values by more than 0 m01 to 0.02. 

REFERENCE 

(1) Bateson, F.M., Morel,M & Sumner, B. 1982. Charts for Southern Variables, 
Series 14. Published by Astronomical Research Ltd., Tauranga, N.Z. 

TABLE 1 

CHART V (B-V) (U-B) N 
LETTER 

a 10.071 1.066 0.858 3 _ 3 'i° 6- >• f ' 
b 10.490 0.314 0.088 5 r n V _ 34° 

c 10.452 1.308 1.342 2 ft !> -34° ^ 7 * 
d 10.721 0.774 0.356 3 c ^ - 33* 6*9 J? e 10.933 0.612 0.091 2 Cot> 

f 11.550 0.621 0.070 2 Col 

g 11.642 0.42 0.092 2 - 3*' 
h 11.616 0.472 0.03 2 Co> 
k 12.021 0.340 0.083 2 Cob 
1 11.955 0.989 0.74 2 
m 12.048 1.591 1.79 2 Co]) 
o 12.685 0.618 0.106 2 
P 13.17 0.53 0.06 2 
q 13.43 0.73 0.25 2 
r 14.11 0.59 -0.01 1 
s 14.50 0.52 0.10: 1 



THE IRREGULAR VARIABLE BO CARINAE 

Frank M. Bateson (1) & G. Stephanopoulos (2 

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

SUMMARY. A Light Curve of BO Car i s presented covering 31 years of 
v i s u a l observations. I t i s shown that there was a brightening 
of h a l f a magnitude over an i n t e r v a l of 1,500 days. Poorly 
expressed periods of 130 and 300 days are superimposed on 
a longer term change. 

1. INTRODUCTION. 

BO Car (CPD -58°2683; CoD -58°3547; HD 93420) i s an i r r e g u l a r v a r i a b l e , t y p e Lc; 
spectrum M41b; photographic range 9 m3 to 10 m4 ( 1 ) . An eleventh magnitude companion, 
separation 10" has a B 8 I I I spectrum ( 1 ) . S. Gaposchkin (2) s t a t e d , "The Harvard 
m a t e r i a l has not provided any information concernina t h i s s t a r . I t i s too near to 
another s t a r to be s a t i s f a c t o r i l y estimated." 

2. CHARTS AND SEQUENCES. 

G. De Vaucouleurs S 0. Eagen (3) chart and sequence for E t a Car were used by 
v i s u a l observers to January 1, 1960. From February, 1960, c h a r t s 24 and 25(4) 
were used. These showed the photo-visual sequence by Bok ( 5 ) . 

3. OBSERVATIONS 

A t o t a l of 6,377 v i s u a l observations by members of the V a r i a b l e S t a r S ect i on, 
Royal Astronomical Society of New Zealand, are discussed. These cover the i n t e r v a l 
J.D. 2,434,205 (1952, J u l y 10) to 2,445,448 (1983 A p r i l 2 3 ) . 

Observations have been grouped i n t o ten day means shown i n F i a u r e s 1 to 8. A cross 
i s used to denote a mean from a s i n q l e observation; a f i l l e d c i r c l e for means 
from 2, 3 or 4 observations and an open c i r c l e f o r means from 5, or more, 
observations. A l l p l o t t e d points have been connected i n the f i g u r e s , but a 
separate p l o t was used f o r the purpose of drawinq a smooth curve throuqh the 
p o i n t s , having due regard to the r e l i a b i l i t y of each mean. 

4. DISCUSSION 

BO Car i s a d i f f i c u l t object f o r v i s u a l observers, despite i t s b r i g h t n e s s , because 
of the background of nebulosity and the c o n t r a s t i n colours between the v a r i a b l e 
and the comparison s t a r s . The companion would not be separated i n most of the 
instruments used. 

Figures 9a and 9b are a p l o t from 100 day means. Means derived from 10, or fewer, 
observations are shown by crosses; means from 11 to 30 observations by a dot 
and means from more than 30 observations by an open c i r c l e . Most of the l a s t 
group of means were derived from a large number of observations, ranqina from 
31 to 176 i n a mean. 
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I t appears from the 100 day means that are dependent on 30 or more observations 
that BO Car brightened by half a magnitude from J.D. 2,437,200 over the following 
1,500 days. Thereafter the star varied from 7 m l l to 7 m95 without any strongly 
expressed period. Observations prior to 2,437,200 were limited but suggest 
that BO Car was o s c i l l a t i n g around eighth magnitude. These early observations 
were mainly made by three observers and i t could be that they showed a systematic 
tendency to estimate the variable s l i g h t l y too f a i n t . This has been tested by 
comparing thei r observations made at la t e r epochs when a large number of observers 
were making estimates. I t was found that the estimates of the o r i g i n a l three 
observers were in good agreement with the other observers and no tendency was 
found indicating that the i r estimates were too f a i n t . This implies that BO Car 
probably commenced to brighten e a r l i e r than 2,437,200. 

The overall brightening i s shown in Table 1, which shows the mean magnitude 
during each one thousand days. 

TABLE 1. 

MEAN VISUAL MAGNITUDES OF BO CARINAE FOR EACH 1000 DAYS. 

J.D. COMMENCING MEAN No. of NOTES 
M OBSERVATIONS. V 

2,434,200 7.92 156 1 
2,435,000 7.77 86 
2,436,000 7.82 63 
2,437,000 7.94 384 
2,438,000 7.28 533 
2,439,000 7.36 763 
2,440,000 7.68 646 
2,441,000 7.55 585 
2,442,000 7.56 1120 
2,443,000 7.53 844 
2,444,000 7.42 961 

2,445,000 7.47 226 2 

Notes 
(1) Covers 800 days. 
(2) Covers 400 days. 
Following the brightening BO Car has over long intervals remained constant. 
However, variations over shorter int e r v a l s appear to occur with at times poorly 
expressed periods of 130 and 300 days. At other times any semblance of a period 
i s absent. 

5. CONCLUSIONS 

We consider that BO Car i s an irregular variable despite the presence of poorly 
expressed periods of around 130 and 300 days at times. I t appears that the star 
did brighten slowly over an in t e r v a l of 1,500 days since which i t has varied in an 
irregular manner from My 7.11 to 7.94 with a mean brightness of 7.5. We st r e s s 
that whilst the large number of o b s e r v a t i ^ c Has eliminated the systematic errors 
inherent in individual estimates,the d i f f i c u l t y , of observing BO Car implies 
caution in any attempt to extract periods from the data. 

We suggest that v i s u a l observers should now drop BO Car from thei r programmes. 
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NSV 01032 

R.D. Winnett 
Member V a r i a b l e S t a r Section,R.A.S.N.Z. 

SUMMARY : I t i s shown t h a t NSV 01032 i s a low amplitude v a r i a b l e 
with a v i s u a l range of 8.4 to 9.0. No period could be 
found. 

1. INTRODUCTION. 

NSV 9;032 (=CPD -59°251 =CoD -59°572 =HD 19298 = SAO 232980 =HV 11912 =CSV 272) 
was „„ivestigated by E.H. Boyce on Harvard p l a t e s ( 1 ) . She gave the range as 
10.3 - 11.3 ptg and t e n t a t i v e l y c l a s s i f i e d i t as a c l u s t e r type v a r i a b l e . She 
was unable to d e r i v e any period. The H.D. gives i t s s p e c t r a l type as Ma. 

2. CHARTS & SEQUENCE. 

Thi s suspected v a r i a b l e i s shown on chart 92 f o r V and X Hor ( 2 ) . The sequence 
s t a r s shown on t h a t c h a r t had SP^ magnitudes ( 3 ) . 

3. OBSERVATIONS. 

NSV 01032 was placed on the observing l i s t of the V a r i a b l e S t a r Section,R.A.S.N.Z. 
because of i t s s p e c t r a l type and i t s proximity to other v a r i a b l e s under observation. 
Between J.D. 2,439,654 (1967 Junel2) and 2,444,249 (1980 January 9) a t o t a l of 
718 v i s u a l observations were made by members of the V.S.S. 

Table 1 shows the d i s t r i b u t i o n f o r each year of the magnitudes recorded. These 
f a l l between the extremes 8.0 and 9.8. 

4. DISCUSSION. 

The observations were f i r s t grouped i n t o ten day means and the means p l o t t e d . 
T h i s made i t obvious t h a t there was no resemblance to a period. Next the estimates 
were grouped as i n Table 1, which shows tha t 93.3% of the observations were 
between v i s u a l magnitude 8.4 to 9.0 w i t h 80.9% f a l l i n g between 8.5 and 8.8. 

I n d i v i d u a l observations were then taken and i t was found th a t estimates b r i g h t e r 
than 8.4 and f a i n t e r than 9.0 could be disregarded because e i t h e r (a) they had 
been recorded by the l e s s experienced observers whose systematic d e v i a t i o n was 
known to make t h e i r estimates too b r i g h t or too f a i n t , or (b) the estimate 
had been c l a s s e d as 2 or 3 by the observer concerned due to cloud, haze, b r i g h t 
moonlight or some other hindrance to observing conditions. 

A p l o t of the remaining observations, on a large s c a l e , suggested t h a t there 
could be a short period v a r i a t i o n of about one day. However, the evidence f o r 
t h i s was not convincing because the small ranqe was only s l i g h t l y greater than 
the e r r o r s inherent i n v i s u a l observation, and a l s o because the observations 
when frequent were spaced a day apart. 

5. CONCLUSIONS^.-

V i s u a l l y NSV 01032 i s a low amplitude v a r i a b l e with an extreme range of 
8.4 to 9.0. I t appears to o s c i l l a t e around a mean magnitude and such v a r i a t i o n s 
are only s l i g h t l y greater than the probable e r r o r s of observation. No semblance 
of a oeriod could be found. No d e f i n i t e evidence could be derived to show t h a t 
t h i s s t a r i s a short period v a r i a b l e . I t i s suggested t h a t the s t a r i s not 
s u i t a b l e f o r v i s u a l observers and should be dropped from t h e i r programmes. 
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MAG 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 TOT. 
8,0 1 1 
8.1 1 2 1 1 5 
8.2 1 1 
8.3 1 1 1 1 4 
8. 4 2 6 1 4 2 2 4 1 1 23 
8.5 2 7 13 8 7 14 14 4 1 7 12 19 12 1 121 
8.6 2 13 11 16 13 10 3 3 5 7 13 20 8 124 
8.7 2 11 14 13 6 6 3 9 19 5 10 9 11 118 
8.8 2 19 21 9 17 4 11 8 20 29 34 21 22 1 218 
8.9 10 6 13 5 4 1 2 41 
9.0 7 2 1 2 1 1 1 4 3 2 I 25 
9.1 3 2 3 3 11 
9.2 1 1 2 2 2 12 
9.3 2 2 1 1 1 7 
9.4 1 3 4 
9.5 1 1 2 
9.8 1 1 

12 88 72 69 60 41 36 27 49 59 76 73 54 2 718 

TABLE 1 OBSERVATIONS OF NSV 01032 1967-1980, PER MAGNITUDE AND PER YEAR 
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SY PHOENICIS A LOW AMPLITUDE VARIABLE 

Frank M. Bateson & C.W. Venimore 
Variable Star Section, R.A.S.N.Z. 

SUMMARY: Occasional v i s u a l observations of SY Phe from 1959 to 1981 
have a mean range of 9.24 to 9.80. The observations are too 
widely scattered in time to provide any information on the 
suspected rapid variations. 

1. INTRODUCTION 

Members of the Variable Star Section, R.A.S.N.Z., have observed SY Phe v i s u a l l y 
using chart 56(1) and the sequence of V magnitudes(2) thereon. The catalogued data 
on t h i s star gives a range of 9.75 to 9.96V; spectrum F8 and type Isb? (3). 

2. OBSERVATIONS 

Table 1 shows that 239 observations were made from 1959 to 1981 with no observer 
making frequent estimates. Comparison stars were selected on the basis of those 
that had r e l i a b l e published V magnitudes at the time the chart was published. 
This meant that the comparison stars were not well spaced around the variable 
but were a l l somewhat to the south of the variable. This has probably resulted 
in errors in estimates, especially by inexperienced observers. 

TABLE 1. 

SY PHOENICIS—OBSERVER'S TOTALS 

JONES, A.F. 51 
CROMPTON, A. 32 
MATCHETT, V.L. 18 
MENZIES, B. 17 
ROWE, G. 15 
VENIMORE, C.W. 14 
HULL, O.R. 12 
20 observers with l e s s than 10 
observations each 80 TOTAL 239 

Seventeen observations were rejected because either they were obvious errors i n 
ide n t i f i c a t i o n , or the observer classed his estimate as 2 or 3, due to cloud, 
haze, bright moonlight or other hindrance to seeing. 

The remaining observations are summarised i n Table 2 which shows for each year 
the number of estimates; the mean magnitude; the extreme range and comments 
where necessary. 

Of the t o t a l individual estimates 213 (88%) f a l l within the range 8.8 to 3*6; 
five are 8.6 or brighter with the remainder fainter than 9.8. 
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TABLE 2. 

SY PHOENICIS--YEARLY SUMMARY OF OBSERVATIONS 

YEAR No. Obs MEAN M 
v 

RANGE COMMENTS 

1959 1 9.2 9.2 
1960 - - -1961 2 9.50 9.3-9.7 
1962 11 9.40 9.2-9.6 
1963 12 9.28 9.0-9.6 
1964 6 9.25 9.1-9.5 

1965 13 9.24 8.6-10.1 Estimate at 8.6 doubtful. 
1966 7 9.76 9.2-10.1 
1967 8 9.80 9.5-10.4 
1968 22 9.50 8.9-9.8 Estimates at 7.9 & 8.2 rejected 

both made by new observer 
1969 14 9.69 9.1-10.1 

1970 38 9.61 9.3-9.8 Estimates at 10.9 and 11.6 rejected 
—obvious misidentifications. 

1971 4 9.57 9.3-9.8 
1972 6 9.37 9.1-9.8 
1973 18 9.60 8.9-9.8 Estimates at 10.3 and 10.5 rejected 

both made by new observer 
1974 12 9.64 9.3-9.8 Class 2 estimate at 10.5 rejected 
1975 10 9.44 8.9-9.8 Four c l a s s 2 or 3 estimates a l l 

7.9 to 8.8 rejected. 
1976 8 9.37 9.0-9.8 
1977 6 9.25 8.9-9.6 Class 2 estimate at 10.4 rejected 
1978 13 9.31 8.8-9.7 Four estimates by new observer at 

10.3 rejected. 
1979 5 9.46 8.9-9.8 Estimate at about XOh rejected 
1980 - - -1981 6 9.40 8.8-10.0 

3. DISCUSSION. 

The observations are too widely scattered in time to prove, or disprove, any 
possible rapid variations. Table 2 shows that the yearly means range from 
9.24 to 9.80. This small change in the mean magnitude i s probably correct and 
caused by chance inasmuch as i t depends on the phase at which the variable was 
observed. The only years i n which one observer contributed most of the 
estimates were those up to 1966, when A.F. Jones recorded most of the estimates. 
In other years the observations were widely distributed amongst observers so 
that any systematic deviation of an individual observer did not a f f e c t the 
means because those who tend to estimate too bright by small amounts were of f s e t 
by those with the opposite tendency. 

4. CONCLUSIONS. 

SY Phe i s a low amplitude variable with a mean v i s u a l range of 9.24 to 9.80. 
No information can be obtained from the records on the possible rapid variations. 
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A LIGHT CURVE OF S SCULPTORIS, A MIRA VARIABLE 

Frank M. Bateson 
Director, V.S.S., R.A.S.N.Z. 

SUMMARY: A computer l i g h t curve from 39 years of v i s u a l observations 
of S S c l i s reproduced. Tables of observed maxima and minima 
are presented. Various periods are discussed, and i t i s 
shown that a sudden change i n period occurred . 

1. INTRODUCTION 

I t i s proposed to present observations of Mira variables made by members of the 
Variable Star Section, Royal Astronomical Society of New Zealand f a s computer 
l i g h t curves covering several decades. S S c l was chosen for the p i l o t scheme, 
because i t had a limited number of observations. This made i t easier to amend, 
i f necessary, the programme before using i t on those variables with many thousands 
of observations. The computer programme was written by Ranald Mcintosh. 

2. OBSERVATIONS 

The observations discussed cover the i n t e r v a l J.D. 2,426,890 (1932 July 1) 
to 2,445,295 (1982 November 21). However, observations prior to 2,431,295 (1944 
June 17) are omitted from the l i g h t curve, because they are limited i n number 
and widely scattered in time. Observers who contributed r e s u l t s are shown in 
Table 1. 

TABLE 1. 

OBSERVERS. 

JONES, A.F. 872 TAYLOR, N.W. 40 
JONES, M.V. 92 HULL, O.R. 33 
PHILPOTT, D.A. 91 PARKINSON, M. 29 
OVERBEEK, M.D. 78 MATCHETT, V.L. 27 
LUMLEY, E. 58 HARRIES-HARRIS, E. 24 
BATESON, F.M. 53 MASEYK, N.L. 24 
STEPHENSON, S.M.40 MENZIES, B. 23 

GILLER, R.H. 22 
CROMPTON, A. 22 

42 observers with l e s s than 20 observations ea. 297 TOTAL 1,825. 

3. DISCUSSION 

The points plotted in the l i g h t curve are ten day means. Crosses denote 
means from 4, or more, observations. Squares represent means with l e s s than 
4 observations. 
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The Julian Dates for maxima and minima found from the observations are l i s t e d 
i n Tables 2 and 3 These were determined from both the l i g h t curve and from the 
in4ivual observations since the plotted means are often dependent on single 
observations. 

In the Tables a running number has been assigned to each maximum. The other 
columns then give the J.D., v i s u a l magnitude, the i n t e r v a l , i n days, between 
consecutive maxima; M-m, in days, the i n t e r v a l from the preceding minimum; the 
differences between observed and calculated dates of maxima, i n days, i n 
accordance with the periods discussed below. 

The same data i s given for minima with the exception that the column, m-M, 
shows, i n days, the i n t e r v a l from the preceding maximum. 

The 0-C values i n Table 2 were derived from the following ephemeris:-

J.D. (Max). 2,434,739 + 366?2. M-m 175^78 (48%P). 

The above agrees with the values i n (1). The mean 0-C values for maxima are 
+ 475; for minima + 7?6. 

The period changed abruptly after J.D. 2,435,661. Sudden changes i n periods of 
Mira variables are common. 

The 0-C values i n Table 3 were derived from the following ephemereris: 

J.D. (Max) 2, 437, 641 + 362?6. M-m 165?3 (45.6%P). 

The periods given elsewhere are: J.D. (Max) 2,440,530 + 365^57 (2) and 
J.D. (Max) 2,442,343 + 365732 ( 3 ) . Both give M-m as 48% of the period. 

These do not appear to f i t the dates in Table 3 as well as the period of 362*?6, 
although the period 365.32 f i t s maxima 28 to 39 very well with mean 0-C values 
of + 4.8 but for maxima e a r l i e r than No. 28 the O-C values are much larger. 
The M-m value of 48% of the period appears to be well out for the minima shown 
in Table 3, even allowing for the fact that several minima are not well determined. 

4. CONCLUSIONS 

There was a sudden change i n the period of S S c l after 2,435,661 I t i s shown that 
the observations in Tables 2 and 3 are best represented by dif f e r e n t periods 
as given above. The i n t e r v a l M-m also appears to have changed. 

The main objective of t h i s programme of testing out the computer basis for 
l i g h t curves of Miras has been achieved. 
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TABLE 2. 

S Scl~OBSERVED MAXIMA & MINIMA—PERIOD 366?2. 

MAXIMA MINIMA 

NO. J.D. Max. MAX. INT. M-m 0-C J.D. MXNMIN. INT m-M 0-C 
24 M d 24 M d d V V 

1 31,439 6.7 • » • -4 31,626 12.3 • • a 187 -8 
2 797 6.5 358 171 -12 32,026 12.9 400 229 +26 
3 32,177 6.9 380 151 +1 361 13.0 335 184 +5 
4 552 6.5 375 191 +10 740 13.6 379 188 +8 
5 899 7.2 347 159 -9 33,106 13.1 366 207 +8 
6 33,275 6.5 376 169 +1 480 12.8 374 205 +15 
7 636 6.6 361 156 -4 840 12.7 360 204 +9 
8 999 6.6 363 159 -8 34.192 13.1 352 193 -5 
9 34,371 6.9 372 179 -2 560 12.7 368 189 -3 
10 740 6.6 369 180 +1 930 13.0 370 190 +1 
11 35,104 7.0 364 174 -1 35,294 13.3 364 190 -2 
12 470 6.4 366 176 -1 661 12.9 367 191 -1 

TABLE 3. 

S Scl—OBSERVED MAXIMA S MINIMA—PERIOD 362?6 

MAXIMA MINIMA 

NO. J.D. MAX. MAX. INT. M-m O-C J.D. MIN.MIN INT ra-M *-C 
M 
V 

d d d M 
V 

d d d 

13 35,819 6.2 349 158 -9 36.025 13.3 364 206 +0 
14 36,184 6.5 365 159 -7 385 13.2 360 201 -3 
15 572 7.1 388 187 +19 751 12.8 366 179 +0 
16 919 6.4 347 168 +3 37,110 12.6 359 191 -3 
17 37,279 7.0 360 169 +1 474 12.8 364 195 -2 
18 641 6.4 362 167 +0 834 13.2 360 193 -4 
19 38,000 6.9 359 166 -4 38,202 13.6 368 202 +1 
20 382 7.7 382 180 +16 563 12.7 361 181 -1 
21 732 6.5 350 169 +3 930 13.2 367 198 +4 
22 39,090 6.8 358 160 -1 39,265 12.7 335 175 -24 
23 446 6.2 356 181 -8 646 13.7 381 200 -5 
24 811 8.0 365 165 -6 998 13.8 352 187 -16 
25 40,177 6.7 366 179 -2 40,355? 13.6? 357? 178? -22 
26 530 7.6 353 175? -12 747 13.0 392? 217 +8 
27 890 7.0 360 143 -14 41,110? ? 363? 220? +8 
28 41,250 6.7 360 140? -17 480? ? 370? 230? +16 
29 610 6.9 360 130? -20 822 13.0 342? 212 -5 
30 977 7.2 367 155 -15 42,193 12.8 371 216 +3 
31 42,343 6.0 366 150 -12 559 13.0 366 216 +7 
32 713 7.0 370 154 -4 930? 12.5? 371? 217? +15? 
33 43,079 6.9 366 149? -1 43,250? •> 320? 171? -27? 
34 455 7.5 376 205? +12 ? ? ? ? ? 
35 808 6.5 353 ? +3 44,020 13.0 ? 212 +17 
36 44,170 6.4 362 150 +2 372? ? 352? 202? +7? 
37 542 6.8 372 170 +12 734 12.9 362 192 +6 
38 907 6.9 365 173 +14 45,109 12.5 375 202 +19 
39 45,261 6.1 354 152 +5 
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S S c l . LIGHT CURVE 

2,445,200 - 2,445,300. 

PHOTOELECTRIC OBSERVATIONS OF V818 SCORPII AND NEARBY VISUAL SEQUENCE STARS. 

Brian F. Marino 
Auckland Observatory of the Auckland Astronomical Society. 

SUMMARY: Three colour UBV observations are presented for V818 Sco 
(Sco X-l) and for some of the nearby v i s u a l comparison s t a r s . 

