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Project on Unusual Carbon Stars 
John Isles

�%������ ���������������� 679 announced a new VSS project on unusual carbon stars, in 
collaboration with astronomers at University College, London. Charts have 
already been distributed to the observers who have so far expressed interest, but 
more observers are needed, so copies of the charts are also given here. Members 
are also invited to take part in an interesting experiment involving the use of filters 
for visual estimates of two stars in the project. The four stars to be observed are:

VX And, 
EU And, 

V778 Cyg, 
BM Gem,

type SRA, 
type SR, 
type LB, 
type SRB,

visual range 
photographic range 
photographic range 
photographic range

7.8- 9.3, period 369 days; 
12.9-14.1, period unknown; 
11.6-13.5; and 
11.5 - 12.1, period 286 days?

Carbon stars are very red and consequently they are much brighter visually than 
might be suggested by the photographic ranges (estimated from blue-sensitive 
plates). My visual estimates in 1988 May-Oct range as follows:

VX And 8.3- 9.3, EU And 10.9-11.8,
V778 Cyg 10.5-11.5, BM Gem 8.3- 8.8

Thus all four variables are within the range of small instruments.
In the article that follows this, Ian Griffin of UCL explains why these stars are 

of particular interest. The initial aim of the VSS project is to provide visual light 
curves for the period during which observations are being made at different 
wavelengths, using different telescopes on different dates, so that it can be seen 
whether each star was visually bright or faint at the time of each observation. Any 
of the stars that turn out to vary enough will be retained on the telescopic 
programme, so that the period and amplitude of variation can be estimated when 
we have a long enough run of data.

Visual observations can be made in the usual way every 5-10 days, using the 
“v” magnitudes given with each chart. They should be reported as soon as possible 
after the end of each three-month period to me, and also half-yearly to Melvyn 
Taylor.

Filter experiment
Visual magnitude estimates of red stars are notoriously difficult to make. The work 
of a single observer may show considerable internal scatter, and furthermore when 
the work of several observers is compared it is not uncommon to find that one is 
systematically brighter than another by as much as a magnitude. This effect is 
fairly well understood, though impossible to correct; it is due to the varying use of 
direct or averted vision, and the “Purkinje effect” whereby in a larger telescope red 
stars appear brighter (relative to the comparison stars, which usually are not red). 
Moonlight, haze and some light pollution introduce further systematic errors.

2





The light loss is about 1.6 magnitudes with the yellow filter and 0.9 magnitude 
with the blue. A very red star, though, will appear much fainter with the blue filter, 
so that blue estimates of EU And or V778 Cyg would require quite a large 
telescope. Also, as it happens, B magnitudes are not available for faint stars near 
these two variables, so it is not so easy to set up a sequence. For our experiment, 
therefore, it is suggested that observers should on each occasion make three 
estimates of VX And and BM Gem: one without any filter, one with the Rosco 15 
filter and one with Rosco 67. The “v” magnitudes for comparison stars may be used 
for both non-filter observations and Rosco 15, and the “b” magnitudes have been 
calculated for use with Rosco 67.

If the experiment is successful, we should find that the observations of several 
observers made with a particular filter are in closer agreement, so that minor 
fluctuations of the star are more clearly defined. There is also a possibility of 
detecting change in the colour of each star. Pulsating variables are generally redder 
at minimum brightness, so the amplitude in blue light may be greater than in yellow 
or with no filter.

Filter observations of the two stars should be written up on the same report 
form as estimates made with no filter, and the remarks column should indicate 
clearly which observations were made with each filter and which with none. A 
decision whether to introduce filters in regular VSS work, and what filters might 
be used, will be made in the light of this experiment. In the meantime, filter 
observations of other stars are not required.

Please note that ordinary visual observations of these stars are needed NOW. 
Don’t wait until you have got your filters.

�"�������������������������������������������#������������

���$�� �%�����&��Chart and v mags from AAVSO (be) chart, 1974 July. (Photovisual 
sequence from H.A. 108.) b mags are 0.24 V + 0.76 B, using values from CSI. The 
AAVSO sequence has been preferred to the CSI V mags as it appears more 
satisfactory. Comments on the b sequence, and estimates of the stars for which b 
mags are not available, will be welcomed.

