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PUBLICATION No. 1 (C 73) 1.
of
VARIABL: STAR SECTION, iOYAL ASTRONOMICAL SOCIEFY
OFF N ZEALAND.

INTRODUCTION,

vhen Circular 199 was published subscribers were
advised that the format of the Circulars was being changed.
The objective in so doing was to present the observations
in a more useful form than that of tabulated ten day means,
and to provide @ more suitable publication for the results
of the Jection. 4t the same time alterations were made to
the methods of handling the records., These changes have
taken considerable time since it was desired to make certain
that the new systems functioned adequately, and that they
would result in a steady output of published material.

rublications now replace the former Circulars and
will be numbered from 1 onwards, followed by the last two
digits of the year. Lhus the present publication contains
the 1975 issue of what formerly were termed Circulars. <‘his
latter term is retained for the iionthly Circulars (li series)
that have appeared regulargly since Miay 1972, and for the
wpecial Circulars (5 Series). The former give monthly pre-
liminary data on wruptive and Unusual Variables; the latter,
issued irregulargly contain matters such as novae discoveries
which require prompt notification to observers.

Publications will appear, for the present ,once or
twice a year. Observations of Kira Cet; vemi-regular;
Irregular and other slowly varying stars will be presented
as light curves. Rapidly changing stars, such as those
of U vem, R CrB types, etr., will be given in ten day or
daily means and light curves. articles on observational
techniques and instruments will also appear. Predictions
will also be published together with lists of observed
maxima and minima.

Now that the extensive changes at headquarters have
been completed the aim is to bring all records up to date
promptly. For that reason the 1974 pPublications will be
available in z few weeks time.

Frank M., Bateson
Director.

18 Pooles wroad,
GRUBRTON .

1974 veptember 1 PaURANGA .,
Witw Z2BEALAND,




MAXIMA OF VW HYDRI IN 1972-73%

Frank M. Bateson

SUMEARY:  The light curve reproduced covers the interval

J.De 2,441,315 to 2,442,048, and is derived from 2,000 visual
observations. The daily means are tabulated and a list of
the observed maxima is given,

INTRODUCTION: Vi Hyi, a U Gen type variable, has been consis-
tently followed by observers of the Variable Jtar Section,
Royal astronomical Society of lew Jealand, for the past two
decades. Ubservations to 2,440,954 have appeared in the
Circulars of the V.3.5. 4 detailed paper, discussing all the
results, will appear in Liemoir No. 2, V.be., ReasSeNeZa,
currently under preparation. Preliminary discussions of some
of the results have been published (Bateson 1957; Bateson
1965; Bateson % Jones 1956).

CHaRTs & SBEUslCES: 4 chart (Jones 1954; Bateson & Jones,
1956) has been used by observers. 'This chart was also repro-
duced by Brun & Petit 1957.

The visual magnitudes adopted for the sequence stars
were determined by Bateson from step estimates by Jones.
S.P.D. =70°276, with a visual magnitude of 7.62 from :arvard
sdimegrams, Series 111, No.l, was taken as the zero point for
the sequence. It is probable that the adopted visual magnit-
udes are compressed, especially at the fainter limits.
However, as the determination of the times and nature of the
outbursts are the objective of visual observations, no amend-
ments to the adopted magnitudes have been made. This enables
the observations to be compared with those previously publish-
ed. PhotoeXctric magnitudes are awaited from the Auckland
Ubservatory. Preliminary values show that the minima mag-
nitudes of V. dyi are fainter than indicated on the adopted
visual scale. This does not alter the form of the light
curve, nor the types and dates for maxima.

OB3ERVATIONS: Daily means for the interval J.U. 2,441 ,%15
To 2,442,008 appear in Table 1. The first column contains
the last two digits of the Julian Day to be added to the
date shown at the head of this column. The decimal of the
Julian Day appears in the second column. This is given in
tenths except where it is useful to express it in hundredths.
The longitudes of our observers are such that observations
each night are centred around midnight G.M.x.T. Thus two
entries for the same Julian Date sometimes appear, €.g.,
2,441,3%20.0 and 2,441,320.9. The former refers to the

mean of observations for the night 2,441,319-320; the latter
to the mean for the following night.
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The third column of Table 1 gives the number of obser-
vations included in each mean., When the variable was fainter
than the magnitude shown, this indicates that there were no
positive observations. Usually there were a number of records
at different thresholds, but only the faintest is given for
each date. If there were more than one observation at this
limit this is shown, but those at brighter limits have been
ignored,

The final column in Table 1 gives the mean magnitude
for each date. ‘When the magnitude depends on a single obser-
vation it is given to tenths; otherwise it is given in hun-
dredths, Occasionally, when the variable was changing very
rapidly means are listed for half day intervals, or less.

LIGHT CURVE: An inspection of the light curve reproduced, on
a small scale, shows how completely the star has been observed.
The only breaks of more than two successive nights were:-

2,441,507 - 510 inclusive
640 - 644 "
877 - 881 "

A maximum may have gone unobserved during the second of the
above intervals. Otherwise it is most unlikely that any
maxima have been missed.

MAXTIMA OBSERVED: These are given in Table 2. The first colunn
gives the date for each maximum, followed by its mean magnitude
and the interval, in days, between successive maxima. The fourth
column gives the weight assigned to each date on the usual

scale of 5, excellent, to 1, poorly determined. These dates
have been determined from plotting on a much larger scale than
used for the light curve reproduced in this paper.

Supermaxima are noted in the final column., These are
defined as those maxima when the variable remains brighter
than magnitude 10.0 for six days, or longer. At such times,
VW Hyi usually, but not always, attains a brighter magnitude
than normal at maximum,

DISCUSSION: There are marked differences in the heights, form
and widths of the light curve at maxima. Bateson 1965 pointed
out that supermaxima tend to recur at an average interval of
179 days. This tendency has persisted throughout the two
decades over which VW Hyi has been observed. Other maxima

can be separated into a number of distinct types, dependent

on their widths, rates of rise and fall,and heights. There

are well defined relationships in the intervals between
successive maxima of the same type.

There is also a definite tendency for the time spent
at minimum to be related to the type of maxima that precedes
and follows the minimum phase.
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wince these relationships form part of the extensive
study of VW Hyi that is to appear in Memoir No. 2 they are
not further discussed here.

ACKNOWLEDGEMENTS: I wish to express sincere appreciation to
all observers for so consistently following this most inter-
esting variable.
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18.0 1 10.57 43 ,0 3 <12.7 56 L0 1 <13.2
19.0 5 9.97 44 ,0 1l <1l2.5 67 .1 1 <1%.2
20.0 3 9.60 45 ,0 1l <12.1 67 .9 1 13.2
20.9 5 9.47 46 - - - 69 .0 1 <12.7
21.9 10 9.72 47 .0 1 <1%5.2 70 .0 1 K12.7
22.9 1 10.7 48 .0 1 <12.7 71 .0 1 <12.7
24,0 3 11.47 49 - - - 7% .1 1 <13.2
25.0 1 13.0 50 - - - 74,0 2 <12.7
25.9 2 1%.15 ©51 ,0 1 <13,2 74 .9 2 <12.7
26.1 1 15.1 52 .0 1 <13.2 7% - - -
27.0 4 12.98 152 .9 1 1%.2 77 - - -
28 - - - 54,0 1 12.7 78 L0 1 12.9
29.0 2 13.20 55 ,0 4 10.12 78 .9 2 9.80
51.0 2 1%.05 57 .0 2 135,05 81 .0 1 <<1l2.1
2.0 3 13.2%5 58 ,0 1 1%.3 8l .9 1 13%.3
2.9 1 13.0 58 .9 2 <12.5 82 .9 2 13%.45
25,1 1 13.4 60 .9 3 13,37 85 .0 1 13%.0
36,0 2 12.90
gg.o g 10.%34

0 11.47




TABLE 1. DaIlY MialNs VW HYDRI (go

, 500+

2,441,300+ 2,441, 400+ <y L, 50U+ ’