1. INTRODUCTION 

V818 Sco was observed photoelectrically from the Auckland Observatory on s i x 
nights between 1984 July 16 and July 27. This was within the dates of a 
programme planned by observers at the University of Birmingham (U.K.) (1). 

The equipment used was the G r i f f i t h s photon detection system with the Mark 1 
photometer mechanical and opt i c a l section and standard three colour UBV f i l t e r s , 
on the Edith Winstone-Blackwell 50cm Cassegrain telescope described previously(2). 

HD146935, V~8.55, B-V-0.25, U-B-0.22 and HD146950, V-9.88, B-V-0.33, U-B-0.27, 
were used as comparison and check s t a r s respectively for a l l of the observations. 
HD146950 i s marked "A" on chart 387 (3), and HD146935 i s the st a r immediately 
west of MA". 
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2. OBSERVATIONS 

Table 1 l i s t s the three colour observations of V818 Sco. Columns 3, 5 and 7 give 
the 1 sigma values for each set of observations. Column 8 gives the number of 
observations making up the set on that night. The phases given i n column 9 are 
calculated using the ephemeris ( 4 ) : -

J.D. . * 2,440,081.13 + 0?787313n man 

TABLE 1 . Three Colour UBV Observations of V 8 1 8 S c o r p i i . 

J.D. 
3 4 4 5 0 0 0 + 

V B - V U - B no. phase 

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

TABLE 2 . Three Colour UBV Observations of Stars Near V 8 1 8 Scorpii 

s t a r J.D. 
2 4 4 5 0 0 0 + V B-V U—8 

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

B - 1 1 . 4 8 9 7 . 8 5 8 5 1 1 . 3 0 • 0 . 7 1 + 0 . 1 1 
8 9 9 . 8 4 0 3 1 1 . 3 0 0 . 7 0 0 . 1 7 
9 0 1 . 8 3 0 1 1 1 . 3 1 0 . 7 0 0 . 1 4 

C = 1 1 . 4 8 9 7 . 8 5 5 9 1 1 . 4 8 + 1 . 3 3 + 1 . 1 9 
8 9 9 . 8 3 7 7 1 1 . 4 7 1 . 3 1 1 . 3 1 
9 0 1 . 8 2 7 3 1 1 . 4 8 1 . 3 4 1 . 3 1 

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

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

The v i s u a l comparison stars "134", "124", "114-C" and "114-B" on chart 387 were 
observed on three nights as a check to confirm that they were non-varying. These 
observations are l i s t e d with the r e s u l t s of the check st a r i n Table 2. 

No evidence of v a r i a b i l i t y greater than the expected errors of observation were 
found on the check s t a r , or on any of the measured sequence stars during the 
observations. An improved v i s u a l l i g h t curve may r e s u l t i f the comparison 
values of B and C are revised to 11.3 and 11.5 respectively. 

REFERENCES 

(1) Bateson, F.M. 1984 July 11. Special Circ.V.S.S., Royal a s t r . Soc. of N.Z. 
(2) Walker, W.S.G. & Marino, B.F. 1978. Publ. 6_(C78)V.S.S., Royal a s t r . Soc. of N.Z. 
(3) Bateson, Morel, M. & Winnett, R.D. 1977. Charts for Southern Variables, 

Series 9_. Publ. by F.M. Bateson, Tauranga, N.Z. 
(4) Gottlieb, E.W., Wright, E.L. & L i l l e r , W. 1975. Ap.J. 195, L33. 

THE SEMI-REGULAR VARIABLE, V HOROLOGII 

C.W. Venimore 
Variable Star Section, R.A.S.N.Z. 

SUMMARY: A l i g h t curve and l i s t of observed maxima and minima of V Hor 
are presented. The mean v i s u a l range i s 7.07 to 7.57 with a 
semi-regular period of 64 days. 

1. INTRODUCTION 

V Hor has been observed by members of the V.S.S., R.A.S.N.Z. from J.D, 2.438,759 
(1964 December 29) to 2,444,579 (December 5, 1980). Very few observations were made 
in 1964, 1965 and 1966. A l l observations were made v i s u a l l y using chart 92 (1) 
and i t s sequence of SP v magnitudes. The main observers are l i s t e d i n Table 1. 

TABLE 1. 

OBSERVERS. 

LUMLEY, E. 427 MARINO, B.F. 26 
HULL, O.R. 203 MENZIES, B. 25 
VENIMORE, C.W. 84 ROWE, G. 25 
CROMPTON, A. 40 CHRISTIE, G.W. 21 
MOREL, M. 37 PATERSON, D. 20 
JONES, M.V. 26 27 observers with less than 

20 observations each. 239 

TOTAL 1,173 

2. LIGHT CURVE 

Observations were grouped into ten day means, which are shown on Figures l a , lb and 
l c . In the figures a cross denotes a single observation; a dot a mean from 2 to 
4 observations, and an open c i r c l e means from f i v e , or more, observations. The 
few observations made prior to 2,439,800 have been omitted. 
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3. OBSERVED MAXIMA AND MINIMA 

Table 2 l i s t s the observed dates of maxima and minima i n the usual form. These 
dates appear to be the most probable ones, having regard to the individual 
observations and plotted means. The distribution of observations i s uneven. This, 
coupled with the small v i s u a l range and intervals of l i t t l e change in brightness, 
maXes some of the dates uncertain. 

4. DISCUSSION 

The v i s u a l magnitude at maximum ranges from 6.7 to 7.4 with a mean of 7.07. 
Magnitudes at minimum are 7.3 to 8.2 with a mean of 7.57. 

The best defined maxima and minima give mean periods of 63*?2 and 65*?5 respectively. 
There are several i n t e r v a l s during which the variations are so s l i g h t that i t i s 
d i f f i c u l t to define accurately the dates of maxima and minima except to say that 
the int e r v a l s between successive phases appears to be twice the mean period. 
Intervals between successive maxima, or minima, vary within wide l i m i t s showing 
that i t i s a semi-regular variable for which i t i s impossible to predict maxima 
and minima. 

5. CONCLUSIONS 

V Hor i s a semi-regular variable, probably of type SRb with an approximate period 
of 64 days, but with large deviations from t h i s mean period. The mean v i s u a l range 
i s 7.07 to 7.57. However V Hor has a larger amplitude at times so that maxima 
can vary from magnitude 6.7 to 7.4 and minima from 7.3 to 8.2. 
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I wish to thank a l l observers for the i r observations. My thanks are also due to 
Dr. Frank Bateson for h i s advice and encouragement. 

REFERENCE 

(1) Bateson, F.M., Jones, A.F. & Stranson, I . 1966. CHARTS FOR SOUTHERN VARIABLES, 
Series 3. Publ. by F.M. Bateson, Tauranga, N.Z. 

TABLE 2. 

V HOROL0GII—OBSERVED MAXIMA AND MINIMA. 

MAXIMA MINIMA 

NO J.D. Max. Max. Mv I n t J.D. Min. Min. M I n t 
d v d 

1 39,913 7.2 * * « 39,938 7.6 ... 
2 40,046 7.0 133 40,085 7.7 147 
3 40,174 6.9 128 40,207 7.5 122 
4 40,293 6.9 119 40,318 7.8 111 
5 40,353 7.4 60 40,385 7.9 67 
6 40,404 7.0 51 40,426 7.5 41 
7 40,478 7.0 74 40,515 8.2 89 
8 40,547 7.1 69 40,615 7.9 100 
9 40,666 7.1 119 40,708 7.6 93 
10 40,746 7.0 80 40,768 7.4 60 
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TABLE 2 (cont) 

V HOROLOGII—OBSERVED MAXIMA AND MINIMA. 

MAXIMA MINIMA 

NO J.D. Max. Max.Mv INT J.D. Min. Min.M^ INT 
d 24 d 

11 40,788 7.1 42 40,829 7.5 61 
12 40,853 7.1 65 40,937 7.7 108 
13 40,984 6.7 131 41,027 7.6 90 
14 41,062 7.0 78 41,113 7.6 86 
15 41,133 7.2 71 41,153 7.5 40 
16 41,165 7.3 32 41,210 7.5 57 
17 41,254 7.1 89 41,297 7.4 87 
18 41,326 7.2 72 41,346 7.4 49 
19 41,370 7.0 44 * * * • * • 

20 41,575 7.1 (205) 41,603 7.5 (257) 

21 41,621 7.0 46 41,667 7.6 64 
22 41,705 7.0 84 41,723 7.8 56 
23 41,800? 7.0? 95? 41,860 7.5 137 
24 41,907 7.2 107 41,923 7.5 63 
25 41,955 7.2 48 42,010 7.5 87 
26 42,031 7.0 76 42,045 7.7 35 
27 42,087 7.0 56 42,120? 7.5? 75? 
28 42,167 7.0 80 42,216 7.6 96 
29 42,260? 7.2? 93? 42,322 7.5 106 
30 42,385 7.1 125 42,402 7.9 80 

31 42,454 7.0 69 42,*,4 7.9 72 
32 42,495 7.3 41 42,520 7.6 46 
33 42,569 7.0 74 42,606 7.9 86 
34 42,693? 7.4? 124? 42,737 7.7 131 
35 42,780 6.9 87 42,805 7.7 68 
36 42,843 7.3 63 42,872 7.9 67 
37 42,892? 7.2? 49? 42,911? 7.4? 39? 
38 42,966 6.7 74 42,995 7.5 84 
39 43,032 7.0 66 43,075 7.3 80 
40 43,088 7.1 56 43,136 7.8 61 

41 43,156 7.2 68 43,196 7.8 60 
42 43,226 7.3 70 43,273 7.5 77 
43 43,292 7.2 66 43,325 7.5 52 
44 43,353 7.0 61 43,405 7.4 80 
45 43,456 6.9 103 43,486 7.4 81 
46 43,506 7.0 50 43,558 7.4 72 
47 43,566 7.2 60 43,580 7.5 22 
48 43,598 6.9 32 43,628 7.5 48 
49 43,655 7.1 57 43,700 7.4 72 
50 43,731 7.1 76 43,779 7.4 79 
51 43,790 7.0 59 43,831 7.3 52 
52 43,849 7.0 59 43,896 7.4 65 
53 43,917 7.0 68 43,956 7.3 60 
54 43,972 7.0 55 44,000? 7.5? 44 
55 44,191 7.0 (219) 44,331 7.4 (331) 
56 44,383 7.0 (192) 44,415 7.5 84 
57 44,445 7.1 62 44,468? 7.5? 53? 
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OUTBURSTS OF TWENTY-FIVE FAINT DWARF NOVAE. 

Frank M. Bateson 
Director, Variable Star Section, R.A.S.N.Z. 

SUMMARY: Visual observations of outbursts of 25 fa i n t dwarf novae 
are tabulated, i n continuation of previous papers. A b r i e f 
discussion of the r e s u l t s for each star i s presented. 

1. INTRODUCTION. 

Tables of observed outbursts of the following dwarf novae are given on the following 
pages i n continuation of previous papers. 

WW Cet; XZ E r i ; AH E r i ; AQ E r i ; BI Ori; CW Mon; SV CMi; UY Pup; BV Pup; 
BX Pup; BB Vel; V373 Cen; V485 Cen; BR Lup; AB Nor; IK Nor; MM Sco; FV Ara,-
BF Ara; V1830 Sgr; DH Aql; RZ Sge; KK Tel; TU Ind; KX Aql. 

For each star the int e r v a l covered by the observations i s given along with the 
tot a l observations as an indication of how closely the star was monitored. 
References to previous papers are given. These are followed by a table giving 
the d e t a i l s of observed outbursts. The f i r s t column of each table gives the 
running number of each maximum, followed by the J.D. of maximum; maximum v i s u a l 
magnitude; the i n t e r v a l , i n days, from the previous maximum observed. The next 
column shows the width of each maximum, in days. Unless otherwise stated t h i s i s 
the duration of v i s i b i l i t y . The l a s t two columns give the type of maximum, i n 
accordance with the symbols below and, the number of positive observations for 
each maximum. 

SYMBOLS FOR TYPES OF MAXIMA: 

N = Normal, or narrow. Duration 5 days or l e s s . 
w = wide. Duration 6 days, or longer. Where previous papers have divided 

wide maxima into sub-types the same symbols as used previously are shown. 
S = Supermaxima. Have a brighter maximum magnitude and a longer duration 

than other maxima of the same s t a r . 
P - Faint peaks. Maximum brightness much fainter than for other types. 

WW Cet i s the only star for which the duration at different magnitudes can be 
stated. 

The maximum magnitude of almost a l l the stars discussed are at the threshold of 
most instruments used, or only s l i g h t l y above that l i m i t . The outbursts recorded 
therefore depend to a large extent on whether those observers with larger apertures 
have been observing. I t i s probable that many maxima have gone unobserved. 
The majority of the observations were negative showing that the variable was 
in v i s i b l e and below a certain magnitude. For t h i s reason the individual estimates 
are not published but copies can be obtained on application. These negative 
observations have often been used to define the duration of maxima. 

2. WW CETI. 

J.D. 2,444,971 - 2,445,902. Previous papers (1) and (2). Observed maxima 
are l i s t e d on page 46 in the same form as in the previous papers. 
372 observations. 
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TABLE 1. 

WW CETI—OBSERVED OUTBURSTS. 

Z-13.0 WIDTH Z-12.0 WIDTH TYPE No 
R F. d R F 12.0, Obs 

NO. J.D. MAX. MAX 
24 m 

INT. 
d 

63 44983.5 11.5 49.5 982.6 986.3 3.7 982.8 985.0 2.2 N 5 
64 45117.4 11.2 (133.9) 116.7 121.7 5.0 116.9 119.6 2.7 N 5 
65 45216 11.1 98.6 212.5 221.5 9.0 213.3 220.1 6.8 W 7 
66 45286 11.1 70 283.3 289.5 6.2 283.9 288.5 4.6 N 8 
67 45313 11.4 27 * • * * * • * • * • * * * * * * * • * * * * * • * * N 2 
68 45349? 11.8? 36 351.7 * • * 350.3 * * * N 3 
69 45482 11.1 (133) 477 488? 11? 478.3 485.7 7.4 Wl 6 

70 45524? 12.0? 42? 522.5 * * * * • • * * 4 • * * * * * * * * * N 2 
71 45551? 12.7? 27? * • * * • • • • * * m * * • • • • * * * * * ... N 6 
72 45570? 12.0? 19? 576.5 • * * * * * * * * * * N 6 
73 45600? -> 30? 603.3 * * * * * * * * * * * * ... ? 15 
74 45639 11.0? 39? 635.9 649.3 13 4 637.2 648 10.8 W2 14 
75 45820? 12.77(181) * * * * * * * • • * * . * * * * * • * * * • • * * N 1 
76 45882 11.0? 62? 881.1 890.2 9 1 881.7 888.5 6.8 Wl 5 

NOTES TO TABLE 1. 

No. 64. Probably at s t a n d s t i l l at 13 m5 for at l e a s t 18 days after decline. 
No. 65. Slow r i s e from 14 m6 on 202 to 13 m8 on 209. Rise £ decline observed but n o t 

the maximum phase. 
No. 68 Decline only observed. 
No. 72. Decline only observed. At s t a n d s t i l l at 13 m8 for 12 after decline. 
No. 73. Decline only observed. At s t a n d s t i l l at 13 m5 -14 m0 for at le a s t 17 days 

following decline. 
No. 74. Maximum presumably brighter than l l m 0 . D i s t i n c t pause on decline at 

l l m 0 for 5 days. 
No. 76. Rise & f a l l observed but 5 day gap in observations during maximum. 

At s t a n d s t i l l for at le a s t 5 days at 13*?$ before r i s e commenced. 

DISCUSSION 

I t i s impossible to state d e f i n i t e l y that any two maxima are consecutive because 
WW Cet has not been closely monitored. A mean cycle of 31.1 i s derived from 
those maxima that are possibly consecutive. This i s close to the values of 
3172 and 29.3 i n the previous papers. S t a n d s t i l l s occur between 13 m5 and 14 mo on 
the decline. Small amplitudes apparently are present at such times but the 
observations are too few to make definite statements on these. 

2. XZ ERIDANI 

J.D. 2,436,754 - 2,436,810 and 2,444,249 - 2,445,882. 300 observations. 
No previous papers. 

TABLE 2. 

XZ ERIDANI OBSERVED OUTBURSTS. 

No. J.D. MAX. MAX. INT. WIDTH TYPE No. Obs 
@$ my d d 

1 44,632 14.4 ... I N ? 1 
2 45,371 14.0 739 I N 4 
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DISCUSSION 

XZ E r i has been poorly observed, being too f a i n t for most instruments. Magnitudes 
for the fa i n t comparison stars have been estimated owing to the lack of r e l i a b l e 
magnitudes. The variable has been generally reported as fainter than 15 m4 -15.7, 
when larger apertures used. A single positive observation estimated the 
magnitude as about 16.2. 

3. AH ERIDANI 

J.D. 2,444,971 - 2,445,919. 501 observations. Previous paper (3). 

TABLE 3 

AH ERIDANI OBSERVED OUTBURSTS. 
No. J.D. MAX. MAX 

" V 

INT. 
a 

WIDTH_ 
-ta-

TYPE No 

14 44,972 13.8 16 1 N 1 
15 45,056? 14.3? 84 ? N? 1 
16 45,205? 13.8? (149) ? •> 1 
17 45,318 14.0 (113) 1? N? 1 
18 45,332 13.9 14 2 N 2 
19 45,553 13.8 (221) ? ? 1 
20 45,647 13.9 94 3 N 3 
NOTES TO TABLE 3. 
16. Outburst may have lasted longer than usual as seen at 15.0 on 212. 
19. Gap of 15 days before t h i s positive observation. 
DISCUSSION 
The data in Table 3 should be treated with caution since i t depends on very few 
observations. That i s due to the faintness of maxima. Possibly outburst 14 i s 
consecutive to No. 13 in the previous paper; 17 and 18 may also be consecutive. 
A l l that can be said from the scanty data i n t h i s , and the previous paper, 
i s that the mean cycle i s probably short. 

4. AQ ERIDANI 
J.D. 2,444,971 - 2,445,821. 1,095 observations. Previous paper (3). 

TABLE 4. 

AQ ERIDANI—OBSERVED OUTBURSTS. 

NO. J.D. MAX. MAX. INT. WIDTH TYPE No. 
m 
V 

d d 

15 44,990 12.7 54 1 N 4 
16 45,043 13.8 53 1 N 2 
17 45,057 13.7 14 1 N 1 
16 45,202 13.8 (145) 1 N 1 
19 45,263 13.8 61 2 N 4 
20 45,300 13.7 37 1 N 1 
21 45,341 12.8 41 16 W 64 
22 45,367 13.8 26 1 N 1 
23 45,403 13.6 36 1 N 2 
24 45,591 13.2 (188) 2 N 3 
25 45,681 13.3 90 1 N 1 
26 45,701 12.3 20 12 W 39 

DISCUSSION. 

AQ E r i was closely monitored each year through the observing season of 
August through A p r i l . I t i s unlikely that any wide maxima were missed during 
these months. On the other hand, normal maxima, because of the i r very 
short duration, were probably often unobserved. Combining the data i n Table 4 
with that previously published, well determined maxima give the following r e s u l t s : 
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WIDE MAXIMA: Mean magnitude 12.66. Mean width 10.7. 
NORMAL MAXIMA: " " 13.39. " " 1.4 

Those maxima which are probably consecutive give a mean cycle of 52?2. 

Eight wide maxima have been observed with int e r v a l s between them ranging 
from 20 to 759 days. The mean i s 366 days. The well observed wide outbursts 
Nos. 21 and 26 show some scatter i n the observations. Unfortunately several 
observers f a i l e d to time the i r observations precisely enough to determine whether 
the apparent small amplitude variations were due to superhumps, or even 
eclip s e s . Visual observers of AQ E r i should always give the precise time 
of t h e i r observations during outbursts to at l e a s t three decimals of a Juli a n Day. 
I t may be worth while for photoelectric observers to pay attention to AQ E r i 
during i t s wide maxima. 

SUSPECTED VARIABLE. 

Comparison star "D" on chart 322 (4) has been reported on some occasions as 
being fainter than 13.0. I t s magnitude according to Vogt (5) i s : 

V«10.98 B-V = 1.26 U-B * 1.38 

I t i s probably a long period variable. Observers are requested to observe t h i s 
star whenever they are recording AQ E r i . 

5. BI ORIONIS 

J.D. 2,443,818 to 2,445,717. 820 observations. No previous paper. 

TABLE 5. 

BI ORIONIS OBSERVED OUTBURSTS. 

NO. J.D. MAX. MAX. INT. WIDTH TYPE NO 
"V d d 

1 43,890 13.9 * • » 5 N 6 
2 43,951 14.6 61 4? N 3 
3 43,964 14.4 13 1 N 1 
4 44,117 14.4 (153) ? N? 1 
5 44,220 14.5 (103) 1 N 1 
6 44,230 14.2 10 1 N 5 
7 44,255 14.2 25 3 N 5 
8 44,342 14.4 87 1 N 1 
9 44,589 14.2 (247) 1 N 1 
10 44,829 14.0 (240) 1? N 1 

11 44,906 14.4 77 2 N 2 
12 44,958 13.7 52 1 N 1 
13 44,971 14.6 13 1 N 1 
14 44,983 13.7 12 1 N 2 
15 45,046 14.4 63 1 N 1 
16 45,231 14.8 (185) 1 N 1 
17 45,258 14.8 27 1 N 1 
18 45,287 14.5 29 1 N 1 
19 45,345 14.3 58 3 N 2 
20 45,381 14.0 36 6 W 5 
21 45,426 13.2 45 1 N 1 
22 45,579 14.2 (153) 1 N 1 
23 45,622 14.6 43 ? N? 1 
24 45,678 14.7 56 1 N 2 
25 45,696 13.9 18 8 W 5 



49. 

NOTES TO TABLE 5 
Nos. 2 & 3. Faded to 16.2 between these two outbursts. 
Nos. 5 & 6. Faded to fainter than 15.3 between these two outbursts. 

DISCUSSION. 

Outbursts of BI Ori are only recorded when observers with larger apertures 
are operating. A l l outbursts are f a i n t and for t h i s reason BI Ori has not been 
monitored closely. Minima appear to be fainter than 16 m0. 

Outbursts are regarded as occurring when the s t a r i s brighter than 15 m0. The 
data in Table 5 should be treated with caution since most outbursts depend on a 
single positive observation. There were 11 outbursts that were probably consecutive 
and these show that the mean cycle i s short, probably about 25 days. Mean maximum 
magnitude i s 14.26. Most outbursts appear to be very short although t h i s may 
be caused by the i r faintness. There i s , however, some evidence to show that BI 
Ori also has wide maxima. 

6. CW MONOCEROTIS. 

J.D. 2,444,971 to 2,445,792. 662 observations. Previous paper (3). 

TABLE 6. 

CW MONOCEROTIS OBSERVED OUTBURSTS. 

NO. J.D. MAX MAX INT, WIDTH TYPE NO 
24 "V d d 

20 45,084 12.8 155 5 N 8 
21 45,235 13.4? 151 7 7 1 
22 45,309 12.4 74 3 N 6 
23 45,750 13.2 (441) 1? N 3 

DISCUSSION. 

I t i s probable that several outbursts of CW Mon passed unobserved. Two possible 
outbursts have been excluded from Table 6 because both depend on single positive 
observations, which the observer considered doubtful being uncertain of correct 
i d e n t i f i c a t i o n . The mean cycle i s 127.0 which i s close to the 121*?7 in the 
previous paper. 