�������%�����&��Field sketch from Papadopoulos Atlas and preliminary sequence from 
visual estimates by J.I.

�������'�����(�)�&��Chart from JBAA 1986 Feb page 102, with amendments. (The three 
brightest stars on the original chart have been deleted as they do not exist!) 
Sequence measured by Dr R. Wood, Royal Greenwich Observatory, for SN1980K 
in NGC 6946.

�*�+���,���!�&��Chart adapted from one generated from CSI database by Ian Griffin, 
University College, London, v and b mags from CSI (v=V, b=0.24 V + 0.76 �*�-�. 
comments invited on both.
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Four Important Peculiar Red Giants
Ian Griffin, University College, London
[The preceding article presented details of a project on unusual carbon stars. In this 
article, Ian Griffin explains why visual estimates of these stars will be particularly 
useful.]

I should be extremely grateful if VSS members would consider putting some of 
these stars (VX And, EU And, V778 Cyg, BM Gem) on their observing lists. The 
first priority should be to start a long-term monitoring programme in order to study 
the temporal variations in magnitude, to define any periodicities present, and also 
to define the amplitude of any fluctuations in brightness.

I am planning to observe these objects at optical, radio andinfra-red wavelengths 
on various dates over the coming months, and it would be useful to me if when 
reducing my data I knew whether the observations were obtained when each star 
was bright or faint in the visual region. This is where I feel that VSS members’ work 
would prove particularly useful since I hope their observations would provide a 
record of the stars’ optical behaviour before, after, and (best of all) during the 
observing time that I obtain.

Now, to tell your members the reason for requesting that you consider adding 
these stars to your observing list. Here goes....

All of the above stars have been classified as carbon stars from their optical 
spectra. This means that the ratio of carbon to oxygen in their photospheres is 
greater than one, and they can be described as ‘carbon-rich’. Because all stars of 
this type lose mass via stellar winds, one would expect any circumstellar material 
to reflect the same carbon-rich character found in the photosphere.

Current theories about circumstellar material tell us that in carbon-rich 
environments one would expect dust of a certain type to condense preferentially. 
This dust, composed of silicon carbide (SiC) and amorphous carbon, has a 
characteristic emission feature in the infra-red at 11.3 microns, and this was in fact 
observed around many carbon stars by the low-resolution spectrometer (LRS) 
aboard the Infra-red Astronomy Satellite (IRAS) during 1983.

Strangely, however, none of the four stars of interest showed this 11.3-micron 
SiC feature (and neither did two southern carbon stars not included in the VSS 
project and not known to be variable). Instead, their LRS spectra exhibited a strong 
emission feature at 9.7 microns, which is characteristically found in oxygen-rich 
environments (such as around M stars like Betelgeuse) and is due to silicate dust.

Thus we have a slight problem. The photospheres of these stars are apparently 
carbon-rich, yet the dust shells around them appear to be oxygen-rich. Further 
evidence that the dust shells of at least some of these stars are oxygen-rich comes 
from the fact that, within the last year or so, water maser emission has been detected 
from at least three of them (EU And, V778 Cyg and BM Gem); water masers are 
normally found in the circumstellar dust shells of oxygen-rich stars.
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are systematic differences between visual and photoelectric V-magnitudes that 
depend on the spectral type. These can rise to 0.2 mag for M-type stars. It is, 
however, possible to correct for these. In addition, I have found occasional 
anomalies such as Xi and Lambda Gem which differ by a quarter of a magnitude 
on the V-scale, but which I see as almost equal in brightness.