JD D N. MaG. JD D N MNaG JODD N MsG JDD N MiG
86.0 I 13.2 3%6.7 I «iz.,1 88.2 1 13.4 42.9 3 11.17
86.9 2 13.30 37,9 1 <13.1 88.9 1 <12.5 4.0 1 12.8
87.9 3 13.30 38,9 1 <«12.1 90.2 1 13,2 45.2 1 13.5
88.9 3 13,30 39,9 1 1%.,4 90.9 1 10.3 46.2 1 13.2
89.9 2 1%.30 40.9 2 <13.2 92.1 3 11l.13% 47 - - -
90.9 4 13.47 41,9 1 13.6 93.1 2 12.65 49.2 1 <13.2
92,9 3 13.27 44.2 1 <13%.2 95.3 1 13.1 D52.2 1 13.4
32,9 3 13,40 44,9 2 <13.2 96.3% 1 <12.7 53.0 1 <12.5
4,9 3 13.37 46.2 1 <13%.2 97.2 1 <12.7 54.8 1 <11.5
95.9 1 1%.% 46.9 1 <13.2 98 - = - 56.0 2 <12.7
37.0 1 13.6 48 - - 99,8 1 13,2 56.8 1 <12.5
98.2 1 13.7 49,0 1 <1%.2 2,441,500+ 57.9 1 <12.7
98.8 1 13.5 49,9 1 <12,7 00.8 1 <13,2 58 - - -
39.9 1 13.0 50.9 1 <ll.6 02.0 1 13,4 60.0 1 <12.7
2,441 400+ 51 - - - 02.9 1 12.9 ©l.0 1 <12.7
00.8 1 13%.,6 52.9 1 <13%.2 04.0 2 13,40 62.0 1 <12.5
01.9 1 1%.2 53.9 1 <13.2 06.2 1 13,6 63.1 1 <13.2
D2.9 1 13%.4 55,0 1 <13.2 06,9 1 <12.5 64.9 1 <13.2
03,9 1 <12.7 55.8 1 13,4 07 - - - ©6.2 1 <12.7
04.9 1 <«12.7 5.9 1 13.0 08 - - - 66.9 1 «13.2
05.9 1 <1l2.7 57.8 1 <i%.2 09 - = -  67.8 1 <12.7
J06.9 1 <12.7 59,% 1 <13%,2 10 - - - 68,9 1 <12.5
07.9 1 <13%.0 60.0 1 <12.,7 1:2.0 3 11.27 69.9 1 12.5
08.8 1 <13.2 60.9 1 <12,7? 13.0 2 13,00 70.2 1 9.2
09.9 1 <1%.2 61.9 1 <12.7 13.9 1 <12.5 71.0 5 9.5
10.9 1 <12.7 62.9 1 <i2.1 14 - - - 72.0 4 10.98
11.9 3% 13.17 63 - =~ - 16.2 1 13,2 7%.0 5 12.50
12.9 2 13.15 64 - - - 17.% 1 13,1 73.9 1 12.9
1599 5 9-52 65.8 l <12-7 18‘5 l 15-2 75‘/0 l 12'9
14-9 9 9081 66.9 l <12.1 19 - - - 76'8 l 1502
16.0 6 11.15 67.9 2 8,95 20.3 1 13.3 78.2 1 13.5
16.9 5 12.44 68,9 3 9.20 2l.2 1 13.5 80.2 1 <13.2
17.9 3 1%.07 69.9 2 9,10 22.2 1 13.5 8l.2 1 1%.5
18.9 2 1%.30 70.9 6 9,05 23 - - - 82.9 1 <lz2.7
19.9 2 13,30 71.9 2 9,40 24.8 1 <11.5 83.8 1 <12.7
20.9 1 13,7 72.9 10 9,23 25.8 1 <l2.5 84.9 1 <i2.7
21.9 2 <12.7 73.9 5 9.62 26 - - -~ 85.9 1 <12.7
2%.0 2 13%.40 75,0 & 9.52 27.9 1 <l2.7 86.9 1 13.6
24,2 1 <13%3.2 76,0 3 §.79 29.0 1 13,4 87.9 1 <13.6
24.9 % 1%,10 77.0 3 9,77 29.9 1 <12.7 88 - - -
25.9 1 13,5 78,0 4 9,87 30.9 1 <12.,7 90.1 1 15.6
27,0 1 1%.4 78,9 6 9.98 %2.0 1 <1%.2 9l.1 2 <13.2
27.9 1 <13.2 79.9 5 10.28 234.2 2 1%.20 92.0 1 <13.2
28,9 1 13,5 80.9 3 11.27 24.9 2 1%.2592.9 1 13.53
29.9 1 13.2 81.8 1 12.8 26.2 1 13.5 93.9 1 12.9
30,9 1 <12.1 83,1 2 13,00 37.1 1 13.2 95.2 2 13.2
31.9 1 <12.7 84 - - - 38.9 1 <11.5 96 - -~ -
33,2 1 <13,2 85,2 1 13.1 39.8 1 <12.7 97.0 2 13.30
34,2 1 <13.,2 86.1 2 13.25 40 - = - 98.0 =2 <13.2
55 - - - 87.0 2 13,20 42.0 3% 9.97 98.9 1 13.6




PABLE 1. DAILY MEANS V4 HYDRI (cont).

2,441,600+ 2,441,600+ 2,441,700+ 2,441,700+

JD D N MAG, JD.D N LAG Jb D I MaG., JD D O uaG.
0.0 T <1%.2 ©51.I1 1 1%3.3 OO - - - 9,0 2 13,50
00 - - - 52,0 % <1%.2 01.9 1 13.2 49.9 3 13.13
01.9 1 13%.2 53,0 2 13.10 02.9 1 <12.7 50.9 3 13.17
03,0 1 13.2 53,9 2 13.35 03.9 2 13.45 51.9 2 13.15
0% - - - 55,1 1 <1%.2 05.0 1 <11.6 52.9 1 13.4
04.9 1 <13%.2 56,0 1 1%.4 05.9 1 12.9 53.9 1 13.0
06.0 1 <1%.2 56 - - - 06.9 8 10.42 54.9 1 <11.5
06.9 1 <12.5 58,0 2 13%.55 07.9 2 11l.35 56.2 1 <12.5
08,1 1 1%3.6 59.0 1 13.4 08,9 1 12.9 57.0 1 <1l.5
08 - - - 59.9 2 13%.25 09.9 2 13.40 58.2 1 13.3
03.9 2 9.50 0.9 1 1%.5 11.0 2 .1%.25 58.9 1 <12.7
10.9 6 9,45 61.9 1 13%.4 11.9 1 13.2 59 - - -
11.9 2 10.60 63.0 8 9.25 12.9 1 13.4 61.0 1 <10.9
12.8 1 12.0 6%.9 6 8.88 14.0 1 13.6 61.9 1 <1l2.7
15.9 2 13.05 65.0 10 8.79 15.0 2 13.40 62.9 1 13.2
14 - - - 66.0 7 -8.89 16.0 1 <12, 6%3.9 9  9.86
15.9 1 <12.5 57.0 6 8.73 17,0 4 13.22 65.0 6 9.75
16.9 2 13%.%20 67.9 4 9,05 18.0 4 13.45 65.9 7 11.20
17.9 2 13,55 63.9 4 9,22 19.0 2 15.35 66.9 7 12.85
18.9 2 13,50 70.0 4 9.32 20.0 2 13.25 67.9 1 13.0
15.9 2 <13%3.2 71,0 7 9.3% 20.9 2 13.20 68.9 1 <13.2
21.0 2 13,60 972.0 4 9.32 22. % 13,30 69.9 3 13.23
22.9 2 13,35 72,9 4 9,55 23,0 3 13.4C 71.2 1 <la2.7
23,9 1 <12.7  73.9 9 0,63 24,1 2 15.45 71.9 1 13.0
24,9 % <12.7 75.0 4 9,95 25 - - - 72,9 2 13.25
25.0 1 <1%.2 6.0 4 10.27 26.1 1 13.7 75.9 1 13.%
27,0 1 <13,2 77.0 2 11.70 26 - =~ - 74,9 1 13,1
28.9 1 <1%.2 77.9 2 12.70 28.1 1 13.8 75.9 1 13.2
29.9 1 1%3.4 78.9 3 12.87 29.2 1 <12.7 76.9 2 <13.2
20.9 1 1%.4 80.0 2 12.95 29.9 1 13.4 77.9 2 <13.2
32,0 1 <1%.2 8l1.0 3 13,27 3l.2 1 <12.5 78.9 3 13.%5
32,9 1 <10.9 81,9 3 1%.27 31.9 1 <10.9 79.9 2 13.25
33,9 1 <1%.2 B8%.0 1 13.3 32.9 3 10.90 80.9 2 153.40
5.0 1 <12.7 84,0 3 13,27 %3.2 1 9.4 8L.9 2 15.50
25,9 1 <13.2 85.0 1 13,2 3%.9 4 10,00 82 - - -
6.9 1 1%.2 86.0 3 1%.%%3 4.9 5 11.04 83.8 1 <13.2
33,1 1 <1%,2 87.0 & 13.17 %6.0 4 13.02 34,9 2 15,30
28 - - - 88.9 6 12.55 3%6.9 4 1%.17 86.0 1 <10.9
40,1 1 1%3.6  89.C 7 10.2% 3%37.9 2 1%.30 86.9 1 <12.5
40 - - - 83.9 6 11.3% 38.9 2 13.35 87.9 1 <10.9
41 - - - 90 - - - 20,8 1 13.3 88.9 2 <12.5
42 - - - 1.9 1 <12.7 40,9 2 <12.7 89.9 1 <l2.l
4% - - = 93,0 1 <11.5 4l.9 1 1.3  90.9 1 <12.7
44 - = - 94,0 1 13,1  42.9 1 13,4 91 - - -
45,8 1 1%.6 95,0 2 13,35 43%.9 1 15,4  93.0 4 13.70
47,2 1 1%.2  96.1 1 <l2.7 44.9 1 13.4  93.9 2 <15.2
48,0 1 <12.7 97 - - - 46,0 4 15,40 94.9 1 13.6
49.0 1 <11.6 99.0 1 <11.5 46.9 4 13.25 95.9 1 12.9
50.1 1 13,3 99,9 1 13.2 48.0 2 13.35 96.9 2 <15.2
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TABLE 1. DAILY MEANS VW HYDRT (cont).