7. SV CANIS MINORIS. 

2,443,894 to 2,445,074. 143 observations. No previous paper. 

TABLE 7. 

SV CANIS MINORIS OBSERVED OUTBURSTS 

No. J.D. MAX. MAX INT. WIDTH TYPE NO 
24 . , "V d d 

1 43,902 13.3 . .2 N 3 
2 43,932 13.3 30 5 N 5 
3 43,966 13.5 34 2? N 2 
4 44,582 12.5 (616) ? W 2 
5 44,716? 14.4? (134) ? ? 1 
6 44,964? 14.0 (248) 7 7 4 
7 45,001 13.4 37 1 N 2 
8 45,022 14.0? 21 7 7 2 
9 45,045 13.4 23 1 N 2 
10 45,054 12.5 9 4+ W 4 
11 45,071 11.1 17 7 7 3 
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NOTES TO TABLE 7 

No. 5. Date uncertain as gaps i n observations for 6 days before and 4 days after 
716. 

No.6. Decline only observed. Gap of 3 days before 964. 
No. 10. Rise not seen. 

No.11, Maximum magn itude appears to be too bright. 

DISCUSSION. 
Observations of SV CMi were fragmentary. A l l that can be said for the data i s 
that i t suggests that the mean cycle i s very short. 

8. UY PUPPIS 

J.D. 2,443,890 to 2,445,425. 391 observations. No previous paper. 

TABLE 8. 

UY PUPPIS OBSERVED OUTBURSTS. 

NO. J.D. MAX. MAX INT. WIDTH TYPE NO 
m 
V 

d d 

1 43,907 14.1 3 N 5 
2 43,927 14.1 20 2? N 2 
3 43,936 13.8 9 6 W 6 
4 43,968 13.4 32 5 N 4 
5 44,011 13.5 43 27 N 3 
6 44,173 13.8 (162) ? ? 1 
7 44,202 13.9 29 ? 7 1 
8 44.231 13.4 29 6 W 7 
9 44,255 15.1 24 1 P 1 
10 44,263 15.1 8 1 P 1 

11 44,283 14.8 20 1 P 1 
12 44,504 13.7 (221) ? 7 1 
13 44,524 13.4 20 ? 7 1 
14 44,577 13.8 53 11 W 4 
15 44,611 14.1 34 8 W 6 
16 44,634 13.8 23 2 N 3 
17 44,640 13.4 6 6? W? 4 
18 44,664 14.1 24 ? 7 1 
19 44,693 14.1 29 6 W 2 
20 44,707 14.0 14 ? 7 1 

21 44,727 14.0 20 ? N? 1 
22 44,747 13.9 20 10? W? 2 
23 44,755 13.6 8 7 w 3 
24 44,912 14.1 (157) ? 7 1 
25 44,964 13.5 52 5 N 6 
26 44,971 13.7 7 7 1 
27 44,998 13.7 27 4 N 4 
28 45,017 13.2 19 1 N 2 
29 45,028 13.9 11 7 ? 1 
30 45,071 13.7 43 6 w 6 
31 45,103 13.2 32 11 W 5 
32 45,136 13.8 33 7 N 1 
33 45,258 14.4 (122) 7 ? 1 
34 45,316 13.4 58 11 W 14 
35 45,352 13.8 36 10 W 10 
36 45,376 14.2 24 4 N 2 
37 45,398 13.8 22 6 W 3 
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DISCUSSION. 

Both vide and normal maxima of UY Pup have a mean maximum magnitude of 13.7. There 
are also f a i n t peaks with a maximum brightness of around 15 m0. I t i s often d i f f i c u l t 
to decide to which type a maximum belongs because only the brighter segment of 
any outburst i s observed. At minimum UY Pup i s fainter than 16 m0. 

The mean cycle appears to be about 23 days, but may be shorter since many maxima 
would pass unobserved. This star i s probably a member of the 2 Cam sub-type. 

9. BV PUPPIS. 

J.D. 2,444,971 to 2,445,782. 469 observations. Previous paper (3). 

TABLE 9. 

BV PUPPIS—OBSERVED OUTBURSTS 

NO. J.D. MAX MAX INT. d WIDTH TYPE NO 
24 m 

V 
d 

40 44,974 13.3 11 1 N 1 
41 44,983 13.3 9 1 N 1 
42 45,018 13.8 35 5 N 3 
43 45,044 14.1 26 2 N 3 
44 45,056 13.6 12 8 W 5 
45 45,078 13.5 22 3 N 4 
46 45,086 13.5 8 4 N 4 
47 45,101 13.9 15 11 W 5 
48 45,134 14.0 33 2 N 2 
49 45,143 13.8 9 7 N? 1 

50 45,258 14.1 (115) ? 1 
51 45,318 13.3 ( 60) 9 W 8 
52 45,336 13.3 18 5 N 4 
53 45,350 13.6 14 5 N 11 
54 45,365 13.7 15 14 W 6 
55 45,380 13.2 15 6 W 9 
56 45,397 13.2 17 7 W 4 
57 45,415 13.6 18 ? ? 2 
58 45,430 13.2 15 5 N 8 
59 45,463 13.6 33 7 7 1 

60 45,486 13.6 23 3 N 3 
61 45,582 13.8 ( 96) ? ? 1 
62 45,678 13.3 ( 96) 9 W 6 
63 45,708 13.4 30 6 W 8 
64 45,721 14.1 13 1 N 2 
65 45,727 13.5 6 8 W 9 
66 45,741 14.3 14 1 N 2 
67 45,756 13.3 15 6 W 7 
68 45,779 14.0 23 ? ? 1 

DISCUSSION 

Mean maximum magnitude i s 13.44 for wide and 13.67 for normal maxima. The 
mean cycle i s 18 days. These three values are similar to those previously published. 
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10. BX PUPPIS. 

J.D. 2,444,971 to 2,445,734. 260 observations. Previous paper (3). 

TABLE 10. 

BX PUPPIS OBSERVED OUTBURSTS. 

NO. J.D. MAX MAX INT. WIDTH TYPE NO 
24 m 

V 
d d 

19 45,000 13.7 34 1 N 3 
20 45,042 13.0 42 N 1 
21 45,077 14.4 35 1 N 2 
22 45,264 14.2 (187) 6 W 2 
23 45,344 14.1 80 7 W 4 
24 45,358 14.4 14 7 7 1 
25 45,478? 13.2? (120) ? 7 1 
26 45,714 14.2 (236) 1 N 1 

DISCUSSION. 

The mean maximum magnitude i s 13.90, much the same as previously found. Nothing 
can be said about the mean cycle except that i t appears to be short. BX Pup has 
been recorded occasionally between 14 m5 and 15 m0. These may be f a i n t peaks or 
merely fluctuations at minimum but i t i s impossible to be definite on t h i s . 
The st a r has both wide and normal maxima and i s probably of Z Cam c l a s s . 

11. BB VELORUM 

J.D. 2,444,971 to 2,445,773. 637 observations. Previous paper (3). 

TABLE 11. 

BB VELORUM—OBSERVED OUTBURSTS. 

No. J.D. MAX. MAX. INT. WIDTH TYPE NO 
m 
V 

d d 

8 44,986 13.5 27 10 W 8 
9 44,999 13.6 13 1 N 1 
10. 45,045 14.2 46 1 N 1 
11 45,102 14.0 57 5 N 4 
12 45,322 13.5 (220) 7 W 6 
13 45,359? 14.7 37 7 7 2 
14 45,403 14.4 44 1 N 2 
15 45,704 14.1 (301) 7 W 4 
16 45,714? 13.8? 10 1 N 2 
17 45,758 13.4 44 12 W 14 

NOTES TO TABLE 11. 

No. 13. Possibly brighter than shown but negative observations indicate i t was not 
brighter than 14 m0. 

No. 16. Rose l m 7 in l e s s than 0.5. 

DISCUSSION. 

Mean maximum magnitude i s 13.92, very close to the value in the previous paper. 
I t i s d i f f i c u l t to state which maxima are truly consecutive, but those which 
appear l i k e l y to be so have inte r v a l s from 10 to 57 days with a mean of 37 days. 
The true mean cycle i s probably shorter than that. 
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12. V373 CENTAURI 

J.D. 2,445,121 to 2,445434. 96 observations. Previous paper (6). 

TABLE 12. 

V373 CENTAURI OBSERVED OUTBURSTS. 

NO. J.D. MAX MAX INT. WIDTH TYPE NO 
24 , m 

V 
d d 

16 45,130 13.2 75 4 N 7 
17 45,166 13.2 36 5 N 4 
18 45,426 13.5 (260) ? 7 1 

DISCUSSION 

Combined with the previous r e s u l t s the mean cycle i s 53?5. The mean 
maximum magnitude 13.73. 

13. V485 CENTAURI 

J.D. 2,445,162 to 2,445,861. 467 observations. Previous paper (6); (7). 

TABLE 13. 

V485 CENTAURI—OBSERVED OUTBURSTS. 

No J.D. MAX MAX INT. WIDTH TYPE NO 
m 
V 

d d 

8 45,403 14.4 (623) 7 N? 2 
9 45,413 14.1 10 1 N 2 
10 45,443 13.9 30 7 7 1 
11 45,757 13.4 (314) 7 W 3 

DISCUSSION. 

Combined with the data i n (6) the mean maximum magnitude i s 13.97. Nothing 
can be said about the mean cycle since i t i s obvious that many f a i n t maxima 
have gone unobserved. 

14. BR LUPI 

J.D. 2,445,139 to 2,445,825. 388 observations. . Previous paper (7). 

TABLE 14. 

BR LUPI OBSERVED OUTBURSTS 

No J.D. MAX MAX INT. WIDTH TYPE No. OBS 
24 m d d 

v 
15 45,178 13.5 116 5 N 4 
16 45,533 13.8 (355) ? ? 1 
17 45,823 13.8 (290) 3? N 2 

Mean maximum magnitude has continued to be 13.7. I t appears that many 
maxima occur at 14 m0 or fainter and are therefore r a r e l y observed. For 
that reason no r e l i a b l e information can be derived for the mean cycle. 
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15. AB NORMAE. 

J.D. 2,445,139 to 2,445,878. 164 observations. Previous paper (6). 
No outbursts were observed. 

16. IK NORMAE 

J.D. 2,445,143 to 2,445,915. 482 observations. Previous paper (6). 

TABLE 15. 

IK NORMAE OBSERVED OUTBURSTS. 

No. J.D. MAX MAX INT. WIDTH TYPE No. OBS. 
24 m d d 

v 

5 45,868 13.5 1088 2? N? 2 

DISCUSSION 
In addition to outburst No. 5 IK Nor was reported at 12 m9 on 2,445,206.82. This 
observation has been rejected because another observer recorded the variable at 
the same time as being i n v i s i b l e and fainter than 13 m6 making the positive 
observation too doubtful to be accepted. Another doubtful observation of 12ra3 
on 2,445,557.985 has also had to be disregarded as negative observations 
at the same time made the sta r i n v i s i b l e and fainter than 1 3 m l . 

The mean maximum magnitude from the 5 outbursts observed to date i s 13/66. The 
data i s too scanty to comment on the mean cycle. 

17. MM SCORPII 

J.D. 2,445,028 to 2,445,600. 197 observations. Previous paper (6). 

TABLE 16. 

No. J.D. MAX MAX INT. WIDTH TYPE No. Obs 
24 my d d 

17 45,434 13.4 678 6+ W 2 

DISCUSSION 

The wide outburst No. 17 conforms to the previous finding that wide maxima 
are about half a magnitude brighter than the normal maxima. With only 
one outburst to report nothing can be added to the previous paper about the 
possible mean cycle. 

18. FV ARAE. 

J.D. 2,445,000 to 2,445,239. 96 observations. Previous paper ( 6 ) . 

No further outbursts observed, 

19. BF ARAE. 

J.D. 2,445,014 to 2,445, 558. 96 observations. Previous paper ( 6 ) . 

DISCUSSION 
Table 17 on page 55 l i s t s additional outbursts observed. BF Arae was reported at 
12 m0 on 2,445,272 but as the observer was uncertain of correct i d e n t i f i c a t i o n t h i s 
observation has been disregarded. The mean maximum magnitude from a l l s i x 
outbursts i s 13.5. The mean cycle may be around 300 days but the sample of 
observed outbursts i s too small to be definite on t h i s point. 
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TABLE 17. 

BF ARAE—OBSERVED OUTBURSTS. 

No. J.D. MAX MAX INT. WIDTH TYPE No. OBS 
24 m d d 

v 
5 45,121 13.7 333 4? N 2 
6 45,545 13.8 424 4 N 3 

20. V1830 SAGITTARII. 

J.D.2,445,187 to 2,445,913. 288 observations. Previous paper (6). 

TABLE 18. 

V1830 SAGITTARII OBSERVED OUTBURSTS. 

No. J.D. MAX. MAX INT. WIDTH TYPE No. OBS. 
24 m d d 

v 
3 45,492 11.5 701 ? ? 1 
4 45,821 11.8 329 4? N? 1 

NOTES TO TABLE 18. 
No.3. The single positive observation appears correct but there were 4 day gaps 
both before and after 492. 

DISCUSSION. 
The two outbursts i n Table 18 appear to confirm that V1830 Sgr has bright maxima 
at long i n t e r v a l s . This i s a d i f f i c u l t star to observe because of the crowded 
f i e l d . However i t certainly requires much closer monitoring. 

21. DH AQUILAE. 

J.D. 2,445,107 to 2,445,571. 90 Observations. Previous paper (6) 

TABLE 19. 

DH AQUILAE OBSERVED OUTBURSTS. 

NO. J.D. MAX MAX INT. WIDTH TYPE No. OBS. 
24 d d 

2 45,479 12.3 1024 3 N 4 

DISCUSSION. 

No comment can be made with only two outbursts observed. 

22. KX AQUILAE 

J.D. 2,445,084 to 2,445,604. 96 observations. Previous paper (6) 

TABLE 20. 

KX AQUILAE OBSERVED OUTBURSTS. 
No. J.D. MAX MAX INT. WIDTH TYPE No. OBS. 

24 mv d d 

11 45,118 13.6 244 1 N 1 

DISCUSSION. 
Coverage of KX Aql was very poor. 
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23. RZ SAGITTAE 

J.D. 2,444,830 to 2,445,562. 103 observations. Previous paper (6). 

TABLE 21. 

RZ SAGITTAE OBSERVED OUTBURSTS. 

NO. J.D. MAX. MAX INT. WIDTH TYPE No. OBS. 
24 m d d 

v 
11 44,875 11.9 (359) 7 W 12 
12 45,498 10.5 (623) ? S? 1 

NOTES TO TABLE 21. 

No.12. A single positive observation when RZ Sge f i r s t reappeared i n the morning 
sky.Large gaps in observations before and after 498. The magnitude 

suggests that t h i s was a supermaximum. 

DISCUSSION. 

A l l observations to date suggest that the mean cycle may be around 64 days, with 
supermaxima tending to reoccur in about every 310 days. One can only presume 
that the wide maxima have r e a l l y been supermaxima because of the limited number 
of observations. RZ Sge deserves closer attention. 

24. KK TELESCOPII. 

J.D. 2,445,040 to 2,445,862. 95 observations. Previous paper (6) . 

No further outbursts of KK Tel were observed. 

25. TU INDI. 

J.D. 2,444,971 to 2,445,538. 95 observations. 

TABLE 22. 

TU INDI OBSERVED OUTBURSTS. 

No. J.D. MAX MAX INT. WIDTH TYPE No 
m d d 
V 

16 45,201 13.1 (269) ? N? 1 
17 45,226 13.5 25 3 N 4 
18 45,247 13.8 21 4 N 2 
19 45,286 13.8 39 ? 7 1 
20 45,307 14.0 21 ? 1 
21 45,477 14.0 (170) ? 7 1 

DISCUSSION 

The above outbursts, despite the fragmentary nature of the observations, 
appears to confirm the previous statement that the mean cycle i s short, and the 
mean maximum magnitude 13.7. 
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OBSERVERS 

Table 23 l i s t s the main contributors to the observations reported i n t h i s paper. 

TABLE 23. 

OBSERVERS' TOTALS. 

HULL, O.R. 1,310 TAYLOR, N.W. 259 
JONES, A.F. 1,308 ROWE, G. 229 
OVERBEEK, M.D. 1,229 MENZIES, B. 131 
MARINO, B.F. 1,059 SUMNER, B. 126 
HERS, J . 778 WILLIAMS, P. 122 
HOVELL, S. 501 CRAGG, T.A. 97 
BROWN, N. 400 EMMERSON, R. 54 
HARRIES-HARRIS, E. 260 TREGASKIS, T.B. 51 
GOLTZ, W. 260 
14 observers with l e s s than 50 Obs. each 159 

CONCLUSIONS. 

The data i n t h i s and previous papers w i l l enable observers to s e l e c t those s t a r s , 
whose outbursts are within the range of their instruments. On the other hand, 
i t should be remembered that those stars for which no, or very few outbursts, have 
been recorded can well have outbursts at very long i n t e r v a l s . Such stars probably 
belong to the WZ Sge sub-class and whilst disheartening to monitor can ultimately 
r e s u l t i n the detection of an outburst. The recent outburst of RZ Leo i s an 
example of how persistent observing can pay off. Observers should also remember 
that, when i t i s obvious from the records that a s t a r never r i s e s above the 
threshold of th e i r instrument i t i s useless t h e i r monitoring such s t a r s , as one 
or two observers have tended to do. 

Those possessing apertures capable of observing the f a i n t dwarf novae are asked 
to do so. The aim of such observations i s to provide better information on the 
behaviour of such s t a r s . This, i n turn, enables professionals to se l e c t s t a r s 
that warrant observing with large apertures. 
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OUTBURSTS OF THE DWARF NOVA, TU MENSAE 1982-84. 

Frank M. Bateson 
D i r e c t o r , V.S.S., R.A.S.N.Z. 

SUMMARY: Seven o u t b u r s t s observed i n 1982-84 a r e d i s c u s s e d . I t i s shown 
t h a t supertnaxitna u s u a l l y have widths o f around 9 days, but a t 
very long i n t e r v a l s u n u s u a l l y long supermaxima occur, which l a s t 
f o r 20 days, or more. 

1. INTRODUCTION. 

V i s u a l o b s e r v a t i o n s from 1963 May 31 to 1981 December 31 were d i s c u s s e d i n p r e v i o u s 
papers (1) and ( 2 ) . The pr e s e n t paper p r e s e n t s the o b s e r v a t i o n s from 1982 Jan. 1 
to 1984 December 3 1. 

2. OBSERVATIONS 

A l l o b s e r v a t i o n s were made v i s u a l l y . The t h r e s h o l d of most instruments were from 
13 m 5 t o 1470, but some observers used a p e r t u r e s capable of g e t t i n g down to 16 m 0. 
Table 1 l i s t s the o b s e r v e r s . 

TABLE 1. 

TU MENSAE—OBSERVERS" TOTALS 

JONES, A.F. 475 TAYLOR, N.W. 77 
OVERBEEK, M.D. 394 CRAGG, T.A. 71 
HULL, O.R. 349 GOLTZ, W. 61 
MENZIES, B. 185 ROWE, G. 55 
MARINO, B.F. 145 HOVELL, S. 54 
HARRIES-HARRIS, E. 90 HEROMAN, G. 44 
E i g h t o b s e r v e r s w i t h l e s s than 40 o b s e r v a t i o n s each 54 TOTAL 2,054 

Observations were made on 924 n i g h t s , which i s 84% of the t o t a l n i g h t s i n the t h r e e 
y e a r s . The only s u b s t a n t i a l gaps i n the o b s e r v a t i o n s were each o f s i x c o n s e c u t i v e 
n i g h t s i n 1983 August; 1983 October and 1984 J u l y . Apart from these t h e r e were 
o c c a s i o n a l gaps of t h r e e c o n s e c u t i v e n i g h t s but most breaks i n the continuous 
monitoring were f o r only one or two n i g h t s . 

3. OUTBURSTS 

The o u t b u r s t s observed during the three y e a r s a r e l i s t e d i n Table 2, i n the same 
form as i n the p r e v i o u s papers. I n a d d i t i o n to those l i s t e d t h e r e were s i n g l e p o s i t i v e 
o b s e r v a t i o n s o f 14 m 3 on 2,446,046 and 1 4 m l on 2,446,054. Both were noted as c l a s s 3 
by the observer and they have been d i s r e g a r d e d on t h a t account. 

Outbursts Nos. 100 and 102 a l s o depend on s i n g l e p o s i t i v e o b s e r v a t i o n s . However 
these appear to be d e f i n i t e peaks and the magnitudes recorded appear to be r e l i a b l e . 

The v e r y c l o s e monitoring of TU Men i n 1982-84 means t h a t no supermaxima passed 
unobserved. I t i s a l s o l i k e l y t h a t v e r y few, i f any, normal maxima were missed. 
However, some minor peaks must have been missed, e s p e c i a l l y when t h e i r maximum 
b r i g h t n e s s was 14?0 or s l i g h t l y f a i n t e r . T h i s would p l a c e them below the threshold 
of most instruments. 

F i v e o u t b u r s t s are shown i n F i g u r e s 1 to 5. Comments on these o u t b u r s t s are given 
a f t e r Table 2. 
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TABLE 2. 

TU Men OBSERVED OUTBURSTS 1982-84. 

NO. J.D. Max. MAX INT. WIDTH TYPE No. 
2,445,000+ m 

V 
d d 

97 074 12.0 109 9 S 45 
98 238 12.1 164 5+ S? 14 
99 441 12.1 203 5 N 13 
100 607 13.7 166 1 P 1 
101 684 12.0 77 8 S 19 
102 707 13.2 23 1 P 1 
103 930 11.9 223 8 S 17 

NOTES ON OUTBURSTS. 

No. 97. Very w e l l observed. The i n t e r v a l from the previous supermaximum was 517 days, 
which i s much longer than the mean c y c l e of 194 days between c o n s e c u t i v e 
superoutbursts. T h i s long i n t e r v a l ." probably was caused by the d u r a t i o n of 
the previous supermaximum, which l a s t e d f o r 24.5 days. The s m a l l amplitude 
v a r i a t i o n s on most n i g h t s during o u t b u r s t 97 was considered to be r e a l and 
due to superhumps. Attempts to check these w i t h the superhump p e r i o d f a i l e d 
because most observers d i d not r e c o r d the times of t h e i r o b s e r v a t i o n s t o a 
s u f f i c i e n t degree of a c c u r a c y . l t i s e s s e n t i a l t h a t a l l o b s e r v e r s r e c o r d the 
times of t h e i r o b s e r v a t i o n s of SU UMa type dwarf novae to a t l e a s t t h r e e 
decimals of a J.D.. 

No. 98. Probably a supermaximum but maximum phase only observed. 

No. 99 The apparent v a r i a t i o n s on some n i g h t s appear to be i n c o r r e c t , because 
the somewhat b r i g h t e r e s t i m a t e s are a l l due to an observer whose s y s t e m a t i c 
d e v i a t i o n i s such t h a t h i s e s t i m a t e s always tend to be too b r i g h t . 

No. 101.The l i m i t e d number of o b s e r v a t i o n s on any one n i g h t i n d i c a t e p o s s i b l e 
superhumps but i t cannot be d e f i n i t e l y s t a t e d these were observed. 

No.103. The r i s e i s u n c e r t a i n owing to b r i g h t moonlight. The curve has been drawn to 
show p o s s i b l e superhumps c l o s e to maximum but these must be regarded w i t h 
c a u t i o n due to moonlight a f f e c t i n g the o b s e r v a t i o n s . Tu Men was badly p l a c e d 
during t h i s o u t b u r s t . 