Observer differences are another potential source of spurious variation. These 
can arise from inherent differences between the observers’ eyes or from differences 
in technique or instrumentation. By technique I mean whether the observer uses 
averted or direct vision, or whether he takes a quick glance or has a long stare when 
making an estimate. The importance of this was brought home to me a few years 
ago when I found that I could make the red star UX Dra brighter by over half a 
magnitude just by staring straight at it for a few tens of seconds! As an illustration 
of the effect of different instruments on the estimated magnitude, I regularly used 
to notice a jump of one or two tenths of a magnitude in the light-curve of Mira when 
I switched from using binoculars to the naked eye as the star rose above mag.5. It 
is best for observers to try to minimize these sorts of problems by being as 
consistent as possible in their observing technique and in the instruments they use. 
If this is done, then it should be possible to correct for any remaining differences 
between the observers, at least in those cases where they have made enough 
observations to establish reliably any systematic deviations from the norm.

The position-angle effect is the last of my main sources of spurious variation. 
It is a systematic error in the estimated magnitude, which varies with the orientation 
of the field in the sky. It frequently shows up in the light-curves of circumpolar stars 
as a wave with an amplitude of one or two tenths of a magnitude and a period of 
one year. I have occasionally come across a similar effect in non-circumpolar stars, 
but in these cases it might be a consequence of some of the estimates being made 
in twilight, rather than the true position-angle effect. Variations due to the position- 
angle effect should show a coherent light-curve when folded on the sidereal day 
(which, incidentally, is a good reason for recording the time, as well as the date, 
when observing slow variables). However, bias might well confuse things a bit.

The second line of attack in the study of suspected variables is to try to show 
that all the available information on the star in question is consistent with it being 
a member of a known class of variable star. Preferably it should be a fairly typical 
member of one of the more common classes. For example, if you think that you 
have found the first-ever W UMa star with a B-type spectrum, or if you claim to 
have discovered a new RCB star (these are very rare) then you have almost 
certainly made a mistake somewhere.

The spectral type is a key piece of information in determining variability. 
Knowing it can save an awful lot of wasted effort. For instance, a red-giant star is 
unlikely to show rapid variations within a single evening, and you would probably 
be wasting your time in looking for them. On the other hand, an A-type suspected 
variable could well be an eclipsing binary or an RR Lyrae star, and it would
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Fig.l CQ Cep: Hiltner's observations and data from IUE Fine Error Sensor

Fig.2 CQ Cep: measured phase of primary minimum
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Dr Hill gave two further examples of opportunities available to amateurs. The 
Be stars, many of which are bright enough for amateurs to observe, are the object 
of study by an international network of observers and a newsletter, specially 
dealing with these stars, is published. The flare stars, also, were subjected from 
time to time to multi-wavelength campaigns. A recent exercise on YY Gem 
involved, among others, GINGA (Japanese X-ray Satellite), UKIRT, IUE and 
many optical telescopes. Both Be stars and flare stars would benefit from 24-hour, 
multi-site surveillance and such observing programmes, which would require to be 
co-ordinated on an international basis, would be helped by amateur involvement.

Constanze la Dous (University of Cambridge) discussed the cataclysmic 
variables. These objects exhibit a wide variety of variability in time scales ranging 
from seconds to years with associated brightness changes of fractions of a 
magnitude to several magnitudes (Fig. 4).

The various sub-types can all be accounted for by a single model whereby in 
a semi-detached binary system a white dwarf draws material from its main 
sequence companion and creates an accretion disc with a hot spot at the point where 
the gas from the cooler star impinges onto the disc. In many objects short time-reso­
lution observations reveal the presence of the hot spot as a periodically recurring 
hump of some 0.2 - 0.5 mag. in the optical lightcurve (Fig. 5). Probably cataclysmic 
variables are a rather common late evolutionary state in the life of binary stars.

The observation of cataclysmic variables by professionals is hampered by the 
difficulty of obtaining sufficiently long-term use of telescopes. Thus, amateurs 
who are unrestricted and able to observe for periods of weeks or even years (the 
longer the time base the more valuable the observations), can obtain information 
of great interest to the professional.

The observations will need to properly resolve the orbital period (typically in 
the order of 2-6 hours) which means that a measurement every 5-10 minutes would 
be quite sufficient - although shorter time intervals would yield yet more valuable 
data. S ince the effects under study are in the order of half a magnitude an accuracy 
of 0.1 mag. would suffice although, again, a higher precision would be desirable. 
It is important, however, to observe the same object continuously on consecutive 
nights for as long a time as possible.