| 2,441,800+ 2,441,800+

2,441,700+ 2,441,900+

JD D N MAG JDD N MAG, JDD N MAG., JDD N MAG,
97.9 2 1245 1.9 3 "9.67 88.0 2 12.20 3.8 I <I7.1
98.2 1 10.7 43,1 7 9,66 90.2 3 <12.7 35,5 1 <10.9
98.9 1 9.4 43,9 3 10.03 9l.2 3 <12.7 37,1 2 13.80
99.9 6 10.0%3 44,9 3 10.43 91,9 1 12.9 38.9 1 <12.5
2,441,800+ 45,9 4 11.12 92.9 1 <12.5 39.9 1 <12.5
00.9 5 11.50 46,9 1 12.3 94,2 1 <12.7 40.90 4 11.02
0l.9 2 12.80 47.9 1 <12.7 95.2 1 13.2 41,01 4 10,47
02.9 2 13.15 48,8 1 <11.5 96.1 2 <12.7 41.9 4 9,42
03.8 1 13.4 49 ~ - - 97.0 2 <12.7 42,9 6 11.2%
04.9 2 <12.7 50 - - -~ 98.2 1 13.4 43,9 2 12.60
05.8 1 13.5 51.9 1 12.9 99.0 1 <10.9 45,0 2 13,40
06.8 1 13.3 52,8 1 <12.7 2,441,900+ 47.0 1 <12.5
07.9 2 13.45 53.8 1 <12.7 00.0 2 <12.7 47.9 1 <12.7
08.8 1 13.1 54,9 1 13,2 0l.2 1 13.6 48 = - -
09.9 1 <11.5 55,8 1 <13.,2 02 - - - 50,0 1 <12.7
10.9 1 13.5 5.9 1 <12.1 04.2 1 13.1 51,01 <13.2
11.9 1 13.2 58,0 1 <12.,7 05 - = - 51.9 2 <12.7
13.2 1 <1%2.2 59,0 1 13.0 06.9 1 <10.9 52,9 1 13.4
13.9 2 <12.7 59.9 S5 10.44 07.9 1 <10.9 54,0 1 13.2
14.8 % 12,17 60.1 2 9.95 08 - - - 54,8 1 <13,2
15.3 3 10.77 60.8 2 11.05 09.9 1 <12.5 55,9 1 <12.7
15.8 2 10.70 6l.2 2 11.40 10 - - v 56.9 1 13%.6
16.32 1 10.9 61.9 3 12.50 11.8 1 <1%.2 57,9 1 13,2
16.8 3 11.70 63%.%3 1 13,2 12.9 1 <11.5 59,0 1 13.1
17.2 2 12.50 64,0 1 <12.7 13.9 1 <12.5 59.9 1 13.4
18.9 1 <12.5 64.9 1 1%.5 14,9 1 <12.7 61l.0 1 13.2
19 - - - 65.8 1 13,2 16.3 1 <12.7 62.0 1 <12.7
20,8 1 <12.7 67.2 1 13,4 17.0 1 <13.2 63,0 1 <13.2
21.9 1 13.4 67.9 2 <12.5 17.9 2 <13.2 64,9 1 <12.7
22.9 1 13,2 68.9 1 <l2.1 18.0 3 12.77 65.9 2 <12.1
2%2.8 1 <13.2 69.9 1 <10.9 18,85 2 10.25 66.9 1 <11.6
24.9 3 13,33 71,1 2 13,45 18.92 3 9,57 67 - - ~
25.9 1 <13.,2 71.8 1 <12,5 18.98 5 9,30 68.9 1 13.4
26.8 1 <12,7 72.9 1<12.1 19,9 5 10.44 69.9 1 <12.7
27.9 2 13.40 73.9 1 13,2 20.2 4 10.95 70,9 1 <1%.2
29.0 2 13.35 74.8 1 <12.5 20.8 2 11.90 71.9 2 <1%,2
29.9 2 13.30 75,9 1 <10.9 21.9 1 <12.1 72 2 - -
30.9 1 13.2 76.9 1 <1l.6 22.9 1 12.7 73,9 2 13,40
31,9 1 13,0 77 - - - 24.0 4 <12.7 74,9 1 <13%,2
33,020 9.76 78 - - - 25.0 2 1%3.60 75,9 1 3.6
33,916 9.80 79 - - - 26.0 1 <13.2 76.9 6 6.68
35.0 10 9.89 80 ~ - - 27.0 1 <12.7 97,92 2 11.00
35.9 3 9,40 8l - = - 27.9 1 <11.5 78.02 3 11.47
37.0 4 9,37 82.9 1 <12.7 28.9 1 <10.9 79.1 1 12.7
37.9 3 9.90 83.9 1 13,1 29.8 1 <12.7 79,9 1 13.3
38,9 3 9.77 84.9 1 12.6 30.9 1 <12.7 81.0 2 13.30
40.1 2 9.90 85.9 3 9,90 32.2 1 <12.1 81.9 1 <13.2
40.8 3 9.57 86.9 4 10.75 33.1 1 13.8 82.9 1 13.5
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TABLE 1, DAILY MEANS VW HYDRI (cont).