4, MINIMA 

S i x t y p o s i t i v e o b s e r v a t i o n s were recorded a t , or near, minimum. These ranged from 
14 m7 to 16 m 0. These magnitudes can only be regarded as approximate, because, i n the 
absence of r e l i a b l e magnitudes f o r the f a i n t e r comparison s t a r s , they are dependent 
on v i s u a l e s t i m a t e s of the magnitudes of comparison s t a r s "w" and "x** on c h a r t 374 ( 3 ) . 
These were estimated to be 14.3 and 14 m 5 r e s p e c t i v e l y . The o b s e r v a t i o n s do appear to 
i n d i c a t e t h a t TU Men v a r i e s when near minimum wi t h amplitudes of about one magnitude. 

5. DISCUSSION 

The mean magnitude of the supermaxima observed i n 1982-84 was 12.0. The v a l u e found 
p r e v i o u s l y (2) was l l m 9 5 . T h e i r mean width was 8.3, s l i g h t l y s h o r t e r than the 9T8 
from e a r l i e r o b s e r v a t i o n s . 

The mean c y c l e from 13 supermaxima t h a t were considered to be d e f i n i t e l y c o n s e c u t i v e 
was given as 194?4 ( 2 ) . They ranged from 123 to 262 days. I t i s c l e a r t h a t i n 
1982-84 no supermaxima were missed. The i n t e r v a l s between those recorded i n the p a s t 
three years range from 164 to 517 days w i t h a mean of 343 days. 

Outburst No. 74 on 2,442,369 l a s t e d f o r 20 days and No. 90 on 2,444,557 f o r 24.5 days. 
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No long-enduring o u t b u r s t s were recorded i n the p a s t t h r e e y e a r s . The i n t e r v a l 
between o u t b u r s t s Nos. 74 and 90 i s 2,188 days. The i n t e r v a l s from these o u t b u r s t s 
t o the f i r s t supermaximum t h a t followed them were 462 and 517 days r e s p e c t i v e l y . The 
i n t e r v a l s from the preceding o u t b u r s t s t o Nos. 74 and 90 were 239 and 215 days. I t 
appears t h a t long l a s t i n g supermaxima are r a r e events and t h a t they are followed 
by a longer than normal i n t e r v a l before the next super o u t b u r s t . 

The 2,188 days between o u t b u r s t s 74 and 90 i s almost equal to 11 mean c y c l e s of 
194.4 between s u c c e s s i v e supermaxima. I checked back over the records t o see i f i t 
wa* p o s s i b l e t h a t a long enduring supermaximum could have occurred a t about the 
same i n t e r v a l p r i o r t o o u t b u r s t 74. T h i s took me to 2,440,179 which i s 96 days a f t e r 
the commencement of a thousand day i n t e r v a l during which no supermaxima o r normal 
maxima were observed. During t h a t time the only a c t i v i t y came i n the form of ten 
f a i n t peaks. There was a poorly observed o u t b u r s t on 2,440,083 which may have been 
a supermaximum but c e r t a i n l y not a long enduring one. P r i o r to t h i s a l l the super-
maxima appear t o come c l o s e to t h e i r normal mean c y c l e and have widths of 6 to 10 
days. Does t h i s mean t h a t TU Men undergoes some change a t i n t e r v a l s of around 2,100 
days? I do not know but i f t h i s i s the case i t may warrant c l o s e a t t e n t i o n t o 
TU Men around November-December 1986. Probably no importance can be given to what 
may p u r e l y be chance but a t l e a s t i t may be worth checking i n due time. 

The o r b i t a l p e r i o d o f TU Men i s 0?1176 (4) p l a c i n g i t i n the w e l l known gap between 
2 and 3 hours. I t i s p o s s i b l e t h a t the behavour of Tn 

Men has changed w i t h time but 
t h e r e appear t o be no e a r l y p h o t o e l e c t r i c r e s u l t s a g a i n s t which to check t h i s . 

CONCLUSIONS 

TU Men had no abnormally long super o u t b u r s t s d u r i n g 1982-84. I t appears t h a t these 
a r e r a r e events which occur a t very long i n t e r v a l s . I t i s p o s s i b l e t o o b t a i n the 
superhump p e r i o d from v i s u a l o b s e r v a t i o n s provided o b s e r v a t i o n s are a c c u r a t e l y 
timed and reported t o t h r e e , and p r e f e r a b l y four, decimals of a J.D. The amplitude 
of superhumps appear to be about 0.4 i n the e a r l y s tages of a super maximum, and 
decrease to o m 2 as the outburst p r o g r e s s e s . 

I t i s considered d e f i n i t e t h a t no super o u t b u r s t were missed during the t h r e e 
y e a r s 1982-84 and probably very few, i f any, normal o u t b u r s t s passed unobserved. 
The very s h o r t d u r a t i o n and f a i n t n e s s o f minor peaks makes i t probably t h a t a number 
of these were not observed. 
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A CHART AND SEQUENCE FOR HDE 293373,THE VARIABLE CENTRAL STAR OF NGC 2346. 

B.F. Marino(a) and M. M o r e l ( b ) . 

(a) Auckland Observatory of the Auckland Astronomical S o c i e t y . 
(b) 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 c h a r t w i t h a p h o t o e l e c t r i c a l l y determined sequence o f V magnitudes 
f o r the range 10.3 to 15.2 has been prepared f o r v i s u a l o b s e r v e r s of 
t h i s unique and i n t e r e s t i n g system. B-V v a l u e s are t a b u l a t e d f o r 
the same s t a r s f o r the r e d u c t i o n o f photographic o b s e r v a t i o n s . 

1. INTRODUCTION 

The c e n t r a l s t a r of the b i p o l a r p l a n e t a r y nebula NGC 2346 i s a s p e c t r o s c o p i c b i n a r y 
w i t h a p e r i o d of 15.991 days ( 1 ) . I n 1982 Kohoutek ( 2 ) , ( 3 ) , announced s u p r i s i n g l y 
l a r g e v a r i a t i o n s i n b r i g h t n e s s (from the normal 11th magnitude down to 13.43V) where 
none had been observed p r e v i o u s l y . These have continued with i n c r e a s i n g amplitude 
i n 1982-83, and have been a t t r i b u t e d to the sudden onset of a p r o g r e s s i v e 
o c c u l t a t i o n of the c e n t r a l s t a r by an u n u s u a l l y dense dust cloud ( 4 ) . 

F i e l d i d e n t i f i c a t i o n has been pub l i s h e d by Kohoutek (3) who gave p h o t o e l e c t r i c UBV 
magnitudes f o r f i v e nearby f i e l d s t a r s ( l a b e l l e d a, b, c , d i n Table 1 and 63 i n 
Table 2 below). 

I n t h i s note we reproduce c h a r t 792 from S e r i e s 17 of "Charts f o r Southern V a r i a b l e s " 
p u b l i s h e d by Astronomical Research L r d ( 5 ) . A l s o t a b u l a t e d are the V magnitudes 
and B-V c o l o u r s of s e v e r a l of the f a i n t e r s t a r s i n the f i e l d . 

2. PHOTOELECTRIC PHOTOMETRY. 

C l a r i a (4) u s i n g the Cerro T o l o l o Inter-American observatory's 1 metre t e l e s c o p e , has 
made f u r t h e r UBV o b s e r v a t i o n s of s t a r s a, b, c and d. These, together w i t h the 
v a l u e s p u b l i s h e d by Kohoutek are summarised i n Table 1. 

P h o t o e l e c t r i c V and B magnitudes f o r f i f t e e n o f the f a i n t e r comparison s t a r s have 
been s u p p l i e d by R.H. Mendez, of I n s t i t u t o de Astronomia y F i s i c a d e l E s p a c i o ( I A F E ) 
from photometry conducted by Roel G a t h i e r . These are l i s t e d i n Table 2. Column 7 
of Table 1 and column 4 of Table 2 give recommended v a l u e s to be used by v i s u a l 
o b s e r v ers and photographic o b s e r v e r s u s i n g a " p h o t o v i s u a l " system. For photographic 
observers u s i n g a blue (panchromatic) system the v a l u e s t a b u l a t e d i n columns 8 and 
5 can be used f o r r e d u c t i o n t o photographic "B" magnitudes. 

3. THE CHART 

The c h a r t has been prepared to the same format as previous s e r i e s c h a r t s and has a 
s c a l e of 10"=lmm. The magnitudes shown are the v i s u a l v a l u e s recommended above. 
Char t s 790 (60"=lmm) and 791 (20"«lmm)have a l s o been pub l i s h e d ( 5 ) . These s e r v e as 
f i n d e r c h a r t s f o r HDE 293373. 

4. VISUAL OBSERVATIONS 

Observations by v i s u a l o b s e r v e r s w i l l be u s e f u l , and should be c a r e f u l l y made usin g 
c h a r t 792. Such o b s e r v a t i o n s should be a c c u r a t e l y timed w i t h the J u l i a n Date given 
to t h r e e decimals o f a day. The o b s e r v a t i o n s should be reported to the V a r i a b l e S t a r 
S e c t i o n , R.A.S.N.Z., on the u s u a l monthly r e t u r n s . 

5. PHOTOELECTRIC OBSERVATIONS OF NGC 2346 

Observers w i s h i n g to observe the c e n t r a l s t a r of NGC 2346 p h o t o e l e c t r i c a l l y are 
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r e f e r e d to s e c t i o n 2, "New P h o t o e l e c t r i c Observations" o f r e f e r e n c e ( 4 ) , where 
problems of o b s e r v a t i o n r e l a t i n g to the nebula background a r e d e s c r i b e d . 

6. PHOTOGRAPHIC OBSERVATIONS OF NGC 2346. 

V i s u a l magnitude e s t i m a t e s from photographs o f the f i e l d have proved o f high accuracy 
and of c o n s i d e r a b l e v a l u e t o date ( 4 ) . The p h o t o v i s u a l system, i . e . i n c l u d i n g an 
orange f i l t e r to approximate v i s u a l magnitudes, shows high c o n s i s t e n c y w i t h V 
p h o t o e l e c t r i c magnitudes down t o approximately V - 14. Below t h i s l e v e l the 
est i m a t e s become i n c r e a s i n g l y too b r i g h t . For "blue" exposures the same e f f e c t i s 
apparent but a t a b r i g h t e r magnitude making these e s t i m a t e s of lower a c c u r a c y . A 
ph o t o v i s u a l system i s p r e f e r r e d where p o s s i b l e . The o v e r - b r i g h t n e s s e f f e c t i s 
considered to be due to the i n f l u e n c e o f the background n e b u l o s i t y which has an 
i n c r e a s i n g e f f e c t on the photographic image d e n s i t y (or s i z e ) as the b r i g h t n e s s o f 
the s t e l l a r component d e c r e a s e s . For f u r t h e r d i s c u s s i o n r e f e r to ( 4 ) . 
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T a b l e 1 . T h r e e c o l o u r m a g n i t u d e s f o r b r i g h t e r c o m p a r i s o n s t a r s . 

recommended 

s t a r o b s e r v e r V B-V U-B no, v i s u a l p h t g r 

a K o h o u t e k 1 0 . 2 4 +0. 14 +0. 17 4 

C l e r i c 1 0 . 2 6 0 . 1 5 0 . 2 0 15 
1 0 . 3 1 0 . 4 

b K o h o u t e k 1 1 . 0 ? + 0 . 3 6 + 0 . 1 3 6 

C l e r i a 1 1 . 0 4 0 . 3 6 0 . 1 2 4 
1 1 . 0 1 1 . 4 

c K o h o u t e k 1 2 . 0 1 + 0 . 1 1 + 0 . 1 2 2 
C l a r i s 1 2 . 0 ? 0 . 1 2 0 . 1 5 3 

1 2 . 0 1 2 . 1 : 

d K o h o u t e k 1?.8C) + 0 . 2 5 + 0 . 2 1 7 

C l a r i a 1 2 . 8 3 0 . 2 5 0 . 2 3 3 
I P . 3 13 . 1 

T a b l e 2 . Two c o l o u r m a g n i t u d e s f o r f a i n t e r s t a r s ^rom Mendez and 
G a t h i e r . 

recommended 

s t a r V B-V v i s u a l p h o t o g r a p h i c 

44 1 3 . 1 6 + 0 . 5 6 1 3 . 2 1 3 . 7 

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

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

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

4 9 1 3 , 4 4 0 . 5 2 1 3 . 4 1 4 , 0 

71 1 3 . 7 4 0 . 2 6 1 3 . 7 1 4 . 0 

60 1 3 . 7 9 0 . 1 8 1 3 . 8 1 4 . 0 

4 5 1 3 . 8 3 0 . 2 4 1 3 . 8 14. 1 

8 7 1 3 . 3 7 0 . 1 9 1 3 . 9 14. 1 

74 1 3 . 9 1 0 . 1 9 1 3 . 9 14. 1 

90 1 4 . 3 6 0 . 2 5 14 .4 1 4 . 5 

6 6 1 4 . 5 8 0 . 2 2 1 4 . 6 1 4 . 3 
57 1 4 . 6 5 0 . 6 5 1 4 , 7 1 5 . 3 

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

56 1 5 . 1 8 0 . 2 7 1 5 . 2 1 5 , 5 
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7 9 2 
070400 HDE 293373 = AGK -0° 965*Central s t a r i n NGC 2346 

(1950): 0 7 h 0 6 m 49?641 -00° 4 3 ' 30V57 
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EB & I r r . 11.29 - 15.5V 157991. A5. 
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CN ORIONIS 

Frank M. Bateson & A.W. Dodson 
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 from the V a r i a b l e S t a r S e c t i o n s of the 
B.A.A. and R.A.S.N.Z. have been combined to reproduce the 
l i g h t curve of CN O r i . T h i s c o v e r s the i n t e r v a l 1979 Jan.19 
t o 1983 Dec. 31. A t a b l e of observed o u t b u r s t s i s g i v e n . The 
parameters f o r t h r e e types of maxima a r e t a b u l a t e d . An 
expanded l i g h t curve i s a l s o p u b l i s h e d . T h i s was used to i n v e s t i g a t e 
s m a l l amplitude v a r i a t i o n s during o u t b u r s t . I t i s shown t h a t 
the p r e l i m i n a r y p e r i o d determine**is c o n s i t e n t w i t h r o t a t i o n . 

1. INTRODUCTION 

CN O r i i s a dwarf nova of the Z Cam sub c l a s s . I t i s p o s s i b l y r e l a t e d to the 
DQ Her s t a r s . Observations by members of the V a r i a b l e S t a r S e c t i o n , R.A.S.N.Z., 
from 1950 October 7 to 1979 January 16 were d i s c u s s e d by B a t e s o n ( 1 ) . 

2. OBSERVATIONS 

The main observing season f o r CN O r i i s September through A p r i l . T h i s s t a r i s i n the 
e q u a t o r i a l zone and i s more adequately monitored when o b s e r v a t i o n s from observers i n 
both hemispheres a r e combined. The V a r i a b l e S t a r S e c t i o n s of the B r i t i s h A s t r o ­
nomical A s s o c i a t i o n and the Royal Astronomical S o c i e t y of New Zealand have a 
programme t h a t enables t h e i r o b s e r v a t i o n s of v a r i a b l e s i n the e q u a t o r i a l zone 
to be combined. 

T h i s paper p r e s e n t s the combined ob s e r v a t i o n s of CN O r i f o r the i n t e r v a l J.D. 
2,443,893 to 2,445,700 (1979 J a n . 19 t o 1983 Dec. 3 1 ) . A t o t a l of 2,579 v i s u a l 
o b s e r v a t i o n s were made, of which 1,848 came from the R.A.S.N.Z. and 731 from the 
B.A.A. The observers are l i s t e d i n Table 1 , i n which B.A.A. members a r e marked 
wi t h the s i g n "+" and R.A.S.N.Z. members wi t h "*". 

TABLE 1 . 

OBSERVERS OF CN ORIONIS. 

*J0NES, A.F. 519 •WILLIAMS, P. 39 
*HULL, O.R. 283 *SUMNER, B. 38 
+STOTT, D. 255 *CRAGG, T.A. 36 
*MARINO, B.F. 212 +PICKARD, R.D. 34 
*0VERBEEK, M.D. 179 *STEPHANOPOULOS, G. 33 
*TAYLOR, N.W. 137 +KAY, S . J . 33 
+GAINSFORD, M.J. 102 +BUEN0, A.T.A. 29 
*HOVELL, S. 97 •TREGASKIS, B. 28 
+PATERSON, R.A.H. 84 +COADY, G.A.V. 26 
•ORCHISTON, W. 56 *GOLTZ, W. 23 
*VENIMORE, C.W. 55 +SHANKLIN, J.D. 23 
•ROWE, G. 48 
+18 observers w i t h l e s s than 20 o b s e r v a t i o n s each 145 
*13 observers w i t h l e s s than 20 o b s e r v a t i o n s each 65TOTAL 2,579 

The o b s e r v a t i o n s from both o r g a n i s a t i o n s are e x t r a o r d i n a r i l y complementary, i n 
good agreement and provide b e t t e r coverage than a s i n g l e group could supply. 
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3. OUTBURSTS 

The d e t a i l s of observed o u t b u r s t s a r e l i s t e d i n Table 6, which i s a c o n t i n u a t i o n 
o f a t a b l e i n the p r e v i o u s paper ( 1 ) . Outbursts have been d i v i d e d i n t o the 
fo l l o w i n g three types: 

WIDE (W). Width a t 13*0 longer than 6 d l . 
ANOMALOUS (A) The r i s e from 13 m 0 to maximum b r i g h t n e s s exceeds 4 days. 
NARROW (N) Width a t 13 m 0 i s 6.0, or l e s s . 

The t a b l e of ou t b u r s t s i n the previous paper i n c l u d e d a number of f a i n t peaks of 
sh o r t d u r a t i o n . The p r e s e n t paper i n c l u d e s none o f t h i s type of outburst, which 
appear to be due s o l e l y to ou t b u r s t s only p a r t i a l l y observed. 

The main f e a t u r e s f o r each type of maximum are summarised i n T a b l e s 2, 3 and 4 
below. These t a b l e s are based s o l e l y on those o u t b u r s t s f o r which the d e t a i l s 
i n Table 6 are d e f i n i t e . 

TABLE 2 

CN ORIONIS MAGNITUDES AT MAXIMA. 

TYPE MEAN MAXIMUM S.D. EXTREMES No. 
MAGNITUDE 

W 12.09 +0?16 l l T 7 - 12 m 5 35 
A 11.98 +0.10 11.7 - 12.2 13 
N 12.35 +0.17 12.0 - 12.6 10 

TABLE 3. 

CN ORIONIS WIDTHS OF MAXIMA AT 13 m 0 . 

TYPE MEAN WIDTH S.D. EXTREMES No 

W 8?5 +0*84 7 d - 1 2 d 35 
A 9.9 +1.3 7.5 - 11.5 13 
N 4.6 +1.3 3 - 6 10 

TABLE 4. 

CN ORIONIS RISE & DECLINE TIMES 13^0 TO S FROM MAXIMA 

TYPE MEAN RISE 

W 
A 
N 

3 d6 
5.5 
1.9 

S.D. 

+0 d46 
+0.5 
+0.31 

EXTREMES 

3 
4.5 
1 n 

MEAN 
DECLINE 

4 d 9 
4.4 
2.7 

S.D. EXTREMES 

+0 d67 3 d 

+0.8 3 
+0.90 1 

- 6 
- 6 
- 4 

No, 

35 
13 
10 

The o b s e r v a t i o n s are p l o t t e d i n F i g u r e s l a to l h . I t should be noted t h a t the curve 
shown i s o f t e n d i s p l a c e d to the r i g h t or l e f t f o r c l a r i t y from i t s t r u e mean 
p o s i t i o n . T h i s was n e c e s s a r y because of the l a r g e number of obs e r v a t i o n s shown. 
However, one of us (FMB) has compiled T a b l e s 2,3, 4 and 6, uwing the a c t u a l 
o b s e r v a t i o n s and the t r u e l i g h t curve superimposed on the p l o t t e d p o i n t s . 



TABLE 5. 

24 
22 
22 \m 
21 530 
20 529 
19 525 
18 522 
17 521 
16 518 
15 514 
14 510 524 
12 504 515 
12 502 513 
11 i 

i 498 511 
10 1 491 508 
9 519 481 494 
8 506 479 490 
7 527 499 478 484 
6 509 486 476 482 
5 492 480 475 477 
4 487 465 466 463 521 505 
2 500 470 464 460 462 461 517 501 
2 485 468 448 456 457 458 502 496 
1 516 520 482 467 445 447 446 451 442 454 474 

4 5 6 7 8 9 10 11 12 13 14 
Probable widths of outbursts i n days 
measured a t magnitude 13.0 v. 

Outbursts with no determined widths due to i n s u f f i c i e n t observations: 

442, 444, 449, 450, 452, 453, 455. 459, 469, 471, 472, 473, 488*, 489, 
492, 495, 497, 507, 512*, 523, 526, 528. 

* Probable outburst that went unobserved. 

Each rectangle forming the histogram contains the assigned outburst 
number. 

Independently (AWD) has shown the widths of maxima i n Table 5, above, u s i n g h i s p l o t t e d 
l i g h t curves as shown i n F i g u r e s l a t o l h . T h i s t a b l e tends to s l i g h t l y i n c r e a s e 
fc-he widths i n comparison w i t h those given i n T a b l e s 3 and 6. 

There are 59 maxima which are c e r t a i n l y s u c c e s s i v e and f o r which the i n t e r v a l s 
between them are d e f i n i t e . These g i v e a mean c y c l e of 17.78 w i t h the i n d i v i d u a l 
i n t e r v a l s ranging from 11 to 24 days. The average d e v i a t i o n from t h i s mean c y c l e 
i s + 1792. 
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4. SMALL AMPLITUDE VARIATIONS 

An i n s p e c t i o n of F i g u r e s l a - l h suggests t h a t t h e r e i s a f a i r amount of s c a t t e r 
i n the o b s e r v a t i o n s . T h i s appearance i s due to the d i f f i c u l t y of p l o t t i n g a l a r g e 
number o f p o i n t s on a s m a l l s c a l e . A number of the b e s t observed maxima have 
been p l o t t e d on an enlarged s c a l e i n F i g u r e s 2a to 2 i . Two curves are shown i n each 
of these f i g u r e s one through the p o i n t s of maxima and the other through the minima 
p o i n t s . 

These curves show t h a t d u r i n g o u t b u r s t s the o b s e r v a t i o n s f a l l almost e n t i r e l y w i t h i n 
a spread i n amplitude t h a t averages 0 m 7 but ranges from 0?4 t o l m 0 . The s m a l l e r 
amplitudes tend to occur during the f i r s t s t a ges o f the r i s e to maximum and the 
l a r g e r amplitudes tend t o be c l o s e to the maximum phase. I t has not always been 
p o s s i b l e i n F i g u r e s 2a - 2 i to show c l e a r l y the s m a l l d i f f e r e n c e s i n the times of 
o b s e r v a t i o n s on the same date. 