Because these objects are rather faint, the conflicting requirements of short time 
resolution with long integrations may best be resolved by observing in the so called 
‘high-speed mode’. Thus, as the observations need to be tied together for intervals 
of a few weeks only, the comparison star in the immediate vicinity of the variable 
is calibrated (once and for all) and observed, with the sky, only every 5 to 40 
minutes (depending on the weather conditions) to establish a photometric reference 
system. For the majority of the time the variable itself is under observation and 
being measured by undertaking many, comparatively short, integrations each 
immediately following the other. (More information and a list of variables and 
comparison stars is available on request).
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and Wolf-Rayet stars despite their prodigious mass-loss rates and so a programme is 
required to keep a close check on their periods.

Several brightish stars are worthy of observation and my colleagues and I are interest in 
hearing from any amateurs who might be able to make accurate photoelectric measurements 
(0.01 - 0.02 mag). Examples are CQ Cep (9thmag, ��  = 40 hrs, ampl. approx. 0.6 mag), AO 
Cas (6th mag, �����0 3.5d, ampl. 0.15 mag), V444 Cyg (8th mag, ��  = 4.2d, 0.4 mag). Obser­
vations are best carried out using a standard filter (such as B or V) and reductions made 
against approved standard stars so that the results can be tied in with data from elsewhere. 
This is particularly important for complex systems such as GP Cep (9th mag, two periods 
due to two binaries in a quadruple system: 6.7d and 3.5d, ampl. 0.1 mag).

Contact: D J. Stickland, Rutherford Appleton Lab.,
Chilton, Didcot, ΟΧΙ 1 OQX

Resources of the BAA VSS
John Isles

The BAA VSS is a group of (mainly) amateur astronomers who observe variable stars for 
pleasure and in the hope of doing something of scientific value. Its main resources, which 
may be useful to professional astronomers, are its observer network and its database of 
observations.

The observer network
Some 3000 amateurs can be contacted through BAA publications. At present about 60 of 
these are active in variable star work, most of these being in the UK. Most observers can only 
make visual magnitude estimates, with internal errors of about 0.2 mag, or more for red 
variables. The annual number of estimates reported is over 50,000, and rising. A few 
observers use photography, and a very few photo-electric photometry.

Statistics on the equipment in use are not available (so all VSS members are urged to 
complete the accompanying questionnaire), but visual monitoring of variable stars brighter 
than mag. 14 is routinely carried out, and several observers can reach mag. 16; one photo­
graphic observer can reach mag. 20.

The VSS has a close working relationship with the magazine �'��������������������� �������1�'���+�) through 
whose system of telephone alerts and electronic mail circulars, many active observers in the 
UK and several other countries can be contacted very quickly. When required, observers can 
within minutes be set to work on a given star, and observations can be collected and 
forwarded to interested astronomers monthly, weekly or even daily.

The database of observations
The BAA VSS is the world’s oldest variable star organisation, having been formed in 1891, 
and it has continuous records for nearly a century on some stars. The database of some 2 
million magnitude estimates is independent of data available from other organisations, e.g. 
AAVSO.
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(Following the meeting Guy Hurst was able to supply Mr Griffin with visual 
observations of these stars taken over the last few years which has enabled a better 
modelling for the stars to be achieved).

David Dewhirst (University of Cambridge) reminded the meeting that profes­
sional library resources could be made available to amateurs and, for example, 
literature searches could be undertaken provided the project was intelligently 
conceived.

Phil Hill described briefly the twin telescope in operation at St. Andrews for 
photometric observations. He stated that the observatory would welcome organised 
visits by parties of amateur astronomers. Ian Howarth mentioned that there existed 
a fund, designed to assist amateurs who need to travel for training. John Mason 
stated that amateurs should be encouraged to visit professionals and see them at 
work. Joint workshops could be arranged. Richard Chambers thought that on 
occasions the visit of professionals to see the amateur at work would be beneficial.

Robert Smith (University of Sussex) recommended that when observing 
cataclysmic variables it would be more valuable to undertake extended observations 
on a few stars rather than observing many stars in an attempt to cover the start of 
any outburst.