2,441,900+ 2,442,000+ 2,442,000+
JDD N MAG. JDD N MG, JDD N MaG
83,9 I I3%.4 00.9 1 <13.2 14,9 12 9.15
84,9 1 <13.2 02.0 1 <13.2 15.9 7 9.40
86.0 2 <12.5 02.9 2 1%.40 17.0 8 9.50
86.9 1 <12.7 0%.9 1 <13.2 17.9 10 9.67
88.0 1 <13.2 o4.9 1 13.4 18.9 2 9.85
89.0 1 <13.2 05.9 2 <«13.2 19.9 4 10.20
89.9 2 <12.7 07.0 2 <1l%.0 20.9 o 10.23%
30.9 1 13.6 07.9 3 1%.07 22.2 1 11.5
91.9 1 153%.5 08.92 1% 11.21 22.9 1 12.6
92.9 1 «1ll1l.6 08.97 3 10.97 24.0 2 12.80
9%.9 1 «11.5 09.06 2 10.40 24,9 1 13.0
94,9 1 <13.2 09.9%3 7 9.5%3 25 - - -
95 -~ - - 10.91 10 10,06 26.9 1 <ll.6
96.9 1 «12.7 11.05 8 9.50 27.9 2 12.80
97.9 1 <12.7 11.9 6 9.32 29.0 3 <12.7
98.9 1 13.4 12.9 6 8,92 30,0 1 132.0
99.9 2 13,2 14.% 1 9.5 31.0 1 13%.0
PaBLE 2. V. HYDRI-—iiadlild 1972-73.

J.D HL2AN INT b, RigiRKs
24441 ,%%7.1 10.3%4 24,1 5

355.0 10.12 17.9 5

379.0 9.80 24,0 3

413.9  9.52 54.9 )

467.9 8.95 54.0 5 Supermaxinum

491 10.3 23.1 %

511 ? 10,67 20 2 tossibly 511

10.6

542.0 9.97 31.0 4

570.9 9.20 28.9 4

©10.5 9.2 ¢ 39,6 4

663%.9 83.88 53.4 5 Supernmaximum

689.0 10.25 25.1 5

706.9 10.42 17.9 5

733.2 9.4 2645 5

764.5 9.2 7 31.3 4

799 9.4 4.5 4

815.6 10.4 16.6 5

8%5.9 9.40 20.5 5 Jupermaximum

860.1 9.95 24,2 5

886 9.90 - 26.1 5

919.0 9.20 25.0 P

942 Q.42 23.0 5

976.0 9.50 34,0 5 _
2,442,01%.0 8.92 37.0 5 Supermaximumn

0%%.9 10.3% 20.9 5

5

HlmHHHHIHNmHNWFNMZ%
@
+

e

15.05
12.35
10.45
10.90
11.60
<12.5
<l2.7
13%.55
<12.7

15.4
<1%.2
<12.7

13%.2
<1l3.2

L] * L
O+

L IR ACMS VAN TAS AN VAN AN NANN [\
OWO OW I \WOOVO\O OYV\W O Ol

<13.6

ooy}

.5 & brighter than




' T

VW _ HYDRI
{ [ ] |

%-‘9
4o
i ol
v
{ v Y
[ "
v % v l wa v | v vr::(/ Vv;
! v k{\\iv: i3
! I ' l l '!
315 !
1 R —
| 2441575=835 ‘N&\

-9
i | ’ 1 1
| | v ‘ | vy
L- v \ Ve V) Y J 4 | "'
v . ‘1 v v . vv | \. J-
v v v k 4\ ] ) j
Y 4 WW‘W v li } ‘{‘. vy ]
WV V( ww v /}v v g .
\‘{—\&}/ mJ Y . u\#'w
i

v i\ -
W, i
\J\l mvxﬁ\w/ &"whrr%/J 'Sh;\\:f X¢A} &hig
1 i I | | | { | | / |
575 - A




10

VW HYDRI

! T | [ ] {
2441835=2442055
_ —49
o )
Moy | | o
" \ \ vy Vv 1 v W ‘. v V! ! ! IFX .4'"
\v ; v v W \V v v ! J ; l
" ] vl vv ‘ % v \V —12
! sy v vv ve ly v
N g& J' v W VYW Wy vy v v W . vV 14
oo\l [t Tl T
| i $ \l\l T I ! | \‘ t |
835 895 995 2442
055




11.

W PHOZNICIS~- A Mira type Variable
Frank M., Bateson

SUMMARY: Observations of W Phe for the interval J.D. 2,436,076
to 2,441,562 are given in the form of light curves.
Maxima and minima are tabulated. Elements found
are: -
spoch Max. J.D. 2,436,461 + 33234, M-n 140%.
ilean Max. 8.91_; mean min. 14.02_ . Extreme
range 8.1 to 1X.4, v

OBSERVATIONS: Light curves give the visual observations of
W Phe from J.H. 2,436,076 to 2,441,562. Charts 117 and 118
(Bateson et al 1967) were used by observers. There is
generally little scatter between individual estimates.

some degree of uncertainty exists concerning
the exact shape of the light curve at minimum phase, because
there are few positive observations at this phase. This is
partly due to W Phe being below the threshold of most of the
instruments used at its minimum phase. However, the variable
has been well observed down to 1%.5, enabling minima to be
determined with reasonable accuracy from the standard light
curve.

MAXIMA AND MINIMA:

Table 1 lists the maxima observed. The first
column gives the number assigned to each maximum on the basis
of the fpoch given by Kukarkin 1970 as 2,430,193 + 33143,
Successive columns give observed date; visual magnitude; the
interval, in days, between successive maxima, and the assigned
weight, on the usual scale of 5 (well determined) to 1 (poor).
Two sets of 0-C residuals are given in columns 6 and 7. Those
in the sixth column are based on Kukarkin's epoch and period;d
those in the seventh column are for the Epoch 2,436,461 + 332.4.
The respective average O-C residuals are + 2244 and + 7%8.

Table 2 gives the dates of minima, derived by
using the standard light curve when observations are lacking
at minimum., These dates are of a lower accuracy than those
of maxima.

DISCUSSION: i Phe is a typical Mira Cet variable with generally
narrower maximum than minimum. The extreme range is 8.1lv to
14.4v, but the variations in amplitude are not abnormal for
this class of variable.

The elements found for W Phe are:.

d
EPOCH MAX. J.D. 2,436,461 + 33204 M-m 140
MZAN RANGE:- 8.91v to 14.02v

dy (42.2% of period)
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REFERENGES: -

Bateson, F.M; Jones, A.F; Stranson, I. 1967 "Charts for
Southern Variables." Series 4., Publ. by F.M. Bateson
Kukarkin, et al. 1970. General Catalogue of Variable
Stars. Vol. 2. Moscow.

TABLE 1,
OBSERVED MATIMA OF W PHOENICIS,
N. J.D. MaG,  IND, Jt  Q=Cy 0=Cq
18 2,436,135 9.4 +.. 3 -21 + 6
19 461 9.1 326 5 =27 + 0
20 778 9.0 317 4 -41 =15
21 2,437,113 9.2 335 4 =37 ~-13
22 437 8.4 324 4 -45 ~21
25 768 8.7 331 5 =45 ~-23
24 2,438,111 9.1 343 4 -3%3 -12
25 456 9.0 345 4 -19 + 1
26 780 8.6 %24 5 =27 - 8
27 2,459,119 9.2 339 5 ~19 -1
28 452 8.4 3535 4 -17 -1
29 783 8.9 3351 4 -13 -2
30 2,440,123 9.4 340 5 -9 + 6
31 457 8.1 334 5 -6 + 7
52 793 9.5 336 3 -2 +11
3% 2,441,120 8.9 327 % - 6 + 5
34 448 8.9 328 2 -9 + 1
TABLE 2.
MINIMA OF W PHOSNICIS,
2,436,317 13,7 ces 1ay
649 13%.6 332 129
274 13.6 325 159
2,437,294 14,0 320 14%
625 14.0 331 14%
973 - 14.4 348 138
2,438,311 14,2 338 145
637 14.0 %26 143
969 14.2 5%2 150
2,439,303 14.0 330 149
649 14.2 346 134
976 1l4.4 %27 147
2,440,322 15,8 U6 145
658 13%.8 336 135
979 14.0 321 141

2,441,317 l4.4 338 1321
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THE VIsUalh COMPARATOR

dric Harries-larris

SUMMARY: -~ The development and construction of a visual
comparator is described. Methods of testing and cali-
bration are detailed, and a statistical analysis is
given of the results on various comparison stars.,
Procedures adopted for the use of the comparator

in observing variable stars are discussed. This

paper was originally delivered at the 1974 National
Convention of australian amateur astronomers held in
adelaide, South Australia. '

INTRODUCTION:

Ihe main objective in variable star observing is the pro-
duction of accurate light curves. allied with this is,
naturally, accurate determinations of the times of maxima and
minima; periods, and other elements.