We checked whether any apparent s c a t t e r i n the o b s e r v a t i o n s was due t o a c t u a l e r r o r s 
or t o r o t a t i o n by u s i n g the a c t u a l o b s e r v a t i o n s i n c o n j u n c t i o n w i t h the l i g h t 
c u r v e s . For t h i s purpose a l l o b s e r v a t i o n s f o r which an observer expressed doubts, 
or which were c l a s s e d as 2 o r 3 due t o the presence of clouds , moonlight or some 
other hindrance to o b s e r v a t i o n s were d i s r e g a r d e d . A l l the remaining o b s e r v a t i o n s 
of maxima of these s m a l l amplitude v a r i a t i o n s were then t a b u l a t e d and checked to make 
c e r t a i n t h a t the o b s e r v a t i o n s on e i t h e r s i d e of them showed a r i s i n g or f a d i n g 
trend t h a t was c o n s i s t e n t w i t h the p o i n t s of maxima. 

T h i s procedure gave us 103 w e l l e s t a b l i s h e d p o i n t s of maxima from which the p e r i o d 
below was found. 

HJD Maximum 2,444,336.3576 + 0 d16297 

We must s t r e s s t h a t t h i s r e s u l t must be regarded as a p r e l i m i n a r y one and a more 
d e t a i l e d t a b u l a t i o n of a l l phases has y e t t o be completed. T h i s w i l l form the 
s u b j e c t f o r a l a t e r paper. However, t h i s r e s u l t does confirm the high degree of 
accuracy a t t a i n e d by the observers i n e n a b l i n g a r o t a t i o n p e r i o d to be determined 
from t h e i r e s t i m a t e s . 

5. STANDSTILLS 

Z Cam v a r i a b l e s are g e n e r a l l y c o n s i d e r e d to e x h i b i t i n t e r v a l s of constant b r i g h t n e s s 
a t a phase intermediate between maximum and minimum. These are s t a n d s t i l l s . They 
l a s t sometimes f o r s e v e r a l c y c l e s . There i s no evidence i n the o b s e r v a t i o n s i n t h i s 
paper f o r any d e f i n i t e s t a n d s t i l l of CN O r i . I t appears to have v a r i e d continuously 
w i t h the p o s s i b l e exceptions of poorly observed o u t b u r s t s (e.g. Nos. 447-453; 489-
492). Even the l i m i t e d o b s e r v a t i o n s a t these o u t b u r s t s suggest t h a t CN O r i had no 
s t a n d s t i l l . . 

6. MINIMUM 

A few minima occurred i n the rang 14 m 5 to 15 m 3 when CN O r i d i d not fade completely 
but rose again immediately. Apart from these few o c c a s i o n s the s t a r f e l l below 
the t h r e s h o l d of the instruments used. I t can be concluded t h a t normal minima 
a r e f a i n t e r than IS1?© and t h e r e f o r e t h e r e i s no information on i t s behaviour a t 
minimum. 

7. DISCUSSION 

There i s l i t t l e d i f f e r e n c e between wide and anomalous maxima. The l a t t e r have a 
slower r i s e time and a s l i g h t l y q u i c k e r d e c l i n e and are wider a t phase 1370. We 
conclude t h a t the d i v i s i o n between these two types of maxima - i " 5 unnecessary. 
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Normal maxima are of comparatively s h o r t d u r a t i o n and s l i g h t l y f a i n t e r on the average 
than wide maxima. 

The occurrence of the d i f f e r e n t types of maxima appears to be random. There appears 
to be no r e l a t i o n s h i p between the type of maximum and the one t h a t immediately p r e ­
ceded or followed. 

CN O r i , during the i n t e r v a l d i s c u s s e d i n t h i s paper, had no s t a n d s t i l l s . There was 
no f i r m evidence of s t a n d s t i l l s i n the o b s e r v a t i o n s p r e v i o u s l y reviewed ( 1 ) . The 
absence of s t a n d s t i l l s c o n t r a s t s w i t h the behaviour of the type s t a r Z Cam(2,3,4). 

8. CONCLUSIONS 

I t i s obvious from t h i s paper t h a t more complete monitoring of CN O r i has been 
p o s s i b l e by combining the o b s e r v a t i o n s made by the V a r i a b l e S t a r S e c t i o n s of the 
B r i t i s h Astronomical A s s o c i a t i o n and the R.A.S.N.Z. T h i s suggests t h a t i t i s d e s i r a b l e 
to t r e a t a l l s t a r s i n the e q u a t o r i a l zone i n the same way. 

CN O r i has v a r i e d c o n t i n u o u s ly w i t h a mean c y c l e of 17 d 78. We conclude t h a t t h e r e 
are only two types of maxima, wide and normal. The i n c l u s i o n of anomalous maxima as 
a separate type i s shown to be unnecessary because CN O r i does not behave l i k e s t a r s 
of the SU UMa and U Gem c l a s s e s i n having r a p i d r i s e s of 24 hours, or l e s s . Thus 
for CN O r i the d e f i n i t i o n of what should be regarded as an abnormally slow r i s e i s 
not c l e a r . The d i f f e r e n c e s between wide and normal maxima i s simply t h a t the former 
are of longer d u r a t i o n and a t t a i n a maximum b r i g h t n e s s about 0 m 4 b r i g h t e r . 

We conclude t h a t CN O r i i s not a t y p i c a l Z Cam type v a r i a b l e inasmuch as i t does 
not have s t a n d s t i l l s a t an intermediate magnitude which i s g e n e r a l l y considered 
to be a c h a r a c t e r i s t i c of Z Cam s t a r s . 

We have shown t h a t a p r e l i m i n a r y i n v e s t i g a t i o n of the s m a l l amplitude v a r i a t i o n s 
of CN O r i g i v e s a r o t a t i o n p e r i o d o f : -

HJD Maximum 2,444,336.3576 +_ 0 d16297. 

T h i s has been d e r i v e d from 103 maxima but i s s u b j e c t t o a more d e t a i l e d d i s c u s s i o n 
i n a l a t e r paper. The amplitude of these v a r i a t i o n s ranges from 0 m 4 t o l m 0 w i t h 
the l a r g e s t amplitudes o c c u r r i n g a t maximum phase. T h i s r e s u l t shows t h a t v i s u a l 
observations of a high standard are capable of y i e l d i n g a r o t a t i o n p e r i o d , provided 
a l l o b s e r v a t i o n s a r e a c c u r a t e l y timed and given to t h r e e decimals of a J.D. 
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TABLE 6 

OBSERVED OUTBURSTS OF CN ORIONIS 

No. TYPE MAXIMUM INT CN = 13 m o WIDTH No. 
MAX d 
m 

R F. d 

443 A 43,898 
V 

11.8 16 892.5 904 11.5 32 
444 ? 915? ? 17? a t * ... • • • 1 
445 W 934 12.0 19? 930 938.5 8.5 27 
446 w 950 11.9 16 946 955 9 15 
447 w 966 12.1 16 962? 970 8? 4 
448 w 985 12.4 19 982 990 8 4 
449 ? 44,000? 12.3715? 995 • * • ... 3 
450 ? 012? 12.0 12? ... * • * ... 3 
451 w 075? 12.37(63?) 072 080 8 6 
452 ? 095? 12.0720? 091 * • * • • • 1 

453 ? 110? ? 15? ... • 4 • 1 
454 A 128? 12.0718? 121 134 13 5 
455 A? 148? 12.0720? 142 ... ... 4 
456 A 165 12.2 17? 160 168 8 10 
457 W 180 12.4 15 176 186 10 11 
458 A 198 12.0 18 192 203 11 22 
459 W 215 12.1 17 ... 221 • * * 16 
460 w 232 11.9 17 228 237 9 41 
461 A 250 11.9 18 244 255 11 47 
462 W 265 12.0 15 261 270 9 16 

463 A 282 12.0 17 277 288 11 33 
464 W 301 12.0 19 297.5 305 7.5 17 
465 w 318 12.3 17 314 323 9 21 
466 w 337 12.1 19 333 342 9 29 
467 N 356? 12.0719 354 360 6 2 
468 A 374 12.1 18? 369.5 377 7.5 6 
469 ? 431? 12.57(57) 429 ... ... 2 
470 W 441? 12.0?10? 439 446 7 6 
471 N 457 12.6 16? 456 459 3 5 
472 N? 472 12.3 15 475 2 

473 N 490 12.6 18 488 492 4 8 
474 W 505? 11.9715? 501 511? 10? 5 
475 A? 524 12.1 19 519 * * * 6 
476 W 541 12.2 17 537 544 7 12 
477 W 557 12.3 16 553 561 8 15 
478 A 574 12.0 17 569 578 9 21 
479 W 589 12.2 15 585 594 9 20 
480 w 609 12.0 20 605 614 9 44 
481 A 628 12.0 19 623 632 9 31 
482 W 644 12.1 16 640 648 8 41 

463 N 658 12.2 14 656 662 6 17 
484 A 673 11.9 15 667 678 11 23 
485 N 692 12.2 19 689 694 5 20 
486 W 708 12.0 16 705 713 8 13 
487 W 729 12.4 21 726 733 7 12 
488 NO OUTBURST SEEN 
489 W 750 12.3 21 747 755 8 5 
490 ? 799? 12.87(49?) ... 799.5 3 
491 A 818? 12.7 19? 813 822 9 5 
492 7 833? 12.9715? 830 ... 4 
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TABLE 6 (cont) 

No. TYPE MAXIMUM MAX INT CN - 13mQ WIDTH No. o f Obs. 
JD 24 m d R F d 

v 

493 W 44,854 12.5 21 850 858 8 10 
494 w 870 12.3 16 867? 876 9? 18 
495 A? 890? 12.4 20? 885 * * • ... 4 
496 W 901 12.2 11 897 907 10 10 
497 w 918 12.2 17 916 924? 8? 5 
498 w 939 11.9 21 936 943 7 36 
499 w 957 12.1 18 953 962 9 33 
500 N 974 12.2 17 972 977 5 29 
501 W 992 11.8 18 988 997 9 52 
502 w 45,014 12.0 22 010 018 8 42 

503 A 031 11.9 17 024 035 11 16 
504 W 050 12.4 19 046 054 8 13 
505 A 070 11.7 20 064 075 11 15 
506 W 087 12.0 17 084 091 7 26 
507 ? 170? 12.57(83?) ... * • • * * * 2 
508 w 202 12.2 (32) 198 208 10 10 
509 N 227 12.0 (25) 225 231 6 12 
510 A 246 12.0 19 241 251? 10? 6 
511 W 2S9 12.1 13 256 265 9 13 
512 NO OUTBURST SEEN 

513 W 292 11.9 (33) 289 298 9 26 
514 W 313 12.0 21 310 317 7 25 
515 w 334 11.9 21 330 339 9 37 
516 N 350 12.4 16 348.5 352 3.5 27 
517 W 367 11.7 17 364 376 12 55 
518 W 390 12.0 23 386 395 9 26 
519 w 409 12.0 19 406 413 7 27 
520 N 428 12.6 19 426 429 3 8 
521 N 442 12.3 14 440 446 6 16 
522 N? 458? 12.2716 462 • * a 7 

523 ( I n s u f f i c i e n t o b s e r v a t i o n s ) 
524 ? 540? 11.97(82?) 536 546? 10? 4 
525 N 556? 12.0716? 553 559 6 7 
526 ( I n s u f f i c i e n t o b s e r v a t i o n s — p o s s i b l y maximum around 575) 
527 N 592 12.4 (36) 590 595 5 13 
528 W? 611 12.0 19 ... 616 • * * 8 
529 A 635 12.1 24 630 639 9 7 
530 W 653 12.0 18 649 658 9 23 
531 W 670 12.0 17 667 675 8 44 
532 A 689 12.1 19 683.5 692 8.5 24 

533 (OUTBURST IN PROGRESS AT 31 December 1983) 

N.B. The number of o b s e r v a t i o n s given i n the l a s t column r e f e r s only to 
the t o t a l p o s i t i v e o b s e r v a t i o n s a t each o u t b u r s t . 
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WHY OBSERVE THAT STAR? 

Frank M. Bateson 

SUMMARY: T h i s paper i s an enlarged v e r s i o n of a b r i e f t a l k given a t the 
1984 Annual Conference of the R.A.S.N.Z. I t i s p u b l i s h e d i n 
t h i s i s s u e a t the request of members who d i d not a t t e n d t h a t 
meeting. The paper shows the value of, and reasons f o r v i s u a l 
obpervations of V a r i a b l e S t a r s . 

1. INTRODUCTION 

My purpose i n t h i s paper i s twofold. F i r s t l y , to s t r e s s the need f o r v i s u a l 
observations of V a r i a b l e S t a r s . Secondly, to show why such o b s e r v a t i o n s a r e u s e f u l 
and important by g i v i n g a few examples of c l a s s e s of v a r i a b l e s t a r s f o r which these 
observations are e s s e n t i a l . 

Nobody contends t h a t v i s u a l o b s e r v a t i o n s are as a c c u r a t e as those made p h o t o e l e c t r i ­
c a l l y . However, v i s u a l o b s e r v a t i o n s made by s k i l l e d o b s e r v e r s can be s u p r i s i n g l y 
a ccurate as many of the papers t h a t have appeared i n these P u b l i c a t i o n s show. That 
degree of s k i l l can be a c q u ired, with p r a c t i c e , by any member wi t h normal e y e s i g h t . 
I t i s e s s e n t i a l t h a t a l l o b s e r v a t i o n s be pooled a t one of the r e c o g n i s e d c e n t r e s 
such as our own V a r i a b l e S t a r S e c t i o n . T h i s enables o b s e r v a t i o n s from many o b s e r v e r s , 
widely separated g e o g r a p h i c a l l y , t o be used to provide a continuous r e c o r d of a s t a r ' s 
behaviour. T h i s i s not p o s s i b l e , or d e s i r a b l e , by p h o t o e l e c t r i c methods s i n c e the 
o b j e c t i v e of such methods i s to provide v e r y a c c u r a t e data on a p a r t i c u l a r s t a r a t 
v a r i o u s wavelengths during a more l i m i t e d space of time. 

There are many d i f f e r e n t types of v a r i a b l e s t a r s f o r which a continuous r e c o r d of 
t h e i r v a r i a t i o n s a r e r e q u i r e d over long i n t e r v a l s of time, measured i n decades. 
Continuous monitoring of such s t a r s i s only p o s s i b l e by v i s u a l o b s e r v a t i o n w i t h 
observers u s i n g the same c h a r t s and sequences. T h i s monitoring too enables prompt 
a l e r t advice to be given t o the astronomical community when a s t a r reaches a phase 
i n i t s l i g h t v a r i a t i o n s t h a t warrant more p r e c i s e o b s e r v a t i o n s e i t h e r w i t h l a r g e 
ground base t e l e s c o p e s or from space. The v i s u a l o b s e r v a t i o n s a l s o provide the b a s i c 
o p t i c a l l i g h t c urves t h a t are e s s e n t i a l f o r comparison w i t h o b s e r v a t i o n s made a t 
other wave l e n g t h s . 

Members of the V a r i a b l e S t a r S e c t i o n are widely spread between l a t i t u d e s S. 46° and 
N. 39°. I n longitude t h e i r s i t e s l i e between W. 57° to E. 176° and thence to E.20°. 
The only s u b s t a n t i a l gaps i n t h i s c h a i n of o bservers a r e those caused by the major 
oceans of the Southern Hemisphere. Even these gaps are p a r t l y f i l l e d by i s o l a t e d 
members on i s l a n d s . I t i s thus p o s s i b l e to provide almost 24 hour coverage of 
many s t a r s . 

The foregoing remarks i n d i c a t e why v i s u a l o b s e r v a t i o n s of v a r i a b l e s t a r s are needed 
and important. The f o l l o w i n g s e c t i o n s w i l l demonstrate why such o b s e r v a t i o n s a r e 
u s e f u l and important f o r v a r i o u s types of v a r i a b l e s t a r s . 

2. R CrB VARIABLES 

These are high l u m i n o s i t y s t a r s , s p e c t r a l types F-K and R. They are hydrogen d e f i c i e n t , 
carbon r i c h w i t h a number having an i n f r a - r e d e x c e s s . 

T h e i r main o p t i c a l f e a t u r e s a r e : -
(a) Sudden, u n p r e d i c t a b l e fades of up to nine magnitudes a t i r r e g u l a r i n t e r v a l s . 
(b) Semi-periodic p u l s a t i o n s around 0^5, or l e s s . 
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Obviously, i t would be a waste of time and money f o r anyone to observe any of these 
s t a r s p h o t o e l e c t r i c a l l y n i g h t a f t e r n i g h t i n the hope t h a t the s t a r t of a major 
d e c l i n e would be seen. Some p r o f e s s i o n a l s a r e i n t e r e s t e d i n observing the s t a r t 
of such fades and the subsequent d e c l i n e . T h e i r o b s e r v a t i o n s provide a b e t t e r 
understanding of how the e j e c t e d gas cloud c o o l s and condenses i n t o s m a l l graphite 
p a r t i c l e s and t h e i r subsequent d i s s i p a t i o n . Continuous v i s u a l monitoring enables 
prompt d e t e c t i o n of the fades t o be observed and a l e r t n o t i c e s given. 

Decades of v i s u a l o b s e r v a t i o n s of R CrB v a r i a b l e s a r e used t o t e s t the theory t h a t 
the semi-periodic p u l s a t i o n s should decrease or i n c r e a s e w i t h time acording to 
whether the s t a r concerned i s c o n t r a c t i n g o r expanding. The r a t e of change enables 
t e s t s t o be made of e v o l u t i o n a r y models. Our r e s u l t s f o r S Aps and UW Cen, f o r 
example have been so used. 

Not a l l R CrB s t a r s behave i n the same manner. There are notable d i f f e r e n c e s as 
between some s t a r s and o t h e r s . I n the Southern Hemisphere th e r e are a number of 
these s t a r s which are l i t t l e known. We seek to remedy t h i s p o s i t i o n . 

3. MIRA VARIABLES 

These are g i a n t s of l a t e s p e c t r a l type with w e l l expressed p e r i o d s of from 90 t o 
1,000 days. O p t i c a l amplitudes are s i x magnitudes, or more. 

Miras r e q u i r e c o n s i s t e n t o b s e r v a t i o n s over long p e r i o d s of time to provide rec ords 
of t h e i r v a r i a t i o n s and the d i f f e r e n c e s t h a t e x i s t from one s t a r to another. Once 
a Mira has been observed f o r many y e a r s i t i s p o s s i b l e to p r e d i c t i t s d a t e s of 
maxima and minima w i t h reasonable accuracy. Such p r e d i c t i o n s are r e q u i r e d by those 
who wish to observe a p a r t i c u l a r s t a r a t a c e r t a i n phase. 

The amplitude of any p a r t i c u l a r Mira can vary w i d e l y from one c y c l e to the next. 
These s t a r s do not behave a l l i n the same way. Some have d e c r e a s i n g p e r i o d s (e.g. 
R Hya); some have marked secondary or t e r t i a r y p e r i o d s (e.g. R Hor); o t h e r s have 
double maxima and minima i n the same c y c l e (e.g. R Cen). 

A l l the I n t e r n a t i o n a l and N a t i o n a l 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 pool t h e i r o b s e r v a t i o n s 
of Miras a t the one c e n t r e to enable the b e s t p r e d i c t i o n s of t h e i r f u t u r e maxima and 
minima to be made. The r e s u l t i s t h a t p r o f e s s i o n a l s can o b t a i n from one source the 
information t h a t i s e s s e n t i a l to them f o r p l a n n i n g t h e i r o b s e r v a t i o n s . 

Secondary and t e r t i a r y p e r i o d s are important i n t h e o r i e s of the mode of p u l s a t i o n . 
Changes of p e r i o d are important i n e v o l u t i o n a r y models. A l l the b a s i c data depends 
on v i s u a l o b s e r v a t i o n s which cannot be d u p l i c a t e d from any other method. There 
are many Miras i n the southern sky of which comparatively l i t t l e i s known. Some 
of these s t a r s a r e unusual ( e.g. BH Cru) . The V.S.S., R.A.S.N.Z. commenced many 
y e a r s ago o b s e r v a t i o n s of these l i t t l e known Miras. S u f f i c i e n t data has now been 
secured on them w i t h the r e s u l t t h a t a s e r i e s of papers which i n c l u d e t h e i r l i g h t 
curves are now commencing t o be p u b l i s h e d . 

4. X-RAY OBJECTS 

I t i s s u p r i s i n g t h a t i n t h i s age o f x-ray d e t e c t o r s on s a t e l l i t e s t h a t v i s u a l 
o b s e r v a t i o n of x-ray o b j e c t s can be u s e f u l . However, such i s the c a s e . One 
example i s AO 538-66 i n the Large Magellanic Cloud. T h i s i s a t r a n s i e n t source 
t h a t t u r n s on and o f f . I t has a r e g u l a r p e r i o d of 16.6 days when i t i s turned on. 
The peaks a r e then s h o r t and have a d e c r e a s i n g amplitude. N a t u r a l l y , i t i s e n t i r e l y 
unproductive f o r a l a r g e instrument t o be used to monitor t h i s o b j e c t so the 
v i s u a l observer can provide an a l e r t system t h a t n o t i f i e s the p r o f e s s i o n a l s when 
t h i s source t u r n s on. That i s why our members are asked to observe i t f r e q u e n t l y . 

V i s u a l o b s e r v e r s a r e a l s o encouraged to monitor sources such as V818 Sco (Sco X - l ) 
over long i n t e r v a l s of time. These sources have r e g u l a r p e r i o d s and i t may w e l l 
be t h a t such p e r i o d s w i l l change w i t h time. I t i s p o s s i b l e to d e t e c t such changes 
from v i s u a l o b s e r v a t i o n s . 
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5. UNIQUE VARIABLES 

There are a few s t a r s t h a t are simply c l a s s i f i e d as unique because t h e i r v a r i o u s 
p r o p e r t i e s and o p t i c a l behaviour are such t h a t they do not n e a t l y f i t i n t o any one 
c l a s s of v a r i a b l e s t a r s . One example i s V348 Sgr, f o r which a l i g h t curve was 
published i n Publ. 10, V.S.S., R.A.S.N.Z. V348 Sgr, i n some r e s p e c t s resembles 
R CrB s t a r s , but i t has other f e a t u r e s t h a t s e t i t a p a r t from them. 

T h i s s t a r i s c u r r e n t l y being s t u d i e d from space i n an endeavour to l e a r n more 
about i t . I t i s n e c e s s a r y t o a s s i s t those o b s e r v a t i o n s by p r o v i d i n g an a l e r t 
s e r v i c e t h a t g i v e s prompt advice when the s t a r i s i n c r e a s i n g or d e c r e a s i n g . I n 
a d d i t i o n a continuous v i s u a l l i g h t curve i s r e q u i r e d t o compare the o p t i c a l s t a t e 
with o b s e r v a t i o n s a t other wave l e n g t h s . 

6. NOVAE 

The v i s u a l observer, should he or she so d e s i r e , s e a r c h f o r novae or merely 
observe these o b j e c t s a f t e r d i s c o v e r y . Over many y e a r s s c o r e s of amateurs have 
w r i t t e n to me seeking advice on s e a r c h i n g f o r novae. Few, i f any, have p e r s i s t e d i n 
t h e i r s e a r c hes be they photographic or v i s u a l . V i s u a l o b s e r v e r s because they know 
the s t a r s so w e l l have been s u c c e s f u l i n being the f i r s t t o see b r i g h t novae. A 
t y p i c a l example was the indepent d i s c o v e r y of Nova Aql 1918 by A.G. C r u s t and G.V. 
Hudson , both from New Zealand. I t happens i n f r e q u e n t l y but t h e r e i s always the 
p o s s i b i l i t y t h a t a b r i g h t nova may appear and t h a t i t w i l l be d i s c o v e r e d f i r s t by 
an amateur as he g l a n c e s around the sky before commencing h i s n i g h t ' s observing. 