Satisfactory results, within the limits of the various
techniques are obtained by three methods, viz:-

(a) Photoelectric Photometers.

(b) Photometers of the extinction type, meridian or
Zellner type.

(¢) Visual observations.

I have omitted photographic techniques since these are
beyond the scope of this paper. Of the above methods, (a)
is by far the most accurate and provides not only very
accurate results but gives much more information since the
observations are usually made in three colours. hilst it
is in use by a limited number of part-time astronomers it
does suffer the defect to them that it requires a consider-
able outlay in cash and must be augmented by facilities for
reduction.

The second type of photometers (b) preceded the use of
the photomultiplier tube and one form is the subject of this
paper.

Visual observations continue to be carried out by part-
time astronomers, organised into national and international
groups. Indeed, most of our knowledge of the behaviour of
many classes of variable stars is entirely, or almost entirely,
dependent on the observations made visually.
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However, visual observing, even in the hands of very
experienced observers, does have certain drawbacks. Firstly,
many of the stars, for instance those of Mira Ceti, irregular
and semi-regular types are red stars; quite often very red.
Because the comparison stars used are of earlier spectral
type, a colour error is introduced. This is unavoidable in
visual work since most red stars are variable. Secondly,
most observers have a systematic deviation which makes their
estimates either too bright or too faint. The effect of this
is to a great extent overcome by pooling the results from a
large number of observers when the systematic errors tend to
cancel out, or corrections can be applied.

To do this means that there must be a large number of
estimates for each star. Thirdly, in visual observing no
account is taken of the varying atmospheric effects on the
observations. They are also subjected to errors due to the
orientation of the field,

The application of standard methods of observing, as
laid down by the Variable utar section, Royal Astronomical
Society of New Zealand, tends to keep the errors of obser-
vation in visual results to a minimum. The regults achieved
by visual methods cannot be duplicated in any other way,
except by patrol photography, and this method is no more
accurate than visual observing.

COMPARATOR

To overcome the drawbacks of visual observation, I have
constructed an aid to more accurate observations. This is a
natural development from the photometers that have been in
use in many countries,

I decided that the crux of the matter was the comparison
star, and I decided to carry with me, a comparison star that
would always be in the field, alongside the variable star that
I was viewing; and which could be matched simply to the
brightness of the variable star.

The result was the Visual Comparator. Unfortunately,
I am not a good handyman, and I am an even worse electrician.,
I have no doubt that in the hands of a skilled craftsman, or
even a more patient one than I, a visual comparator could be
made that would incorporate all the refinements that I am
unable to make myself.

Bearing in mind my limitations, I set to work to pro-
duce a variable false image of a star that would stay con-
veniently within the field of view. There are two ways of
doing this. One would have been to interrupt the light coming
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from the star and by using plain glass, optically flat, pro-
ject a light source directly into the eye-piece. The other

way was to view binocularly; the right eye at the telescope

eye-piece, and the left eye at the false eye-piece where I

could simulate a star image.

I chose the latter, not having sufficient confidence
in my ability to collimate an otherwilse complicated optical
traine.

The essentials of my requirements were thus:-

(a) 4 light source that had to be constant, (1.e. DC,
and independent of the town's mains and its
fluctuating voltages).

(b) Two separate systems to vary that light source.

(¢) A device to reduce the light to a false star
image.

(d) A method of introducing that image 1into the field
of any variable star.

I have just discussed the choice of "d." I comment
on the other requirements:-

(a) For the power source, I used the battery of my
car through a convenient instrument-panel plug. The decay
curve on a good battery in daily use 1s minimal enough to
e neglected over the short period that it is in use.

(b) It was necessary to employ two variation systems,
one to bring the false image to a matching brightness of a
known comparison star, and the other to vary that setting
by a measurable distance to match the variable star with a
maximum of movement for accuracy. :

My first attempt, which was in use for many years was
to make variation system No. 1 of two polarised filters, one
fixed and the other capable of turning through ninety degrees.

Variation system No. 2 consisted of a rheostat that
was calibrated in tenths of a visual magnitude. Calibration
is discussed in detail later in this paper. '

(¢) A diaphragm was made of aluminium foil to interrupt
the light source and pierced carefully. The technique for
piercing holes in foil came from MNRAS, 1936 March, p.452.

It is worth quoting this advice:-
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"The principal difficulty in making pinholes 0,0025mm
diameter by piercing a hole in tin foil with a needle, lay
in making the needle really sharp. But Mr. J.M. Dodds of the
Metropolitan Vickers Co. solved this difficulty by the follow-
ing technique."

"!he needle, mounted on a rod is first honed on a fine
stone until the diameter of its point does not exceed 0.0lmm.
This is not difficult provided one inspects the point fre-
quently during honing with a microscope. <The final honing is
done on glass."

"Lay the needle on a glass plate and press heavily with
one finger behind its point. Lift the needle so that it is
bent through several degrees, then still pressing with the
finger, simultaneously twist and withdraw. This honing
quickly results in a sharp needle,"

"Ihe foil is tacked to a glass plate by its edges only,
and the needle point is then gently placed on it and the
needle rotated without pressure through at least one revol-
ution and then lifted off. Some practise is needed to avoid
dragging the point sideways in lifting off. If the needle is
not rotated the hole will not be reasonably circular. Not
every plerce is successful, but one can in this way nake
reasonably circular pinholes 0.002mm in diameter."

I found that with trial and error, (sany more errors
than trials it seemed to me), I was able to make one success-—
ful diaphragm out of ten; which will give some idea of the
time spent on this stage of the construction.

AosllBLY :

The components were then assembled as compactly as
possible to accommodate them close to the telescope tube
adjacent to the eyepiece. To achieve this, I purchased a
rectangular plastic box and mounted the bulk container,
(an 0ld screw-top aluminium film container) with the dia-
phragm attached to the cap in such a way that the pierced
hole was concentric. (Labelled 4 in the diagram on page 20).
This was pointing towards a flat piece of aluminised plate
glass mounted upon a dowel and turned through 45°, (B in
the diagram on page 20). This turned the beam of light
from the diaphragm and directed it to an identical mirror
at C which in turn directed the beam through 45°, where it
passed through a lens at D which brought it to a point
image. This then passed through a hole drilled in the
side of the box and through a small tube fixed to the out-
side of the box with 'aAraldite' adhesive, (~abelled E in
the diagram).

This served as the false eyepiece. The 6v standard
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bulb used was suitably 'frésted' with sand paper, and con-
siderable care taken in the soldering of wire leads to the
contact at the base, (it melts easily!).

The electrical circuit was originally very simple,
with one rheostat providing the full range of variation 2.
A friendly electrical engineer pointed out to me that both
variations 1 and 2 could be achieved with the use of rheo-
stats, and then proceeded to design me a circuit built
around the power source of a 12v battery and the type of
standard 6v bulb that I was using.

It was important that the full amount of movement of
the final potentiometer in the circuit had to remain within
the linear part of the filament heating curve of the bulb.
The effect of current passing through the filament is
logarithmic when one plots I (Current) against E (Voltage).
But it must be remembered that the curve is reasonably
linear between Ig/2 against V/3 and tends to flatten out at
I, against Vo. Therefore it is important that the movement
of POT 1, which I term the rheostat that will be used for
measurement of magnitude difference, and POT 2 do not affect
the logarithmic part of the curve.

The design was as follows:-

Lamp res: 5.5v 200 NBueeeeeeelBa? Ohms

Il

2.5V 200 ma.o-o---12.5 Oms
at 12V 200ma......--...-..R=6O Ohms
12V 50011181 ----- es s e 0 oR = L{"O Oth
'herefore required R Diff = 25.8 Ohms

=40 -18.% = 21.7 Ohms

The two variable rheostats (POT 1 & POT 2) had controls
that protruded through the box and had marked discs that could
be read at the telescope; the knobs were smooth and feature-
less, but had a slot milled in them which could be inspected
to see the position of the knob. A switch was also fitted
conveniently by the main rheostat, (POT 1) and the whole
arranged so that a single screw would affix the box to the
telescope in such a manner that the false eyepiece on the
box was always adjacent to the eyepiece on the telescope and
to its left.

It was also capable of limited movement around the
optical eyepiece. It could also swing inwards and outwards
to accomodate the correct distance between the two eyes in
comfort,
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I discovered that it was of considerable importance not
to know where the indicator on POT 1 was, through knobs or
pointers protruding through etc., otherwise anticipation auto-
matically followed. The milled slot could not be felt with
the fingers, nor could it be seen until deliberately looked at
after the assessment.

This then, was the set-up, ready for calibration. The
whole was connected to its power source and a good clear night
selected for testing.

shen viewed binocularly, the false image appeared in
the telescope eyepiece field slightly to high left at all times.
Stars selected for calibration were viewed at high right, to
keep the two images horizontal (Figure 1, page 2%)

CALIBRATION PROCSDURL:

(1) A star of visual magnitude 6.0 was selected near zenith.

(2) An arbitrary mark indicating 6.0 was made on the POT 1
disc near its hypothetical lowest resistance.

(%) POT 2 brought the false image's brightness to match
with the comparison star.

(4) A star of visual magnitude 7.0 was selected in the same
field.

(5) It was matched carefully with POY 1l and the dial marked
17,0', This was repeated ten times using the mean
arbitrary '7.0' mark (Figure 2, page 23).

(6) A star of visual magnitude 8.0 was selected, also in the
field.

(7) It was matched carefully with POT 1 and the dial marked
'8.0' through the mean of ten such readings.

(8) 4 star of visual magnitude 9.0 was selected also in the
same field. It was matched carefully with POT 1 and the
dial marked '9.0' through the mean of ten such marks.

In actual fact, the marks were so close together that
the spread was little more than one degree, the pencil marks
_running into one another (Figure 2, page 2%).

The dial was checked to see if the marks indicated a
linear relationship (i.e. regularly spaced around the dial);
if they had not been, the procedure would have been to repeat
the testing at a different commencing setting on POT 1 until
it ,was so. However, the markings were well within the space
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of one degree of being linear, and so the dial was filled with
divisions equally marked off in tenths, each fifth mark slightly
larger than the tenths, and the tenth mark, larger still (Fig.3,
page 23).

No figures were allowed on the dial at all.

A series of ten entirely different readings were then
taken on another night, on a different 6.0 visual magnitude

star. This was done by bringing the false image from minimum
intensity g% to matching brilliance and the result read off
directly. ne next reading was made by bringing the false
image from maximum intensity down to matching brilliance and
again, read off directly, and 8o on until all ten readings
were recorded. The same procedure was repeated for comparison

stars of visual magnitudes 6.5; 7.0; 7.7; 8.0 and 8.6.

The results are tabulated below. The graph, on puge
%0, has the arithmetic means of the ten observations plotted
against the six comparison stars used, showing the standard
deviations produced by using the visual comparator. ‘

1) Comparison star = 6.0 read

&S
VA Zﬁf
509-0-00- O.l-loao OoOl
5.8 0.0 0,00
6.0 0.2 Q.04
6.l 0.3 0.09
5.8 0.0 0.00
6.2 0.4 0.16
6ol O.4 0.16
6.1 0.3 0.09
6.0 0.2 0.04
5.9 0.1 0.01
Arithmetic 2
Mean = X =  ©0.05 = 2,0 84 =0.60
2 89)
Subtracting (8 & - ’= ( 0.6 -~ 0.4 ) = 0.20
* 0.20 , 2 .
— No of (Obs - 1 = —@—n = 0,022 = -3 = variance
3tandard Deviation =ng B JEiEEE; = 0,148
95% C 1limit - 2:138:ce22 - o.m1

3.16 _—




2) Comparison = 6.5 Readings
-3
A
sos e 0009
0.01

D>

Ol E £ RPNV EO

COOO0OOCOOCO
L]

[N RN R R N Re)Nor N
PO = O O W
O
L ]

O
[

& & ¢ & 0 8 ¢

|
£

Arithmetic a2

Mean = ¥ = 64.5 S = 1.5 S =0,31

g%= 2,25  * 2

=l
!

2 .
2
Subtracting (S&o ~ % ) = ( 0.31 - 0.225 )

. (Mo of Obs - 1) = 9'—8§§ - 0.009 &
.'« Standard Deviation =¢6[
95% C limit = O°02‘*ig'26 = 0.072

25.

00082

variance

= 0.094
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3) Comparison = 7.0 readings
2
A JAN
7.2.‘... 0‘4.’... 0.16
6.9 0.1 0.01
6.9 0.1 0.01
6.8 0.0 0.00
6.8 0.0 0.00
6.8 0.0 0.00
705 005 0.25
7.0 0.2 0.04
6.9 0.1 0,01
ls1 0.3 0.0
Arithmetic 2
I\ﬁean = X = 69.7 5 --1.7 o¥a) =Oo57
e
52 = 2.89 .*. B = 0.289
Subtracting 2 g@
( s& - T ) = (0.57 -0.,289) = 0,281
* (No of Obs - l) = 0'381 = 0,031 & - variance
' Stangard Deviation =J& <  =v0.031 = 0,176
95¢% ¢ limit = 221782222 . 0,133

3.16 Lt




4) Comparison = 7.7 Readi
D
7.7...... 0.2 ® o 5 0 0
7.8 0.3
77 0.2
7.5 0.0
748 0.3
77 0.2
7.6 0.1
7.8 0.3
77 0.2
2.5 0.0
Arithmegic
Mean = & = 76.8 S = 1.8 se =
(‘2—-
82 = 3024 o.o LND' -
2
Subtracting (Szf'- ) = (0.44
' 0.116
+ (Noof Obs -1 ) ="09 = Q.

.

2

Standard Deviation =J6d

95% C limit

0.114,2.26
3.16

ngs.

AQI
0.04
0.09
0.04
0.00
0.09
0.04
0.01
0.09
0.04
0.00

——mt

0.086

27,
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5) Comparison Readings 8.0

L Val
Be2esee0e540..0425
7.9. . 000020 o0 .0.04
8-00..00.3-- . 00009
BeleeesOul.o.as0.16
7
7
7

2

07.0..0.0..0.0.00
|9c 000002000 00004
08000-01130000001
8.2--4.0050-0.0025
BeleesaOubheos 016
M....u.'. -O‘Ol

Mean = ¥ =  §°27.29 .'. 5° =0.729
N
Subtracting (8.° - §°) = (1.01 - 0.729) = 0.281
I

0.281

Z - - 2
o (No. of Obs 1) 9 = 0,031 é = variance

Standard Deviation = /{? =/0.31 = 0.176

00176-2026 =

95% C limit = £33 0.134
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6) Comparison 8.6 Readinﬁs'

AN L
805.0...000..-..0.00
8.6..0..001'00000001
8.7000000-2-.--.0004
BeBreees0e3000a.0.09
8-5-.--.000.....0.00
8.7;-...0.2..- ..0.04
8.80...-0-5.000.0.09
8;7.....0.2..0.00.04
8.6--.000.1.0...0001
§;§oooo-9;lo-a-oOoOl

Arithmetic

Mean = % = 86,55 = 1.5 S22=0.33
- N
2 . 2.05 .. % = 0.22

Subtracting (84 - 52 ) = (0.33 -0.225 ) = 0.105
< (No of Obs - 1) = 102 . o.012 6*. variance
Standard deviation =/g*  =+0.011 = 0.105
0.105.2.226 = 0.0
95% C limit = 5.16
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Graph of Arithmetic Means of 10 observationg plotted
against 6 _comparison stars
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OBSERVING VARIABLS STARS WITH THE VISUAL COMPARATOR.

The field of the variable is selected and a quick glance
at the variable made to ensure selection of the comparison star
closest to its apparent brightness. This ensures that the
interval is kept to a minimum,

The POT 1 is then set to the comparison star's value.
(Bearing in mind that there are no figures on the dial; only
markings). Figure 4, page 23, illustrates what is meant by
say, 6.6. Looking through the two eyepieces with both eyes
open, which is a very restful position, the false star image
is brought horizontal and adjacent to the comparison star.