Searching f o r novae must be done on a s y s t e m a t i c b a s i s and c a l l s f o r g r e a t p a t i e n c e 
and c a r e . I t i s b e s t c a r r i e d out w i t h b i n o c u l a r s over a l i m i t e d r e g i o n of the 
Milky Way. The observer must get t o know a l l the s t a r s i n the s m a l l a r e a he 
s e l e c t s down t o around magnitude 9 or 10. He c a r e f u l l y t i c k s o f f each s t a r on 
each n i g h t of h i s observing and u l t i m a t e l y i s bound t o f i n d a nova below naked 
eye v i s i b i l i t y . That d i s c o v e r y can come a f t e r a few hours of s e a r c h i n g or i t 
may r e q u i r e many hundreds of hours of p a i n s t a k i n g work. 

Photographic searches a r e perhaps e a s i e r inasmuch as an exposure can be taken a t 
r e g u l a r i n t e r v a l s without undue t r o u b l e . The d i f f i c u l t y comes i n having the time 
and equipment by which to compare the f i l m w i t h a standard one on which a l l the 
known v a r i a b l e s are marked s i n c e these can appear and give the f a l s e impression 
of a nova i f one has not prepared p r o p e r l y . Few photographic o b s e r v e r s have 
p e r s i s t e d a t t h i s work. 

Once a nova has been d i s c o v e r e d i t i s g e n e r a l l y v e r y w e l l observed both by amateurs 
wi t h p h o t o e l e c t r i c photometers and by p r o f e s s i o n a l s f o r a l i m i t e d time. Then they 
tend t o f o r g e t the nova i n favour of some other o b j e c t . I t i s the amateur v i s u a l 
observer who by p e r s i s t e n t l y observing a nova u n t i l i t f a l l s below the t h r e s h o l d of 
h i s instrument t h a t produces the complete l i g h t c urves t h a t are so v a l u a b l e . 
Such curves are e s s e n t i a l now t h a t so many obs e r v a t i o n s are made i n the i n f r a - r e d , 
or other wavelengths. That has been the case w i t h Nova Mus 1983 f o r which P a t r i c i a 
Whitelock has used our v i s u a l o b s e r v a t i o n s f o r comparison w i t h her i n f r a - r e d l i g h t 
curve. 

P r o f e s s i o n a l s o f t e n become i n t e r e s t e d i n o l d novae e s p e c i a l l y when t h e i r s m a l l 
amplitude v a r i a t i o n s r e v e a l the o r b i t a l p e r i o d . Often they then wish t o know how 
the nova has behaved over the p a s t few decades. Again they have t o t u r n t o the l i g h t 
curves of the v i s u a l o bserver. Two examples are RR P i c (Nova P i c 1925) and CP Pup 
(Nova Pup 1942) f o r both of which our o b s e r v a t i o n s have provided continuous l i g h t 
curves from d i s c o v e r y t o date. 

7. CATACLYSMIC VARIABLES ( C . V . ' s ) . 

C.V.'s i n c l u d e a v e r y wide v a r i e t y of o b j e c t s t h a t i n c l u d e novae, r e c u r r e n t 
novae, dwarf novae; n o v a - l i k e s t a r s ; S Dor type v a r i a b l e s ; many x-ray o b j e c t s and 
other types. 
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I t i s only the p a t i e n c e of the v i s u a l observer t h a t l e a d s to the d i s c o v e r y of the 
o u t b u r s t s of r e c u r r e n t novae. Recording t h e i r magnitudes n i g h t a f t e r n i g h t f o r 
decades i s d i s c o u r a g i n g but e s s e n t i a l . I t can be done i n no other way. Success 
u l t i m a t e l y comes and prompt n o t i f i c a t i o n of such o u t b u r s t s can l e a d t o v e r y 
important p r o f e s s i o n a l o b s e r v a t i o n s . That was the case w i t h A l b e r t Jones"s 
d e t e c t i o n o f the outburst of V1017 Sgr. 

Members of the V.S.S. w i l l h a r d l y need my reminder of the importance of v i s u a l 
o b s e r v a t i o n s of dwarf novae s i n c e t h i s has been s t r e s s e d i n so many s p e c i a l and 
monthly c i r c u l a r s over the y e a r s . I t appears as i f a change i n the t h r u s t of 
p r o f e s s i o n a l observing has come as a r e s u l t of what has been done over r e c e n t y e a r s . 
More d e t a i l e d knowledge has been ac q u i r e d by o b s e r v a t i o n s a t many d i f f e r e n t wave 
lengt h s so t h a t t h e r e has been b u i l t up a b e t t e r understanding of how an outburst 
p r o g r e s s e s through the v a r i o u s p a r t s o f these c l o s e b i n a r i e s . T h i s has not 
s e t t l e d a l l the arguments as t o the cause of the o u t b u r s t s but a t l e a s t has p l a c e d 
more emphasis on o b s e r v a t i o n s i n the x-ray and U.V. bands and l e s s on the U,B,V 
r e s u l t s f o r a t l e s s the b e t t e r known members of dwarf novae. T h i s change of 
d i r e c t i o n has, however, meant no change f o r the v i s u a l observer who must s t i l l 
p rovide the b a s i c monitoring t o produce the continuous o p t i c a l l i g h t curve and 
a t the same time provide the a l e r t n o t i c e s when s e l e c t e d s t a r s are a t o u t b u r s t . 
The v a l u e of these v i s u a l o b s e r v a t i o n s can be seen from the frequent use t h a t i s 
made of the r e s u l t s , a number o f which are b r i e f l y mentioned i n a subsequent note 
i n t h i s i s s u e . 

There i s a l s o the need to i n v e s t i g a t e more c l o s e l y some of the l e s s e r known members 
of t h i s type of C.V.'s. There i s l i t t l e doubt t h a t dwarf novae i n c l u d e s t a r s 
t h a t d i f f e r w i d e l y i n both t h e i r g e n e r a l o p t i c a l behaviour; the frequency of 
t h e i r o u t b u r s t s and i n the manner i n which these occur. A t y p i c a l example of a 
s t a r t h a t r e q u i r e s a g r e a t d e a l more a t t e n t i o n i s PS74 PsA, a member of the SU UMa 
s u b - c l a s s . Observations must be continued o f those dwarf novae t h a t have been 
w e l l observed over the p a s t 2 or 3 decades. Changes are c e r t a i n to occur i n 
some of these systems i n time. I t i s the v i s u a l observer who i s l i k e l y to d e t e c t 
such changes f i r s t . 

Nova-like s t a r s resemble dwarf novae inasmuch as they have o u t b u r s t s , a l b e i t on 
a s m a l l e r s c a l e than dwarf novae. Observing them can be f r u s t r a t i n g s i n c e they 
change l i t t l e over long i n t e r v a l s and then suddenly become a c t i v e . V i s u a l monitoring 
i s n e c e s s a r y to d e t e c t these a c t i v e i n t e r v a l s . The same comments can be a p p l i e d to 
the S Dor type v a r i a b l e s , which show c o n s i d e r a b l e i r r e g u l a r v a r i a t i o n s a t times. 
The changes i n AG Car over the p a s t t h r e e y e a r s i s an example. S Dor v a r i a b l e s are 
h i g h l y luminous. One day, maybe to-morrow or maybe i n a thousand or so y e a r s one 
of them w i l l erupt i n a supernova e x p l o s i o n . 

8. CONCLUSION 

I have not mentioned many types o f v a r i a b l e s f o r which v i s u a l o b s e r v a t i o n s are 
r e q u i r e d . To do so would simply take too much space, but I have t r i e d to show t h a t , 
d e s p i t e the more advanced methods of o b s e r v a t i o n used to-day, the v i s u a l observer 
can and does make a v e r y v a l u a b l e c o n t r i b u t i o n to our knowledge of v a r i a b l e s t a r s . 

I urge a l l o b s e r v e r s to take a f u l l p a r t i n a l l the s p e c i a l programmes t h a t are 
announced from time to time i n the S p e c i a l and Monthly C i r c u l a r s of the V.S.S. 
I n a d d i t i o n the observer should then s e l e c t the number of v a r i a b l e s t h a t he f e e l s 
he can observe on a r e g u l a r b a s i s and endeavour to observe those s t a r s on a r e g u l a r 
b a s i s . Provided t h a t such o b s e r v a t i o n s are made wi t h c a r e and accuracy; reported 
monthly and a c c u r a t e l y timed they w i l l be a v a l u a b l e c o n t r i b u t i o n , be t h e i r numbers 
l a r g e or s m a l l . The o b j e c t i v e i s t o m a i n t a i n the standards of accuracy t h a t has 
been s e t over the y e a r s and which i s so obvious from the papers t h a t appear i n 
these P u b l i c a t i o n s . 
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NOTES OF INTEREST TO MEMBERS. 

(Se v e r a l members have suggested t h a t the i n c l u s i o n of b r i e f notes and r e f e r e n c e s 
to p u b l i c a t i o n s i n which the o b s e r v a t i o n s of the S e c t i o n have been used would 
be welcomed. Below an attempt has been made to comply w i t h these s u g g e s t i o n s . E d ) . 

NOVA MUS 1983 (Mon. Not. R. a s t r . Soc (1984) 211, pp. 421-432. 

The aim of t h i s paper by P.A. Whitelock, e t a l , i s t o d e s c r i b e the i n f r a r e d develop­
ment of t h i s nova; r e l a t e t h i s t o s i m i l a r o b s e r v a t i o n s of previous novae, e s p e c i a l l y 
to the problem of dust formation and t o use o p t i c a l o b s e r v a t i o n s f o r comparison and 
to e s t a b l i s h the c l a s s of nova to which Nova Mus belongs. 

Our o b s e r v a t i o n s have been used to reproduce a combined V and v i s u a l l i g h t c urve. 
The s y s t e m a t i c d i f f e r e n c e between the V and v i s u a l o b s e r v a t i o n s i s considered t o be 
due to the a d d i t i o n a l c o n t r i b u t i o n to the eye e s t i m a t e s from the v e r y s t r o n g H-alpha 
emission. The d i s c o v e r y of t h i s nova by L i l l e r on January 18, 1983 i s taken as the 
date of maximum b r i g h t n e s s , e s p e c i a l l y as the p r e - d i s c o v e r y photographic magnitudes 
on January 15 (Bateson, I.B.V.S. 2316) i n d i c a t e t h a t i t was s t i l l r i s i n g . The nova 
d e c l i n e d by two magnitudes i n 18 days, which suggests t h a t Nova Mus belongs to the 
f a s t nova c l a s s . Sunsequent development was slower suggesting t h a t the nova was of 
the moderately f a s t type. I t i s p o s s i b l e t h a t maximum occurred s e v e r a l days before 
January 18 and t h a t the p r e - d i s c o v e r y photos were of a post maximum o s c i l l a t i o n . 
The development of i n f r a r e d thermal dust e m i s s i o n , which has been p r e d i c t e d f o r an 
o b j e c t w i t h t h i s d e c l i n e r a t e , d i d not occur. 

X-RAY OBSERVATIONS OF C.V.'s. (Mon. Not. R. a s t r . Soc (1984) 205, pp.879-897. 

F.A. Cordova & K.O. Mason present*. t n 5 r e s u l t s of a X r r a y survey o_ t h i r t y - o n e 
known or suspected C.V.'s. S t a r s included i n t h i s survey which a r e observed by 
the V.S. are: TT A r i ; SY Cnc; YZ Cnc; SV CMi; BV Cen; V436 Cen; T C _ w U Gem; 
VW Hyi; WX Hyi; X Leo; RS Oph;T Pyx; V1017 Sgr; U Sco and TW V i r . The v i s u a l d a t a 
used i n t h i s paper came from the AAVSO and the VSS, R.A.S.N.Z. 

R CrA V a r i a b l e S t a r s (1982) 2a, 5, pp. 677-681. 

V . I . Kardopolov r e p o r t s on 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 of R CrA i n 1977-79. He f i n d s 
the amplitude of v a r i a t i o n i n V about 3 magnitudes and c o n s i d e r s v e r y , r a p i d , 
i r r e g u l a r v a r i a t i o n s q u e s t i o n a b l e . A l i g h t curve from our p u b l i s h e d o b s e r v a t i o n s 
i s reproduced w i t h the i n d i v u a l e s t i m a t e s from s i x of o i r most experienced 
observers p l o t t e d s e p a r a t e l y . 

S Aps. Mon. Not. R. a s t r . Soc. (1983) 205, pp. 907-912. 

D. Kilkenny uses our o b s e r v a t i o n s (both p u b l i s h e d and unpublished) t o d i s c u s s the 
s m a l l amplitude v a r i a t i o n s . These p r e v i o u s l y had a p e r i o d of about 120 days. T h i s 
period has changed to near 40 days and i t i s suggested t h a t t h i s may be due t o a 
change from the fundamental mode of p u l s a t i o n to an overtone. Our l i g h t curve i s 
published. The o b s e r v a t i o n s on which t h i s paper i s based t o t a l l e d about 8,000 
est i m a t e s by members of the V.S.S. covering the y e a r s 1960-82. 

V2051 Oph Mon. Not. R. a s t r . Soc. (1983) 205, pp. 465-470. 

M.C. Cook & C.C. Brunt r e p o r t on s p e c t r a l and UBV o b s e r v a t i o n s . . They f i n d an o r b i t a l 
p e r i o d of 89.9 minutes and f i n d strong evidence t h a t the white dwarf component 
i s e c l i p s e d . Our r e p o r t t h a t the s t a r was on two o c c a s i o n s more than one magnitude 
b r i g h t e r than normal and the absence of the emission spectrum on some p l a t e s i s 
the only evidence f o r any gross v a r i a t i o n i n V2051 Oph. 
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INFRARED & OPTICAL OF C.V.'s. Mon. Not. R. a s t r . Soc. (1983) 205, pp. 265-273. 

M.R. Sherrington & R.F. Jameson r e p o r t on t h e i r o b s e r v a t i o n s of 22 C.V.'s. T h e i r 
work was a s s i s t e d by the a l e r t a d v i c e s of o u t b u r s t s s u p p l i e d by the V.S.S. and 
the A.A.V.S.O. T h i s i s an example of the v a l u e o f the prompt r e p o r t i n g of 
ou t b u r s t s to those engaged i n s e c u r i n g data w i t h l a r g e t e l e s c o p e s . 

X-RAY EMISSION FROM C.V. ' s . P r e p r i n t . 

T h i s paper by K.O. Mason r e p o r t s on EXOSAT r e s u l t s on C.V.'s. The main p o i n t of 
i n t e r e s t to members i n t h i s paper i s t h a t the s o f t x-ray f l u x of VW Hyi, l i k e 
t h a t of SS Cyg and U Gem, i s s t r o n g l y p u l s e d . U n l i k e the l a t t e r two s t a r s the 
p u l s a t i o n i n VW Hyi, which has a p e r i o d of 14.07 seconds, was coherent. I t i s 
suggested t h a t the white dwarf i n t h i s system might be magnetic and t h a t the per i o d 
of 14.07 seconds i s i t s r o t a t i o n p e r i o d . The o b s e r v a t i o n s were made during the 
1983 November superoutburst. I f the p e r i o d i s confirmed when the 1984 superoutbursts 
are d i s c u s s e d then VW Hyi has the s h o r t e s t p e r i o d of any known white dwarf and must 
be r o t a t i n g near break-up speed. Our o p t i c a l l i g h t curve i s shown. A more d e t a i l e d 
paper on t h i s superoutburst has j u s t been completed by Van der Woerd, Heise & 
Bateson. 

T h i s paper a l s o i n c l u d e s d e t a i l s of the x-ray emission from EX Hya and Mason shows 
t h a t when the 0.04 - 2.0 kev d a t a i s folded on the known 98 minute p e r i o d t h e r e 
i s a broad d i p l a s t i n g about on e - t h i r d of the c y c l e a n t j w i t h an amplitude about 
h a l f t h a t of the 67 minute modulation i n the same band. The c e n t r e of the broad d i p 
precedes the time of o p t i c a l e c l i p s e by about 75°. He i n t e r p r e t s t h i s as caused 
by absorption i n m a t e r i a l a s s o c i a t e d w i t h the mass t r a n s f e r stream from the companion 
s t a r . 

EX Hya i s d i s c u s s e d i n more d e t a i l i n a separate p r e p r i n t by Cordova, Mason & Kahn. 

VW & WX HYI Mon. Not. R. a s t r . Soc. (1983) 203, pp. 865-885. 

T h i s i s another paper by B.J.M. H a s s a l l , e t a l d i s c u s s i n g o b s e r v a t i o n s of these 
two dwarf novae. The o b s e r v a t i o n s were made during s p e c i a l c o -operative programmes 
i n which members took p a r t and our prompt a l e r t n o t i c e s of o u t b u r s t s were important. 
L i g h t curves of a normal outburst of VW Hyi and of a superoutburst of WX Hyi are 
publ i s h e d . 

E t a Car. Mon. Not. R. a s t r . Soc. (1983) 203, pp. 385-392. 

P.A. Whitelock e t a l d i s c u s s JHKL photometry which shows a slow b r i g h t e n i n g of E t a 
Car between 1972 and 1980 wi t h a more r a p i d i n c r e a s e i n 1980/81. The t o t a l range i s 
about 0 m 4 a t K. V i s u a l b r i g h t n e s s a l s o i n c r e a s e d i n 1972-82. The l i g h t curve, 
from our publ i s h e d o b s e r v a t i o n s , i s shown. 

S Aps & UW Cen.Mon. Not. R. a s t r . Soc. (1983) 203, pp. 19-24. 

D. Kilkenny & C. Flanagan examine the s m a l l amplitude v a r i a t i o n s of S Aps & UW Cen 
based e n t i r e l y on our o b s e r v a t i o n s . The p e r i o d of these v a r i a t i o n s appears to be 
changing r a p i d l y f o r S Aps and s l o w l y , i f a t a l l , f o r UW Cen. 

EDITORIAL NOTE. The purpose of the foregoing comments i s n o t _ to review the papers 
l i s t e d but to show members a p a r t i a l l i s t of publ i s h e d papers over the p a s t two 
y e a r s i n which t h e i r o b s e r v a t i o n s have been used. 
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BOOK REVIEWS. 

(EDITORIAL NOTE. Included i n the suggestions from members of what they would 
l i k e i n c l u d e d i n these P u b l i c a t i o n s were s e v e r a l r e q u e s t s f o r a S e c t i o n reviewing 
books, not n e c e s s a r i l y on V a r i a b l e S t a r s . The f o l l o w i n g pages attempt to s a t i s f y 
these r e q u e s t s . A p p r e c i a t i o n i s due to those who have s u p p l i e d the reviews.) 

LET'S FIND THE SOUTHERN CROSS by E r i c H a r r i e s - H a r r i s . Rigby P u b l i s h e r s , Adelaide. 
D i s t r i b u t o r s : Landsdowne-Rigby, 176 South Creek Road, Dee Why West, N.S.W., 
A u s t r a l i a . $A 9.95. 100pp. 

I was asked to review t h i s s l i m volume because I am not an astronomer but do wish 
to f i n d my way around the main s t a r s and c o n s t e l l a t i o n s . 

The book i s d i v i d e d i n t o 11 c h a p t e r s , of which one occupies 50 pages. T h i s i s 
the main p a r t of the book and i n c l u d e s 48 c h a r t s showing the main s t a r groups. 
There are 12 c h a r t s f o r each season arranged so t h a t there a r e four c h a r t s f o r 
each month. The monthly c h a r t s are to d e p i c t the sky a t 8 p.m. as the u s e r f a c e s 
each c a r d i n a l p o i n t . I found them ve r y c l e a r and easy t o f o l l o w because they are 
not c l u t t e r e d up w i t h a multitude of s t a r s or s t a r names. The main s t a r s on each 
c h a r t have numbers, f o r which the names are given i n the s h o r t d e s c r i p t i o n t h a t 
appears beneath each c h a r t . 

The book i s obviously d i r e c t e d a t people, l i k e myself, who only wish to be able 
to f i n d the main s t a r s and c l u s t e r s without being confused by a host of d e t a i l . 
For t h i s purpose the c h a r t s proved i d e a l e s p e c i a l l y as the book could be l a i d f l a t 
on a t a b l e w h i l s t I followed the d i r e c t i o n s . I t would prove s a t i s f a c t o r y too f o r 
any youngster w i s h i n g to f i n d h i s way around the sky. 

An unusual f e a t u r e of t h i s book t h a t I found u s e f u l i s t h a t a s h o r t simple g l o s s a r y 
precedes the main c h a p t e r s . T h i s allowed me to l e a r n the terms w i t h which I was 
not f a m i l i a r before reading the main c h a p t e r s . These d e a l simply w i t h such t o p i c s 
as the C e l e s t i a l Sphere, the Zodiac, Telescopes and the p l a n e t s and other heavenly 
bodies. 

The book i s w e l l p r i n t e d , readable and simple. I t appears i d e a l f o r use by those 
with l i t t l e , or no p r e v i ous knowledge of how to f i n d the main s t a r s . One or 
two statements puzzled me. such as t h a t on page 28 t h a t s t a t e s t h a t the Seven 
S i s t e r s appear t o t w i n k l e because of the n e b u l o s i t y surrounding them. I have 
read i n other books t h a t s t a r s t w i n k l e because of d i s t u r b a n c e s i n the E a r t h ' s 
atmosphere. On page 86 i t i s made c l e a r t h a t J u p i t e r has a number of f a i n t e r 
moons than those l i s t e d but i t i s not made c l e a r t h a t Saturn too has f a r more 
moons than the l i s t given i n d i c a t e s . 

Despite my puzzlement over a few statements t h i s book i s i d e a l f o r the novice 
and I can recommend i t f o r t h a t purpose s i n c e I have l e a r n t a t l e a s t the main 
s t a r s from i t , whereas before I only knew the Southern C r o s s . 

A.W. 

OBSERVER;S HANDBOOK, ed. by R.L. Bishop. The Royal Astronomical S o c i e t y of Canada. 
184pp. 
This w e l l known Handbook i s now i n i t s 77th year of p u b l i c a t i o n . Handbooks range 
i n s i z e and u s e f u l n e s s from the inexpensive, simple but adequate C a r t e r Observatory 
Handbook through the no nonsense B.A.A. Handbook to the b e a u t i f u l produced 
and i l l u s t r a t e d Japanese Asahi Cosmos. Many are designed f o r use i n a p a r t i c u l a r 
country and have l i t t l e use beyond i t s boundaries. 

The Canadian Observer's Handbook combines the u s u a l d e t a i l s of phenomena v i s i b l e 
from North America with the up to date information on the p l a n e t s , s t a r s , c l u s t e r s , 
nebulae and g a l a x i e s t h a t makes i t a quick and a c c u r a t e r e f e r e n c e source.. 
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Host of the contents can be used from any l o c a t i o n . T h i s y e a r ' s e d i t i o n i n c l u d e s 
two c h a r t s f o r Comet H a l l e y , one from August 10 when the comet w i l l be v i s i b l e i n 
l a r g e amateur instruments, and, the other from October 27, when i t should be v i s i b l e 
w i t h b i n o c u l a r s and the naked eye. 

There a r e the u s u a l l i s t s g i v i n g d e t a i l s of the b r i g h t e s t s t a r s ; the n e a r e s t s t a r s ; 
double and m u l t i p l e s t a r s ; v a r i a b l e s t a r s ; s t a r c l u s t e r s ; nebulae; the Messier 
catalogue; g a l a x i e s and r a d i o sources. A l l these, and other l i s t s , a r e a handy and up 
to date r e f e r e n c e source. The s t a r maps f o r each month a r e w e l l p r i n t e d and i n c l u d e 
one f o r the southern sky. 

T h i s Handbook i s so packed with r e a d i l y a c c e s s i b l e f a c t s t h a t no l i b r a r y i s complete 
without a copy. 

F.M. B. 

ORBITS FOR AMATEURS WITH A MICROCOMPUTER by D. T a t t e r s f i e l d . S t a n l e y Thornes 
( P u b l i s h e r s ) L t d . , Cheltenham, U.K. S t g . 15.95. 171pp. 1984. 

There have been, i n the p a s t few y e a r s , a number of books p u b l i s h e d t o a s s i s t the 
amateur i n u s i n g h i s microcomputer, which because of t h e i r reasonable p r i c e are now 
i n wide use. T h i s i s c e r t a i n l y one of the b e s t such books, because i t i s w e l l 
p r i n t e d i n c l e a r type without any r e d u c t i o n . The book a l s o has the v i r t u e t h a t i t 
can be r e a d i l y opened a t any page and w i l l remain f l a t . 

The book i s s o l e l y concerned w i t h cometary o r b i t s , which i s not c l e a r from the t i t l e . 
A l l a s p e c t s of the s u b j e c t a r e d e a l t w i t h i n four main s e c t i o n s . These a r e : -

(a) C o n s t r u c t i o n of an ephemeris f o r an o r b i t i n g comet i n both an e l l i p t i c a l 
or p a r a b o l i c o r b i t . 

(b) Determination of the elements of a comet o r b i t . 
(c) P e r t u r b a t i o n s by major p l a n e t s . 
(d) The d i f f e r e n t i a l c o r r e c t i o n of a comet o r b i t . 

Each s e c t i o n has a b r i e f i n t r o d u c t i o n , followed by the c a l c u l a t i o n s t e p s and d e t a i l s 
of which formula t o use. Numerical examples f o l l o w p r i o r t o the programme l i s t i n g s . 
These a r e w r i t t e n f o r the S i n c l a i r ZX81 or the Sharp PC1211 microcomputers. I t 
appears t o me t h a t the book would have been improved had the l i s t i n g s been i n 
standard BASIC, thus making i t e a s i e r to use w i t h other machines. 

I t i s i n d i c a t e d t h a t the book i s s e l f - c o n t a i n e d and r e q u i r e s no r e f e r e n c e to other 
t a b l e s . I c o n s i d e r t h i s m i s l e a d i n g s i n c e both the c u r r e n t Astronomical Almanac and 
P l a n e t a r y Coordinates a r e r e q u i r e d . The time system i s ET, a f a c t t h a t should have 
been c l e a r l y s t a t e d t o avoid misunderstanding. I checked some l i s t i n g s s e l e c t e d 
a t random. These appear t o be f r e e from e r r o r , although I d i d not check too many 
and t h e r e may be e r r o r s i n those t h a t I d i d not check. 

I n summary, I would s t a t e t h a t t h i s book can be used to advantage by both amateur 
and p r o f e s s i o n a l astronomers i n t e r e s t e d i n cotnetary o r b i t s . I t i s d e f i n i t e l y not a 
book f o r the i n e x p e r i e n c e d . The v a r i o u s s t e p s a r e l o g i c a l l y presented but do i n v o l v e 
a g r e a t d e a l o f number punching with p o s s i b l e r e s u l t a n t e r r o r s . An experienced u s e r 
of microcomputers, by d i s r e g a r d i n g the l i s t i n g s , should be a b l e to w r i t e a 
programme f o r any computer. 

I can recommend t h i s book, d e s p i t e my comments, to anyone i n t e r e s t e d i n cometary 
o r b i t s . 

C.J.P. 
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THE HIDDEN UNIVERSE by Michael Disney, J.M. Dent & Sons L t d . , LONDON, 
1984. 216pp. N.Z. R e t a i l $39.50. 

I f you are i n t e r e s t e d i n cosmology then read t h i s book; i f you a r e not i n t e r e s t e d 
i n t h i s s u b j e c t then s t i l l read the book but do so sl o w l y and c a r e f u l l y w i t h an, 
i c e pack on your head f o r you may f i n d i t heavy going i n p l a c e s . 

The book i s concerned w i t h the m i s s i n g mass, or i n other words the cosmic d e n s i t y 
parameter, Sigma. I t was E i n s t e i n t h a t s t i p u l a t e d t h a t i t was the d e n s i t y of the 
Universe t h a t determined i t s f u t u r e f a t e and geometry. I f the p r e s e n t d e n s i t y exceeds 
a c e r t a i n c r i t i c a l v a l u e , p r e s e n t l y taken as one atom per c u b i c metre, then the 
Universe i s f i n i t e . That i m p l i e s t h a t a t some f u t u r e stage i t w i l l r e c o i l a p s e on 
i t s e l f when the g r a v i t a t i o n a l f o r c e s over power the c u r r e n t expansion. On the 
other hand i f the p r e s e n t d e n s i t y i s l e s s than the c r i t i c a l v a l u e then the Universe 
w i l l go on expanding f o r ever and i t i s i n f i n i t e . That i s what t h i s book i s a l l 
about. 

The obvious assumption i s made t h a t i f the Universe i s c l o s e d then the m i s s i n g mass 
must be hidden from our view i n some way. I t i s pointed out t h a t space appears to 
be l a r g e l y empty and tha t low mass s t a r s are much more numerous than high mass s t a r s . 
The author accepts t h a t the Big Bang Theory i s g e n e r a l l y accepted and shows t h a t the 
observed cosmic background r a d i a t i o n supports t h i s theory, whereas the Steady 
State Theory l a c k s o b s e r v a t i o n a l evidence to support i t and cannot stand up as a 
s a t i s f a c t o r y a l t e r n a t i v e . 

A host of o b j e c t s ranging from red and black dwarfs to g a l a x i e s , c l u s t e r s of g a l a x i e s , 
black h o l e s and n e u t r i n o s are examined a s p o s s i b l e sources of m i s s i n g mass. I n 
each case the argument f o r t h e i r holding a t l e a s t some of the m i s s i n g mass are 
presented along with any obs e r v a t i o n s t h a t might support these i d e a s . Then the 
d i f f i c u l t i e s i n herent i n such o b s e r v a t i o n s or t h e o r i e s are d i s c u s s e d . Along the 
way one l e a r n s much of both p a s t and c u r r e n t r e s e a r c h i n t o the problem. The reader 
i s a l s o introduced to Newton's law of g r a v i t a t i o n and E i n s t e i n ' s improvements to 
t h i s theory. The e v o l u t i o n of s t a r s and Eddington's work are a l s o d i s c u s s e d . 

At the end of chapter 7 there i s a t a b l e t h a t summarises the arguments about cosmic 
d e n s i t y as de r i v e d from v a r i o u s o b j e c t s and chemical abundances. The broad c o n c l u s i o n s 
from the evidence so f a r d i s c u s s e d are summed up i n four c o n c i s e statements i n which 
i t i s suggested t h a t i f sigma i s 1 then the range of v a l u e s f o r i t l i e s somewhere 
between .03 and 10 although many of the ob s e r v a t i o n s i n d i c a t e t h a t the hidden mass 
may be as much as a hundred times t h a t which we can account f o r . 

Chapters 8 and 9 r e t u r n to g a l a x i e s , f i r s t as i n d i v i d u a l s and then as c l u s t e r s . The 
d i s c u s s i o n c e n t r e s on how the mass of g a l a x i e s can be estimated. I t i s shown t h a t 
much of the mass of g a l a x i e s l i e s beyond the v i s i b l e e xtent of t h e i r s t r u c t u r e s as 
we c u r r e n t l y photograph them. Computer produced models of s p i r a l g a l a x i e s are 
reproduced and d i s c u s s e d . These experimental models appear to support the ide a 
that a s p h e r i c a l halo of hidden matter i s r e q u i r e d t o s t a b i l s e the g a l a x i e s . 
Much the same a p p l i e s to some e l l i p t i c a l g a l a x i e s . I t i s a l s o pointed out t h a t 
hidden mass can a l s o be regarded as hidden l u m i n o s i t y . The mass to l i g h t e s t i m a t e s 
are summarised on page 142 followed by c o n c i s e c o n c l u s i o n s on what has been found. 

The f o l l o w i n g three chapters d e a l with a wide v a r i e t y of o b j e c t s i n c l u d i n g some 
unusual views on i l l u s i o n s and assumptions. F i n a l l y a look i n t o f u t u r e r e s e a r c h 
concludes the bock, apart from a b r i e f two page e x p l a n a t i o n of the t e c h n i c a l terms 
and a f u l l b i b l i o g r a p h y . I n the l a t t e r the more t e c h n i c a l papers are c l e a r l y 
marked so t h a t those who wish to read f u r t h e r can avoid the more advanced papers i f 
they so d e s i r e . 

This book i s w e l l w r i t t e n , s t i m u l a t i n g and thought provoking. I can recommend i t 
to anyone wishing to get a good grasp of cosmology and the problem of the m i s s i n g 
mass. The l a t t e r i s l e f t unresolved. 

F.M.B. 

i 
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1985 YEARBOOK OF ASTRONOMY by P a t r i c k Moore ( e d ) . Sidgwick & Jackson Ltd.,London. 
1984. 216pp. 

The l a y o u t of t h i s book f o l l o w s the same s t y l e as previous Yearbooks, e d i t e d 
by P a t r i c k Moore. There a r e two p a r t s , of which the f i r s t c o n t a i n s the s t a r 
c h a r t s and l i s t s of phenomena v i s i b l e i n 1985 w i t h s h o r t d e s c r i p t i v e notes. 
The s t a r c h a r t s are i n two p a r t s . One drawn f o r l a t i t u d e 52°N and the other f o r 
35°S. Each c h a r t i s headed w i t h the date and l o c a l time f o r which i t i s designed. 
The c h a r t s are a model of c l a r i t y . A s h o r t chapter precedes the a c t u a l c h a r t s and 
makes the use of the c h a r t s c l e a r to even the most ignorant s t a r watcher. 

Monthly notes e x p l a i n which p l a n e t s are v i s i b l e and where they can be found. These 
notes a l s o give d e t a i l s of some of the main s t e l l a r o b j e c t s t h a t are v i s i b l e , as 
w e l l as some unusual b i t s of information such as a reminder of the c e n t e n a r i e s of 
s e v e r a l d i s t i n g u i s h e d astronomers. I t i s amazing j u s t how much information has been 
so c o n c i s e l y given. 

The second h a l f of the book i s devoted to a r t i c l e s . Here we have t h a t g i f t e d 
w r i t e r , David A l l e n , e x p l a i n i n g how "An I n f r a r e d Astronomer looks a t Cloud-covered 
P l a n e t s . " Another v e r y t o p i c a l a r t i c l e t h a t d e s e r v e s c a r e f u l reading i s by Ron 
Arbour on "Photographing Comet H a l l e y . " Other a r t i c l e s d e a l w i t h the S o l a r Atmosphere; 
A c t i v e G a l a x i e s ; Observing a t the Very Large Array and on V a r i a b l e S t a r s of the 
Southern Sky { w r i t t e n by our own Frank Ba t e s o n ) . A l l these a r t i c l e s are i n t e r e s t i n g 
and i n f o r m a t i v e . 

T h i s book i s w e l l produced and shows the u s u a l c a r e f u l e d i t i n g t h a t i s the hallmark 
of P a t r i c k Moore. The p l a t e s and diagrams a r e e x c e l l e n t and i l l u s t r a t e what i s 
contained i n the a r t i c l e s . The book i s h i g h l y recommended. 

A.J.W. 

THE HISTORY OF ASTRONOMY FROM HERSCHEL TO HERTZSPRUNG. by D i e t e r B. Herrmann, t r a n s ­
l a t e d & r e v i s e d by Kevin K r i s c i u n a s . Cambridge U n i v e r s i t y P r e s s , U.K. 1984. 220pp. 

There i s c o n s i d e r a b l e i n t e r e s t to-day i n h i s t o r i c a l p e r s p e c t i v e s . E a r l i e r works on 
t h i s s u b j e c t such as Shapley & Howarth's "A Source Book i n Astronomy"; A b e t t i " s 
"The H i s t o r y of Astronomy" and Agnes C l e r k e ' s "Popular H i s t o r y o f Astronomy", w h i l s t 
i n v a l u a b l e r e f e r e n c e works, f a i l to convey any impression of how astronomy has 
developed i n t o i t s c u r r e n t golden age. 

The o r i g i n a l German e d i t i o n of t h i s book was f i r s t p u b l i s h e d i n 1973, s i n c e when 
i t has gone through t h r e e e d i t i o n s i n t h a t language. E s s e n t i a l l y i t i s concerned w i t h 
developments i n astronomical r e s e a r c h and equipment between 1780 and 1930. The 
aim o f the o r i g i n a l e d i t i o n was to t r a c e the h i s t o r y of these developments t o show 
the changing d i r e c t i o n of astr o n o m i c a l r e s e a r c h r a t h e r than provide d e t a i l e d s t u d i e s 
of i n d i v i d u a l astronomers. T h i s p r e s e n t s a more l o g i c a l understanding of how the 
d i r e c t i o n of r e s e a r c h changed and why. 

The t r a n s l a t e r has done a good job and appears to have l a r g e l y r e f r a i n e d from 
attempting to give a s t r i c t l y l i t e r a l t r a n s l a t i o n and from attempting to render 
the t r a n s l a t i o n too f a r from the o r i g i n a l . The r e s u l t i s t h a t the book flows, 
and i s i n s t r u c t i v e and i n f o r m a t i v e . The few footnotes by the t r a n s l a t o r are b r i e f 
and t o the p o i n t . 

T h i s book a c h i e v e s i t s aim of t r a c i n g the developments i n astronomical r e s e a r c h 
during a per i o d t h a t brought g r e a t changes. I t i s w e l l produced i n the s t y l e 
t h a t one a s s o c i a t e s w i t h works from the Cambridge P r e s s . I t i s w e l l i l l u s t r a t e d 
and i n c l u d e s some unusual diagrams t h a t c e r t a i n l y add t o the v a l u e of the book. 
Any reader w i l l p r o f i t from t h i s work, which I can c e r t a i n l y recommend. 

F.M.B. 
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RECENT LIGHT CURVES OF VW HYDRI 

Frank M. Bateson 

F i g u r e s 1, 2 and 3 on the f o l l o w i n g pages show the v i s u a l l i g h t curves f o r r e c e n t 
outbursts of VW Hydri during the i n t e r v a l when the S e c t i o n was engaged i n an i n t e n s e 
cooperative programme on t h i s w e l l known dwarf nova. 

FIGURE 1. 1984 September showing two normal o u t b u r s t s . The f i r s t on 2,445,949 
and the second on 2,445,965. 

The f i r s t of these two o u t b u r s t s was observed on the r i s e and d e c l i n e , but b r i g h t 
moonlight and cloudy s k i e s hindered most observers w i t h the r e s u l t t h a t c l o s e to 
maximum b r i g h t n e s s t h e r e were few o b s e r v a t i o n s . 

The second outburst was v e r y w e l l observed a t a l l phases. I n both curves not a l l 
the negative o b s e r v a t i o n s have been shown. Allowance has a l s o been made f o r poor 
observations, which an observer reported was hindered by c l o u d s , e t c . 

FIGURE 2. 1984 October. T h i s shows the normal o u t b u r s t on 2,445,981. T h i s 
outburst was again v e r y w e l l observed. A mean curve has been drawn through the 
p l o t t e d p o i n t s a t minimum although these appear t o i n d i c a t e o s c i l l a t i o n s . However, 
some of these magnitudes were a t the t h r e s h o l d of the o b s e r v e r ' s instrument and 
must be regarded w i t h c a u t i o n . 

FIGURE 3. The 1984 October-November super o u t b u r s t , which reached i t s peak on 
2,445,999. I n t h i s f i g u r e the h o r i z o n t a l s c a l e i s l a r g e r than i n F i g u r e s 1 and 
2. T h i s was n e c e s s a r y because of the l a r g e number of o b s e r v a t i o n s . The p l o t t e d 
p o i n t s are means a t i n t e r v a l s of ? 1 where p o s s i b l e . Most means a t from 0.8 through 
0.2 of each J u l i a n Day contained from 5 t o 11 o b s e r v a t i o n s ; those from 0.3 t o 
0.6 of each J u l i a n Day were d e r i v e d from 1 t o 4 o b s e r v a t i o n s w h i l s t t h e r e i s 
g e n e r a l l y no o b s e r v a t i o n s , or only s i n g l e e s t i m a t e s a t 0.7. 

cl in in 
VW Hydri rose i n 1.1 from 13.6 t o 9.2, which was the top of the i n i t i a l r i s e . I t 
r e q u i r e d another 2^5 to reach maximum b r i g h t n e s s of 875. An enlarged p l o t of the 
i n d i v i d u a l o b s e r v a t i o n s c l e a r l y show superhumps. I n F i g u r e 3 because i t was 
p l o t t e d from means the superhumps are p a r t l y obscured as mini-maxima. 
Following maximum on 2,445,999 the s t a r o s c i l l a t e d j u s t below maximum b r i g h t n e s s 
fo r two days before remaining c l o s e to 9^0 f o r j u s t over 4 days. Then t h e r e was 
a slow, steady d e c l i n e f o r 3 days a f t e r which VW Hydri d e c l i n e more s t e e p l y t o 
minimum. 

Th i s super outburst was very v e i l observed a t a l l phases, although t h e r e was a 
tendency f o r the volume of o b s e r v a t i o n s t o decrease once the d e c l i n e entered i t s 
f i n a l stage. 

Once again I must remind a l l observers t h a t i t i s e s s e n t i a l t h a t i n r e p o r t i n g t h e i r 
o b s ervations of a dwarf nova i n outburst t h a t they g i v e the J u l i a n Date to a t l e a s t 
three decimals of a day, making sure t h a t t h e i r o b s e r v a t i o n s have been v e r y a c c u r a t e l y 
timed. T h i s i s t o a s s i s t i n determing the p e r i o d of the s m a l l amplitude v a r i a t i o n s 
be they due to superhumps or e c l i p s e s . 
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FIGURE 2. VW Hydri—Normal Outburst 1984 October. 
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REPORT OF THE VARIABLE STAR SECTION, ROYAL ASTRONOMICAL SOCIETY OF NEW ZEALAND 

FOR THE YEAR ENDED 1984 DECEMBER 31. 

Th i s r e p o r t marks the 57th year of a c t i v i t y of the S e c t i o n . I n p r e s e n t i n g t h i s 
report i t w i l l be n e c e s s a ry f o r me to r e f e r t o many matters because a number of 
changes i n d i r e c t i o n have occurred during the year w i t h the o b j e c t i v e o f p r o v i d i n g 
a b e t t e r b a s i s f o r f u t u r e o p e r a t i o n s . I t r u s t , t h e r e f o r e , t h a t members w i l l 
excuse the length of the r e p o r t , but, a t the same time, I hope they w i l l f i n d i t 
i n t e r e s t i n g and i n f o r m a t i v e . 

DATA REDUCTION 

The a v a i l a b i l i t y of microcomputers has enabled a s t a r t t o be made wi t h the production 
of computer l i g h t c u r v e s . The f i r s t stage was accomplished through the cooperation 
of Ranald Mcintosh, D i r e c t o r , Computer S e c t i o n , R.A.S.N.Z. He k i n d l y wrote a 
programme i n BASIC f o r the r e d u c t i o n of o b s e r v a t i o n s of Mira v a r i a b l e s . Dr. B.J. 
Poppleton, D i r e c t o r of the Computing S e c t i o n , Astronomical S o c i e t y of V i c t o r i a 
k i n d l y o f f e r e d the s e r v i c e s of h i s members i n p r o v i d i n g these c u r v e s . Another 
member, of the V.S.S., has a l s o undertaken the same work. 

The f i r s t t a s k i n the programme i s t o have a l l the o b s e r v a t i o n s of Miras l i s t e d 
i n a form t h a t makes punching i n t o a computer e a s i e r . I am extremely g r a t e f u l 
to W. G o l t z , a v e r y s k i l l e d member of the S e c t i o n , f o r h i s p r o v i d i n g computer 
read outs of ten day means f o r a number of Miras. C.W. Venimore and myself have 
a l s o produced l i s t i n g s f o r other s t a r s i n t y p e s c r i p t . 

The f i r s t computer produced l i g h t curve i s p u b l i s h e d i n t h i s i s s u e . T h i s r e s u l t 
from Ranald Mcintosh's work i n w r i t i n g the o r i g i n a l programme. The speed a t 
which these curves can be produced depends e n t i r e l y on the time t h a t v o l u n t e e r 
a s s i s t a n t s can g i v e to t h i s work. Should a number become a v a i l a b l e i n a f a i r l y 
s h o r t time of each other then i t w i l l be p o s s i b l e t o p u b l i s h them i n a separate 
i s s u e but i t i s probable t h a t they w i l l appear a t l e a s t f o r a year or two as 
a growing number i n the u s u a l i s s u e s of these P u b l i c a t i o n s . 

The u l t i m a t e aim i s f o r the S e c t i o n to have i t s own adequate computer f a c i l i t i e s 
i n s t a l l e d a t Headquarters. I am indebted t o Dr. J a n e t A. Mattel f o r supplying 
very f u l l d e t a i l s of the computer s e t up a t the A.A.V.S.O. I t i s obvious t h a t 
we s h a l l not be able to provide such a complete arrangement but the o b j e c t i v e i s 
to u l t i m a t e l y have a s e t up t h a t i s compatible w i t h t h a t of the A.A.V.S.O. T h i s 
w i l l r e q u i r e the accumulation of the n e c e s s a r y funds, which w i l l l a r g e l y come from 
myself. I t i s a l s o obvious t h a t such funds as are b u i l t up must be s u f f i c i e n t t o 
a l s o provide f o r the s a l a r i e s of a s m a l l p a i d s t a f f . Investments t h a t f a l l due 
w i t h i n the next two y e a r s w i l l provide the nucleus of t h a t fund and these w i l l 
i n due course be t r a n s f e r r e d t o Astronomical Research Ltd f o r t h i s purpose. 

I t i s unfortunate t h a t s h o r t l y a f t e r the date of t h i s r e p o r t and before i t was 
i n i t s f i n a l form a d v i c e came t h a t C. P o t t e r , Manager, Computer S e r v i c e s a t the 
U n i v e r s i t y of Waikato had been a t t r a c t e d away by p r i v a t e i n d u s t r y . We r e l y v e r y 
much on h i s advice and he was maintaining a programme f o r us i n connection 
w i t h the s e a r c h f o r secondary and t e r t i a r y p e r i o d s i n Miras. We are h o p e f u l l y t h a t , 
a f t e r he has s e t t l e d down i n h i s new p o s i t i o n , he w i l l continue to a s s i s t the 
S e c t i o n as he has done i n the p a s t . 

ARCHIVAL DATA. 

Once computer l i s t i n g of o b s e r v a t i o n s on Miras, Semi-Regular and I r r e g u l a r v a r i a b l e s 
i s completed the o l d r e c o r d s are being deposited i n the a r c h i v e s of the A.A.V.S.O. 
T h i s i s i n l i n e w i t h c u r r e n t recommendations t h a t a r c h i v a l r e c o r d s be kept a t one 
c e n t r e i n much the same manner as p h o t o e l e c t r i c r e c o r d s can be deposited a t a 
s i n g l e c e n t r e f o r c o n s u l t a t i o n and use by f u t u r e r e s e a r c h e s . Some such records 
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have al r e a d y been despatched and o t h e r s are now ready f o r sending. T h i s p o l i c y 
i s a l s o a sound one from the viewpoint t h a t complete records w i l l be a v a i l a b l e 
a t two c e n t r e s should f i r e , or other a c c i d e n t , d e s t r o y one s e t . 