(Figure 5, page 23).

A rich field, like that of GV Car, can cause problems
in identification of the false image, particularly when it is
faint. OGwitching on and off usually fixes this.

POT 2 is then turned to bring the false star image to
match the comparison star.

POT 1 is then moved away from its setting and brought
back to match the comparison star as a check. If it registers
within a tenth of a misual magnitude it is considered alright
to proceed.

The variable is then brought horizontal and adjacent
to the false image and POT 1 turned to bring the false star
image to match. (Figure 6, page 23).

The new reading is noted and the comparison star re-
matched for a check. The procedure is repeated and if the
same results ensue the matched reading is used as the value
of the variable.

At an early stage, I used to take the mean of ten such
readings, but the rapid acquirement of skill at matching, plus
its comparative ease and speed usually produced a row of
identical results. WMy present procedure is to take as many
separate readings as there are variations over three, and
this has always been no nore than four on any occasion.

I stress how easy it is to match two brightnesses
accurately. I would also stress that the above procedure
sounds and reads much slower than it is in actual fact.

The whole operation on any one star takes but a few
seconds, and is no slower than taking assessments with
ordinary methods of visual observing, if those are properly
carried out.
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It was a simple procedure to check the performance of
the observer, using the comparator, against normal visual
observations. This required only a few seconds extra of
observational time. The results were quite comparable and
gave me confidence to apply to the Director, Variable Star
Section, R.A.5.N.Z%., Frank M. Bateson requesting assistance
and guidance.

He was most enthusiastic and immediately supplied me
with two Cepheid variables to study, saying that it would be
in the area of the Cepheids that the comparator would have
the best application. I started work on o and X Cru with the
aim of determining the value of continuous observations of
stars of limited range. Other stars added to the programme
include thr brighter Cepheids, Beta Dor, Kappa rav, 1 Car
and ER Car.

Under Bateson's guidance, I have studied the stars
5 and £ Uru for a number of years. Bateson is currently
preparing a paper on the observational shortcomings and
advantages of the comparator which should make a valuable
contribution to any further activity by part-time astrononers
who might be moved to use such a device,

In reviewing this paper, Bateson pointed out that in
the hands of an average observer, the comparator produces
more reliable results than those he would obtain visually.
It was also pointed out that the ¥isual comparator is best
employed in the observation of Cepheids, rather than in the
observation of Mira type variables, where there is likely
to be a sufficiently large number of visual observations
capable of producing a light curve that is as reliable as
that from a single observer with a comparator.

T know of at least three other persons who have built
and used visual comparators; two here in South Australia and
one in WJarsaw, Poland. I would be interested %o hear of any
others.

CONCLUSIONS

The Visual Comparator does work. It fulfils the objects
that I set out to achieve. I urge all variable star observers
to seriously consider the advantages to be gained by construct-
ing one. These advantages would immediately benefit the
Variable Star Section as a whole. I repeat, the visual
comparator is not a photometer; it is not a device for
measurement at ail. 1t is an aid to judgement superior to
the generally accepted methods of judgement at present in
use. I am sure that any variable star observer who has
read, my arguments will immediately see potentialities in this
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idea for improvement and refinement.
I also ask any members who may be moved by this paper
to build and use a Visual Comparator to contact Bateson for

further directions. I, too, would be most interested to share
and compare with them on their results.
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FOUR R CrB TYPi& VaRIaBLES.
Yrank il, Bateson.
SULMARY: Observations of the “our & CrB type variables, UW Cen;
S Aps; GU Sgr and RY Sgr are continued from previous
publications. The observations are given in ten day

means and shown in light curves.

OB ERVATION:

Table 1 lists the ten day means in the usual form.
Ubservations of U4 Cen were published by Bateson & Jones
(1972a) to 2,440,833 (1970 Sept. 3). Records since that date
to 2,442,045 (1973 Dec. 28) are now published.

Bateson (1971) published observations of & Aps and
RY sgr to 2,440,860 (1970 wept 30). These are now extended
to 2,442,045 and 2,442,000 respectively.

Bateson & vones (1972b) published observations of
GU Bgr to 2,440,536 (1969 liov 10). These are now extended to
2,441,947 (197% Bept. 21).

LIGHT CURVES:

Light curves, covering the intervals included in
Table 1, are shown in Figures 1 to 8, inclusive, and dis-
cussed below.

UW _Cen: This star commenced a major decline about 2,440,853.
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After 2,440,926 UW Cen was below the threshold of the instru-
ments used. It remained invisible to 2,441,371, when it was
observed at magnitude 12.0. Negative observations between
these dates have been omitted from Table 1.

The width of the minimum from 12.0 on the fall to 12.0
on the rise was 490 days. The date UW Cen reached minimum is
pure conjecture. It appears that it might have been about
2,440,950 which gives an interval of 820 days since the previous
minimum (Bateson & Jones 1972a).

The light curve, from ten day means, after the variable
became visible again is shown in Figure 8, in which crosses
represent single observations. The semi-regular variation,
previously noted by Bateson & Jones (1972a), persists, although
this is not as obvious in the small scale light curve reproduced
as in that on a larger scale.,

i few photoelectric observations communicated by the
Auckland Observatory, during the interval covered by the obser-
vations now published, show that the visual estimates were
consistently too faint by 0.l4 magnitudes compared to the V
magnitudes.

S Aps: The light curve is shown in two sections in ifigures 1
and 2. Large dots represent ten day means derived from ten

or more observations; small dots means from 2 to 9 observations
whilst crosses denote single observations.

. 3 Aps declined very steeply to a deep minimum. From
2,441,095 to 2,441,3%1 it was invisible, belng below 1%.4 for
most of this time, and probably below 14.0. It was observed

at 12.2 on 2,441,335, The width of the minimunm, represented

by the time below magnitude 12.0, was 289 days. © aps probably
reached minimum about 2,441,110, making the interval since the
preceding minimum 1,3%67 days.

e small semi-regular variation persists, but is shown
much clearer in the large scale plot from daily means than in
Pigures 1 and 2.

GU Sgr: The light curve is shown in four segments in Figures
Sy, and 7, because of breaks in the observing season due to
proximity to the Sun. In the figures crosses denote that there
was only a single observation within a ten day interval; dots
represent means from two or more observations.

©Lxcept for the intervals shown in Figures 3 andﬁ?
GU Sgr was poorly observed. ihen the observations are suffic-
ient the semi regular variation in about 38 days persists
(Bateson and Jones 1972b).
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A decline to a deep minimum commenced about 2,441,790,
This fall was comparatively slow. GU Sgr was invisible and
below 1%.7 after 2,441,914.

RY SgriFigure 5 shows the light curve from ten day means on a
small scale. Crosses represent single observations. Rf'Sgr
was well observed, and, because of the small scale used and

the frequency of the means, no attempt has been made to show
different sizes of dots to represent the number of estimates

in any one mean. Onmitting the few ten day intervals in which
there was only one observation, the average number of estimates
used for each mean is 10.Z2.

RY $Sgr probably reached a deep minimum on 2,441,310
with a width, at magnitude 12.0 of 260 days. Minimum magnitude
was probably <15.0. The well known semi-regular variation is
well shown in larger scale curves. The interval from the
previous deep minimum is about 1,545 days.

WP ERENCIS:
Bateson, F.ul, 1971 Circ. 168, V.is,8., Ria.8.N. 2.

Bateson, F.il.; Jones, a.F., 1972a. Circ. 185. V.o.0., R.h.G.N.d,
Bateson, F.i. &Jones, a.F, 1972b. Circ. 1935, V.5.5., R.A4.5.N.Z,

TABLE 1.

Tl DAY MisallG.

Us Cen UW Cen UW ven Ui Cen
123753 12375% 123753 123753
2,440,000+ 2,441,000 + 2,441,000+ 2,441,000+
839,9 9.45 2 442,4 10.75 2 649.2 9.63 3 830.8 9.49 14
846.9 9.4 1 451,0 10.97 3 660.8 9.73 3 840.9 9.55 8
856.8 9.8 1 459.9 10.6 1 669.2 9.7 1 850.4 9.60 11
871.% 10.2 1 472.7 10.34 5 680.3 9.74 5 859.6 9.63 11
884,2 12.8 1 479.2 10.23 3 688.6 9.65 4 869.4 9,69 8
901.2<12.2 - 490.2 10.%38 5 699.9 9.68 5 879.9 9.59 7
912.1 12.% 1 501,9 10.25 2 711.1 9.52 4 890.0 9.57 7
918.6 12.80 2 512.9 10.2%3 3 718.3 9.57 8 899.6 9.58 10
926.1 12.9 1 519.6 10.22 6 730.2 9.62 5 911.5 9.62 5
942,0<12.8 - 529.7 10.21 8 739,6 9.69 8 920.6 9.67 7
539,1 10.48 6 748.9 9.57 14 927.9 9.73 3
2,441,000 + 552.3 10.30 2 763.1 9.57 4 940.4 9.58 9
371.3 12.00 3 56l.1 10,02 8 770.5 9.71 15 951.5 9.61 7
390.2 11.%6 5 572.3 9,76 5 779.2 9.72 16 - 967.5 9.4 1
396.2 11.2% 3 578.1 9.92 4 791.1 9.53%3 9 983.2 9.6 1
41%,0 10.95 2 589.6 10.17 3 801.6 9.53 10 994.2 9.4 1
415,7 11.13 3 627.2 9.6 1 808.5 9.58 10 2,442,000+
428,.0 10.95 2 6%9.2 9.6 1 818.9 9.45 8 002.3 9.3 1
010.5 9.30 3
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Uw Cen
123755
2,442,000+

017.2 9.5 1
9.30
9.65

030.6
039 .4
045.2 9.5
5 APS
145971
2,440,000+

368.0 10.20

879.8 10.20

889.9 10.3%3%
9.95
917.8 10.14

914.9

325.9 10.0
939.0 9.92

950.1 10.15

972.1 10.13

980.2 10,22
998.% 10.22

2,441,000+

010.0 10.25

018.7 10.25%

0%1.9 10.22

041.0 10.18
048.7 10,40

060.,0 10.60

068.8 10.95
08l.2 12.55
088.4 14,10
095.0<15%.4
106.0<15.4
121.2<13%.4
128.1<1%.4
144,0<15.4
159.0<15%.4
172.9<15.4
178.0<14.5
189.1<15.4
200.2<15.4
211.1<15.4
220.9<1%.%
230.5<13.4
241, 4<13 4
,250,6<15%.4
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PaBLE L (cont)e

o Aps.
145971

5, 44T, 000+
263.9<1%.4
272.4<15.4
319.0<11.2
331 ,1<11.9
340.2 12.16
350.0 12.12
358.7 12.10
11.89
11.62
11.35%
10.85
10.83
10,74
10.68
10.61
10.41
10.3%5
10.57
10.46
10.34
10.45
10.42
Lo, 0 1045

10.45
10.51
10,28
10.51
10.24
10.%5
10.28
10.24
10.28
10.24
10.50
10.57
9.9
10.0
10.55
10.15
10.27
10.50
10.17

10.41 «

oo L

)

&AW EUNNO~J

S
3

5 ADPSe
145971
2,441,000+
7%9.7 10.04
49,4 10.14
761.7 10.54%
770.5 10.26

779.7 10.21 -

791.9 10.27
800.7 10.35
810.1 10.54
819.8 10.18
830.,% 10.37
829.,6 10.55
850.% 10.25
860.4 10.17
869.% 10.18
882.8 10.07
890.8 10.08
898.7 10.01
912,5 10.10
919.5 10.14
928.,2 10.11
940.8 10.05

950.5 10.10 «

959 ,4 10.11
970.5 10.11
980.% 10,14
389,4 10.1%
2 442,000+
001l.2 9.99
009.5 10,00
019.5 10.10
0%1.7 10.07
040.1 10.07
QUS4 10.00
GU ogr.
181824
2,440,000+
710.2 10.50
719.6 10.55
73%.3 10,50
240 .4 10,47
762.0 10.5
770.5 10.52
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GU Sgr.
181824
2,440,000+
791.6 10.60
797.,6 10,40
807.5 10.25
820,7 10.25
832.3 10.40
8%7,4 10.20
851.3 10.10
861.9 10,30
879.6 10.27
891.9 10.7
904.,9 10.4
907.9 10.7
915.9 10.7

2,441,000+
069.7 10.70
091.7 10.00
100.0 10.9

117.9 10.9 1

129.5 10.3%0
144,9 10.%
152.0 1C.%
158.7 10.40
175.0 10.0
185.9 9.8
202.9 9.8
209.7 10.25

219.0 10.1

2%2.9 10.5
242.0 9.8
26%.9 10.55

452,1 9.8
458.% 9.8
472,9 10.9
480.0 10.9
504.9 11,47
51%.0 10.4
531.6 10.43
540.0 10.30
561.6 10.57
57%.9 10.4
587.5 10.25
599.% 9.8
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621.9 10,35 2




GU Sgr
181824
2,441,000+
717.2 10.3
729.5 10,30
738.1 10.70
749.0 10.62
756.7 10.65
770.9 10.40
780.4 10.44
790.0 10.67
800.8 11.40
808.2 11.70
817.8 11.81
830.3 11.81
840.4 11.98
854,0 12.10
859.7 12.09
869.1 12.24
882.9 12.%5
890.,1 12.56
897.% 13.23
914.0<1%.5
922.5<15%.7
929,0<12.,0
942,2<13%.7
946.9<1%.7
RY s3gr.
191033
2,440,000+
871.1 « 54
880.0 .86
890.4 .92
898.1 .66
910.5 .25
919.% <S4
951.9 .5
2,441,000
0l2.2 8.6
C350.2 8.4
o44.2 10.5
050.3 10.9
062.1 10.5
069.8 10.39

OO

079.5 10.90 2
093.8 11.20 3
098.9 10.80 2
120.5 11.02 6
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PTABLE 1 (cont).

RY Ggr

1910
2,44%%OOO+
1%0.8 10,351
140.0 9.95
151.1 10.14
160.7 10,70
171.1 10.55
179.8 10.33
188.8 10.29
200.6 12.25
210.0 12.75
219.5 12.60
230.5 12.94
241.7 1%.57
249.8 13,19
26%.2 1%.5%
268.9 13.47
276.9 13.6
289.9 13.4
571 .2<12.5
389.3<15.9
402.% 13.4
418,1 13%.4
428.6 15.20
452.0 12.22
471.9 11.60
480.0 11.16
489.3% 10.45
500.9 10.67
511.8 10.47
518.1 10.03
530.4 10.05
538.5 10.13
549.7 10.06
560.8 9.53

569.9 9.17 ¢

581.1 8.93%
591.0 8.58
600.5 8.48
609.0 8.89
620.1 9.56
630.2 8.90
639.5 8.56
651.% 8.56
660.1 8.54
666.9 8.40
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LIGHT CURVES OF SOME MIRA TYPS VARIABLIS

Frank i, Bateson

On pages 41 to 5% appear light curves for V selg
5ely S Tucy; T Scl; T Fhe; X Sel; U Tue; U Sel; R Horg
Hor; & Micj; R Gru; S PsAj; R Psaj; T Gru; © Gru; R Indj;
Tuc and V rhe,

S b U

These continue the observations previously published
in the Circulars of the Section. “he intervals covered
differ in accordance with the date of the last observation
published for each star, The curves are from individual
visual observations, and in drawing them allowance has
been made for accidental and systematic deviations. Tor
some stars the scatter of the observations is minimalj;
for others there is more scatter than is desirable.
Observers will be able to check from their own records
to see how their observations compare with the curves.

The next Publication contains many more light
curves together with a Table of the observed dates of
maxima and minima for the curves now puolished and for
those in Publication No. 2. Predictions also appear in
Publication No. 2.

It is not intended to reproduce all subsequent
curves on the large scale used in Publication No.l.
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