COOPERATION WITH OTHER VARIABLE STAR ORGANISATIONS. 

I have r e f e r r e d i n p a s t r e p o r t s t o the f a c t t h a t f o r c e r t a i n s t a r s i n the e q u a t o r i a l 
zone the V a r i a b l e S t a r S e c t i o n , B r i t i s h Astronomical A s s o c i a t i o n and o u r s e l v e s have 
an arrangement whereby the f i n a l r e d u c t i o n of the combined o b s e r v a t i o n s f o r s t a r s 
north of the equator a r e c a r r i e d out by the B.A.A. and f o r those south of the 
equator by o u r s e l v e s . The B.A.A. have a l r e a d y p u b l i s h e d the r e s u l t s of some of these 
combined o b s e r v a t i o n s (e.g. RU Peg, J . B r i t . a s t r . Assoc. 93_,2,pp 70-74). For our 
p a r t we p u b l i s h the combined r e s u l t s on CN O r i i n a paper i n t h i s i s s u e of our 
P u b l i c a t i o n s . E x c e l l e n t cooperation has been e s t a b l i s h e d w i t h D.R.G. Saw, 
the D i r e c t o r o f the B.A.A. S e c t i o n . 

A good .exchange of o b s e r v a t i o n s continues w i t h the A.A.V.S.O. whereby both 
o r g a n i s a t i o n s b e n e f i t by being a b l e to use, when they d e s i r e , o b s e r v a t i o n s of 
the other group. Gordon Smith, our Recorder, complies monthly l i s t s of a l l our 
o b s e r v a t i o n s of Miras f o r use by the A.A.V.S.O. 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 . 
Those p r e d i c t i o n s a r e a l s o based on the o b s e r v a t i o n s from many other n a t i o n a l 
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 and i t makes sound sense to have one c e n t r e r e s p o n s i b l e 
f o r such p r e d i c t i o n s . A d d i t i o n a l l y a number of members of the A.A.V.S.O., whose 
l o c a t i o n permits them t o observe southern v a r i a b l e s k i n d l y communivate t h e i r 
o b s e r v a t i o n s to us as c o p i e s of t h e i r r e p o r t s to the A.A.V.S.O. These have proved 
of p a r t i c u l a r use i n our work on dwarf novae and other unusual o b j e c t s . 

The v a r i o u s N a t i o n a l 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 i n A u s t r a l i a , South A f r i c a and 
Argentina cooperate very c l o s e l y w i t h us and we wish to extend our a p p r e c i a t i o n to 
t h e i r r e s p e c t i v e D i r e c t o r s f o r t h e i r cooperation. 

SPECIAL PROGRAMMES 

Throughout the year the S e c t i o n has taken p a r t i n many s p e c i a l programmes, of which 
members r e c e i v e d advice i n e i t h e r the Monthly C i r c u l a r s or by way of S p e c i a l 
C i r c u l a r s . There i s t h e r e f o r e no need to d e t a i l them a l l here. Most o f these 
programmes c a l l e d f o r our v e r y c l o s e monitoring, e s p e c i a l l y of dwarf novae, i n 
order to provide prompt a l e r t n o t i c e s of o u t b u r s t s so t h a t these could be s t u d i e d 
w i t h advanced techniques by both l a r g e ground based t e l e s c o p e s and from space. 

Our Newsletter, Changing Trends No 10, kept members informed on how v a l u a b l e t h e i r 
r e p o r t s proved to be. P o s s i b l y the most s u c c e s s f u l of these programmes was t h a t 
on the normal and superoutbursts of VW H y i . There i s l i t t l e doubt t h a t there has 
now been accumulated much g r e a t e r knowledge of t h i s system so t h a t the o b s e r v a t i o n s 
a t d i f f e r e n t wave leng t h s i s b u i l d i n g up a p i c t u r e of how these o u t b u r s t s proceed 
through the d i f f e r e n t p a r t s of the system. The emphasis i n the f u t u r e appears as 
i f i t w i l l be on o b s e r v a t i o n s i n X-rays from EXOSAT as w e l l as a t I.R. and U.V. 
wavelengths. T h i s may p o s s i b l y make UBV o b s e r v a t i o n s l e s s important but w i l l not 
l e s s e n the dependency on v i s u a l monitoring to provide advice of o u t b u r s t s and 
f o r a subsequent v i s u a l l i g h t curve f o r comparison w i t h the other r e s u l t s . 

S p e c i a l programmes a l s o embrace a number of other types of v a r i a b l e s ranging 
from t r a n s i e n t x-ray s o u r c e s ( such a s A0538-66, to RV type v a r i a b l e s and i r r e g u l a r 
v a r i a b l e s w i t h r a p i d v a r i a t i o n s . There i s s t i l l a growing demand f o r v i s u a l 
r e s u l t s . 

PUBLICATIONS 

Monthly C i r c u l a r s have appeared each month. The growing number of o b s e r v e r s and 
the f a c t t h a t r e p o r t s from our more d i s t a n t members take some weeks t o reach us 
has meant t h a t the p u b l i c a t i o n of these C i r c u l a r s i s u s u a l l y not p o s s i b l e t o l a t e 
i n each month. 
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S p e c i a l C i r c u l a r s have been i s s u e d as n e c e s s a r y . The NEWSLETTER. Changing Trends, 
has appeared q u a r t e r l y . I must s t r e s s to members t h a t whether t h i s i s i s s u e d a t 
regular i n t e r v a l s depends e n t i r e l y on the c o n t r i b u t i o n s from members. 

Pu b l i c a t i o n No. 11 was d i s t r i b u t e d e a r l y i n the y e a r . No 12 i s under p r e p a r a t i o n 
at the time t h i s r e p o r t was w r i t t e n and w i l l i n c l u d e t h i s r e p o r t . S e v e r a l members 
have made suggestions t h a t they would l i k e to see i n the P u b l i c a t i o n s r e f e r e n c e s 
to overseas papers i n which the work of the S e c t i o n has been used, w h i l s t o t h e r s 
have requested the i n c l u s i o n of Book Reviews. Both r e q u e s t s have s t r e s s e d t h a t 
i f p o s s i b l e these should be a d d i t i o n a l t o the m a t e r i a l t h a t i s normally p u b l i s h e d . 
An attempt has been made i n the c u r r e n t i s s u e to s a t i s f y t h e se r e q u e s t s . Comments 
of t h e i r v a l u e are welcome. 

Another suggestion has come from Stan Walker. He suggests t h a t the P u b l i c a t i o n s 
should appear q u a r e r l y . That would, of course, be i d e a l . However, i t i s not a * 
p r a c t i c a l suggestion s i n c e i t d i s r e g a r d s the enormous amount of work t h a t i s done 
at Headquarters without any p a i d s t a f f . I t a l s o ignores the simple f a c t t h a t c o s t s 
would r i s e c o n s i d e r a b l y on account of the e x t r a postage charges. The p r e s e n t 
economic c l i m a t e i s not the time t o do t h i s . Normally as soon as one e d i t i o n i s 
d i s t r i b u t e d work s t a r t s on the next. Our aim i s t o keep i n c r e a s i n g the number 
of pages as has been done i n the c u r r e n t i s s u e . There i s an a l t e r n a t i v e i n 
producing the P u b l i c a t i o n s i n a reduced s i z e and type as i s done wi t h SOUTHERN STARS. 
We wish to avoid t h i s i f p o s s i b l e and have n o t i c e d i n s e v e r a l r e c e n t reviews t h a t 
there appears to be some adverse comment on p u b l i c a t i o n s i s s u e d i n t h i s s m a l l 
format. 

HEADQUARTERS 

The r o u t i n e work a t Headquarters has been g r e a t l y aided by the work of our valued 
Recorder, Gordon Smith, who s o l e l y on a v o l u n t a r y b a s i s shoulders the time consuming 
task of checking and e n t e r i n g i n t o the permanent r e c o r d s a l l the o b s e r v a t i o n s , once 
they have been used f o r the Monthly C i r c u l a r s . T h i s t a s k Gordon performs w i t h 
the great c a r e and a t t e n t i o n t o d e t a i l t h a t has f o r so long being a hallmark of 
a l l he does. The S e c t i o n owes a great d e a l to Gordon's devoted e f f o r t s . 

I am a l s o most t h a n k f u l t o the v o l u n t a r y a s s i s t a n c e given so w i l l i n g l y i n the 
p r e p a r a t i o n of papers and other work by C o l i n Venimore, Tony Dodson, B i l l G o l t z , 
David Lee, Mati Morel, George Stephanopoulos and A. Walsh. Dick H u l l again pro­
duced the J u l i a n Date Calendar d i s t r i b u t e d to members f o r which I am g r a t e f u l . 

During the year outward correspondence, e x c l u s i v e of C i r c u l a r s , P u b l i c a t i o n s , e t c . , 
t o t a l l e d j u s t over 3,500 items. T h i s i n c l u d e d supplying data i n advance of 
p u b l i c a t i o n s , correspondence w i t h o b s e r v e r s , r e q u e s t s f o r advice and guidance on 
observing (not a l l on v a r i a b l e s t a r s ) , and equipment; c o n s i d e r a b l e correspondence 
on h i s t o r i c a l matters; papers f o r p u b l i c a t i o n ; h e l p t o students and graduates; 
comments on v a r i o u s proposals f o r new i n s t a l l a t i o n s and many other s u b j e c t s . 
T h i s i s merely quoted to show the work t h a t p a s s e s a c r o s s my desk i n a d d i t i o n t o 
what might be termed the normal r o u t i n e . 

Good progress has been made i n the p r e p a r t i o n of a complete l i s t of magnitudes 
for comparison s t a r s , e s p e c i a l l y f o r those c h a r t s which o r i g i n a l l y had a l l the 
sequence s t a r s designated by c h a r t l e t t e r s when no r e l i a b l e magnitudes were 
a v a i l a b l e . T h i s l i s t has become i n c r e a s i n g l y important because of the l a r g e 
number of new observers who j o i n e d the S e c t i o n i n r e c e n t y e a r s and d i d not have 
ac c e s s to the o l d s t y l e C i r c u l a r s and e a r l i e r i s s u e s of the P u b l i c a t i o n s i n which 
sequence magnitudes have been p u b l i s h e d . 

S e v e r a l members have v i s i t e d Headquarters during the y e a r . Overseas v i s i t o r s have 
included: P r o f e s s o r F o r e s t Boley (McGraw H i l l O b s e r v a t o r y ) ; D.J. Costanzo (A.A.V.S.O.) 
T.R. Williams ( V i c e - P r e s i d e n t A.A.V.S.O.); P r o f e s s o r Z. Kopal (Manchester). 

Dr. L.G. G l a s s e r (Mt. Cuba Astronomical Observatory) d i d not i n c l u d e the North 
I s l a n d on h i s v i s i t to N.Z. We were, however, abl e to arrange f o r him t o meet 
with A l b e r t Jones. Dr. P a t r i c k Moore's v i s i t t o N.Z. d i d not i n c l u d e Tauranga, but 
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we were abl e to have most p l e a s a n t d i s c u s s i o n s w i t h him i n whakatane. I n a d d i t i o n , 
due to the c o u r t s e y of Jim Duthie, we shared w i t h P a t r i c k Moore and Jim a very 
enjoyable and e x c i t i n g f l i g h t over White I s l a n d . 

SEQUENCES 

There i s s t i l l a sad l a c k of r e l i a b l e magnitudes f o r comparison s t a r s i n many 
southern v a r i a b l e s t a r f i e l d s . We a r e indebted to the D i r e c t o r , Mt. Stromlo 
Observatory f o r a l l o c a t i n g time on the 76cm r e f l e c t o r and a s s o c i a t e d equipment 
to enable members to work on sequence magnitudes. L . J . Williamson has a l r e a d y been 
able to use t h i s instrument f o r t h i s purpose. C. Bembrick, and members of the 
B.A.A. (N.S.W.) have a l s o had time a l l o c a t e d to them i n 1985 f o r sequence work. 
Other members have made use of t h i s instrument i n other programmes, wi t h the 
r e s u l t t h a t , a t times, a number of v a r i a b l e s have been observed a t l i m i t s normally 
beyond the t h r e s h o l d of t h e i r own t e l e s c o p e s . 

I am a l s o indebted t o David Kilkenny f o r supplying sequence magnitudes as h i s own 
observing permitted. Jan van P a r a d i j s has most k i n d l y s e n t some sequence magnitudes 
f o r AR Pav, 

CHARTS 

C h a r t s f o r Southern V a r i a b l e s , S e r i e s 17 was p u b l i s h e d and d i s t r i b u t e d by ASTRONOMICAL 
RESEARCH L t d . S e r i e s 18 i s c u r r e n t l y under p r e p a r a t i o n . These c h a r t s a r e p u b l i s h e d 
under an o r i g i n a l p e r s o n a l grant from the I.A.U. and have been i n demand. I owe 
a g r e a t debt of a p p r e c i a t i o n to Mati Morel, whose s k i l l e d draughtmanship and 
c a r e f u l a t t e n t i o n to d e t a i l m a intains the high standards t h a t he has s e t i n the 
p a s t . I t i s always a p l e a s u r e t o have h i s cooperation and t o work so c l o s e l y 
w i t h him. His own " V i s u a l A t l a s of the Large Magellanic Cloud" i s now i n demand 
by overseas astronomers. 

NOVA PATROL 

S e v e r a l r e q u e s t s f o r guidance i n c a r r y i n g out Nova P a t r o l s , both v i s u a l l y and 
p h o t o g r a p h i c a l l y , were made during the y e a r . Despite every encouragement most 
of those i n t e r e s t e d i n t h i s work apparently gave i t up a f t e r a s h o r t time and 
r e p o r t s on s e a r c hes c a r r i e d out have dropped o f f . 

OBSERVATIONS 

The o b s e r v a t i o n s c o n t r i b u t e d by members are l i s t e d on a f o l l o w i n g page. As u s u a l 
the t o t a l s are f o r the 12 months ending 31 August, 1984 i n order t h a t t h e r e i s 
a s t r i c t comparison w i t h p r e v i o u s y e a r s before the S o c i e t y changed i t s f i n a n c i a l 
year t o December 31. 

Th-«re was a s l i g h t i n c r e a s e on the p r e v i o u s 12 months, d e s p i t e g e n e r a l l y poor 
weather c o n d i t i o n s during much of the year a t many s i t e s . The t o t a l s do not 
i n c l u d e the c o n t r i b u t i o n s r e c e i v e d from the B r i t i s h Astronomical A s s o c i a t i o n f o r 
s t a r s south of the equator s i n c e these have been l i s t e d i n t h e i r own p u b l i c a t i o n s . 
They w i l l a l s o be shown i n the papers t o appear i n t h i s and subsequent i s s u e s as 
papers on the combined r e s u l t s a r e p u b l i s h e d . S e v e r a l members of the A.A.V.S.O. 
k i n d l y send e i t h e r t h e i r o r i g i n a l l i s t s of o b s e r v a t i o n s or d u p l i a c t e s to us. 
S i n c e t h e r e i s now such a complete interchange of o b s e r v a t i o n s between the two 
o r g a n i s a t i o n s no attempt has been made t o show i n the f o l l o w i n g l i s t e x a c t l y how 
many o b s e r v a t i o n s were made s p e c i a l l y f o r us and how many f o r the AAVSO. 
The very l a r g e i n c r e a s e i n both members and c o n t r i b u t i o n s i n the l a t t e r months 
of 1984 are not r e f l e c t e d i n the t o t a l s presented i n t h i s r e p o r t . 

The o b s e r v a t i o n s , e s p e c i a l l y of the experienced o b s e r v e r s , have maintained the 
high degree of accuracy of p a s t y e a r s . I would l i k e t o thank each, and every, 
observer, no matter whether h i s or her c o n t r i b u t i o n has been l a r g e or s m a l l f o r 
t h e i r e x c e l l e n t work. The f u l l e s t use i s being made of a l l r e s u l t s and the ever 
i n c r e a s i n g demand f o r v i s u a l r e s u l t s shows t h a t they a r e worth w h i l e . 
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ACKNOWLEDGEMENTS 

I t i s my g r e a t p l e a s u r e to express my most s i n c e r e thanks t o a l l members f o r t h e i r 
support and cooperation throughout the y e a r . Above a l l i t i s t h e i r o b s e r v a t i o n s 
that make the S e c t i o n p o s s i b l e s i n c e without these t h e r e would be no S e c t i o n . I 
also take t h i s opportunity of e x p r e s s i n g a warm welcome to the many new members who 
have j o i n e d the S e c t i o n i n r e c e n t months. I hope t h a t they w i l l f i n d t h a t they 
are p a r t of a happy band, u n i t e d i n the modest d e s i r e t o do something u s e f u l and 
c o n s t r u c t i v e r a t h e r than indulge i n mere s t a r gazing. The long s e r v i n g members 
have s e t a very high standard i n t h e i r o b s e r v a t i o n s and I am sure t h a t many of the 
new members w i l l reach the same l e v e l of s c i e n t i f i c accuracy i n due c o u r s e . ' 

My thanks a r e a l s o due t o those members who have c o n t r i b u t e d papers t o the 
P u b l i c a t i o n s , or a s s i s t e d i n t h e i r p r e p a r a t i o n . Most of these have a l r e a d y been 
mentioned i n t h i s r e p o r t and I t r u s t t h a t I have overlooked nobody. I f so I 
humbly apologies i n advance. There i s always work to be done by those who have a 
preference f o r desk work. 

Our thanks are extended to the s u b s c r i b e r s t o the v a r i o u s p u b l i c a t i o n s f o r t h e i r 
f i n a n c i a l support. We a r e indebted to many p r o f e s s i o n a l astronomers f o r t h e i r 
i n t e r e s t i n our work and f o r supporting our a c t i v i t i e s . W e hope t h a t those who have 
requested data, o f t e n i n advance of p u b l i c a t i o n , are s a t i s f i e d with the r e s u l t s . 
We thank so many who have given s m a l l g r a n t s or p a i d f o r the c o s t s of extended d a t a . 

My p e r s o n a l thanks are extended to the D i r e c t o r s of L o c a l S e c t i o n s f o r t h e i r work 
i n c o l l e c t i n g the o b s e r v a t i o n s from t h e i r members. I n t h i s regard I wish t o 
mention i n p a r t i c u l a r Jim Park; Jan Hers; Dick H u l l and Juan C a r l o s Marioni. 
S p e c i a l thanks are due t o Doug Saw, 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 , B.A.A., 
for the interchange of o b s e r v a t i o n s . 

Dr. Janet Mattei, D i r e c t o r , A.A.V.S.O. has been of wonderful help i n our f u t u r e 
plans by supplying complete d e t a i l s of the computer s e t up a t her headquarters and 
i n other d i r e c t i o n s as w e l l . We were d e l i g h t e d to have v i s i t s during the year 
from two members of the A.A.V.S.O. and look forward t o other members v i s i t i n g us 
during the coming y e a r . 

L a s t l y I wish t o r e c o r d my p e r s o n a l thanks to my w i f e , D o r i s , f o r her c o n t r i b u t i o n s 
to the work of the S e c t i o n and f o r her constant encouragement. 

1985 January 20. 
Frank M. Bateson 

DIRECTOR. 
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OBSERVATIONS RECEIVED FOR YEAR ENDED 31 AUGUST 1984. 

OBSERVER TOTAL STARS OBSERVER TOTAL STA1 
OBS Ofas 

ADCOCK, B 15 2 MARTIN, D. 409 29 
ALBRECHT, W.M.B. 164 24 MENZ, A.R. 18 7 
BEGG, D.L. 64 8 MENZIES, B. 1,191 42 
BEMBRICK, C. 3 1 MEYERS, P. 56 9 
BLANE, D.L. 42 7 MORISBY,, A.G.F. 20 17 
BROWN, N.J. 139 30 NELSON, P. 35 17 
BRYANT, K. 7 4 0'KANE, J . 153 29 
CODLING, G.G. 379 25 ORCHISTON, W. 524 26 
CRAGG, T.A. 1,202 480 OVERBEEK, M.D. 11,847 313 
CURNICK, C.L. 16 4 PARK, J . L . 405 43 
DEBONO, I . 7 3 PAZZI, L. 674 72 
DIETERS, S. 6 5 PEARCE, CA. 31 14 
DINGLEY, A. 82 12 PEMBLE, H. 5 1 
DODSON, A.W. 312 47 PROSSER, G.L. 68 28 
DURHAM, D. 1,066 84 HOST, F. 8 1 
EMMERSON, R. 197 14 ROWE, G.H. 313 56 
FRASER, B, 44 16 ROWLANDS, S . J . 20 8 
GOLTZ, W. 312 77 SAUNDERS, S. 170 37 
HARRIES-HARRIS,E. 585 56 S t . GEORGE, L.E. 73 17 
HERDMAN, G. 254 37 SRINIVASAN, S. 208 9 
HENSHAW, C. 66 4 STABENOW, R. 460 38 
HERS, J . 1,065 43 SHINKFIELD, R.C. 19 11 
HULL, (Mrs) O.A. 11 6 STEPHANOPOULOS, G. 1,164 170 
HULL, O.R. 3,319 247 TAYLOR, N.W. 1,416 125 
IVES, F. 629 91 THOMAS, R. 168 21 
IZZO, J . 2 1 TREGASKIS, T.B. 583 118 
JONES, A.F. 3,961 110 T u r l e , Mrs. L. 63 7 
JOZSA, A. 275 34 TURK, C. 29 20 
LAN HAM, L. 64 15 VENIMORE, C.W. 523 35 
LEE, D. 55 20 VINCENT, J.V. 384 18 
L E S L I E , Mrs. A. 293 15 WILLIAMS, P. 1,446 140 
LUMLEY, E . 366 32 WILLIAMSON, L . J . 827 36 
MARINO, B.F. 40 34 WINNETT, R.D. 448 63 

TOTAL OBSERVATIONS 38,800. 

Compared t o the p r e v i o u s ywelve months the r e was a s l i g h t i n c r e a s e i n the t o t a l 
o b s e r v a t i o n s , d e s p i t e unusual bad weather over many s i t e s and the bush f i r e s 
t h a t hindered o b s e r v a t i o n s by a number of our A u s t r a l i a n o b s e r v e r s . Un fortun ately 
a few of our very keen members who made s u b s t a n t i a l c o n t r i b u t i o n s l a s t year have 
had t o cease observing, t e m p o r a r i l y , as they have l o s t t h e i r jobs and are 
seeking work. 

The above t o t a l s , as mentioned i n the Annual Report, do not included those from 
the B.A.A. Al s o those who a l s o c o n t r i b u t e to the A.A.V.S.O. are not marked 
simply because to keep t r a c k on the o b s e r v a t i o n s they make s p e c i a l l y f o r the V.S.S. 
and those they make s p e c i a l l y f o r the A.A.V.S.O. would p l a c e an a d d i t i o n a l burden 
on our over worked Recorder. 

Ten o b s e r v e r s made more than 1,000 o b s e r v a t i o n s and t h e i r c o n t r i b u t i o n s accounted 
f o r j u s t over 68% of the t o t a l . Only o b s e r v a t i o n s r e c e i v e d up to 31 August have 
been i n c l u d e d i n the above t o t a l s . 