A long and useful discussion ensued covering the points raised. It was agreed 
that the professional-amateur co-ordinating committee (PACC-VS) be formed 
with the following members:

Professional: Dr Constanze la Dous (Cambridge)
Dr Robert Smith (Sussex)
Dr David Stickland (RAL)

Amateur: Mr Guy Hurst
Dr Richard Miles 
Mr Roger Pickard

Mr. Pickard would act as editor of the newsletter. The first priority was to work 
out means whereby contact between the amateur and the professional could be 
achieved and to this end the committee would meet as soon as possible to consider 
the publication of the first newsletter (the committee, in fact, met on Wednesday 
25th May).

Finally, it was felt that the meeting had been a very rewarding one. Thanks were 
due to David Stickland for organising the professional contribution and to CMHAS 
for arranging the amateur side. Ian Howarth had overseen the excellent arrangements 
atUCL.

A special tribute was paid to Mrs Jean Felles (CMHAS) who single-handedly 
arranged the catering facilities including morning coffee and afternoon tea as well 
as a buffet lunch.

(This report prepared by Hugh Duncan and John Howarth - CMHAS.)
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Observations Timings
Photoelectric:

J Ells (EJ) 276 9
A Hollis (HO) 75 3
R Miles (M l) 58 1
R Pickard (PI) 15 2
J Watson (TW) 31 4
Total 455 19

Visual:
T Brelstaff (BS) 754 57
A Chapman (Cl) 12 1
L Cluyse (UY) 50 2
T Cooper 8 -
H Duncan (DH) 38 4
P Ells 4 -

R G eddes(G l) 93 9
A Gibbon (G2) 16 1
C Henshaw (HC) 178 3
A Hollis (HO) 12 1
J Isles (IS) 57 3
G Kirby 3 -
B Mclnnemy 14 -
G Maris 16 -

A Markham (QM) 41 2
P Mettam 6 -

I Middlemist (MM) 133 13
G Pointer (PI) 45 5
M Reynolds 12

cM Taylor (TY) 78 5
N Taylor (Tl) 63 4
P Wheeler 8 -

Total 1641 no
Grand total 2096 129

The observer codes C 1, G 1, G2, Μ 1, P 1, T 1 are temporary, pending the allocation 
of final VSS codes to these observers by the Deputy Director.
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The total numbers of observations received for known and suspected eclipsing 
variables in constellations Peg-Vul, including estimates reserved for separate 
discussion, are summarised below.



In the accompanying list of observed minima, photoelectric determinations are 
underlined, and were made using a V filter unless noted below. The symbol 
distinguishes timings that are uncertain because the observations were discordant, 
or one branch of the light curve was inadequately observed, or there were long gaps 
in the estimates; it has exactly the same meaning as “?” in previous lists. For further 
explanations, see �$������ 58.

In addition to the timings in 1985-86, we repeat three earlier minima of W UMa 
by observer EJ, which as previously published were affected by an error in the 
light-time corrections. An asterisk draws attention to further information in the 
following notes.

AB Per The large O-C of -0.64d in 1985 confirms the similar O-C of -0.63d in
1982 (�$������ 60).

LS Per The large O-C of -0.2Id in 1985 confirms similar O-Cs of -0.23d: in
1983 �1�$������ 60) and -0.22d: in 1984 �1�$������ 61).

Beta Per As usual, epoch and O-C are calculated from the elements of the 1985-
87 �*���$���� However, the �*���$�� quotes an erroneous epoch of minimum from �,�%�$�� 
2520, in which the calculated times of three minima (from Ashbrook’s 1976 
elements) have evidently been listed instead of the observed times. (This was 
pointed out to the writer by Dr T. Saemundsson, University of Iceland.) The mean 
O-C of our timings against the �*���$�� elements, which are used in the ���������	�������- 
�%�������������2�������.�����& and (from 1989) in the BAA �2�������.�����&�) is +0.002d in 1985 and 
+0.01 Id in 1986. Four visual timings in 1986 published in �%�%�����*���%�������������� 82 give 
a similar mean O-C of +0.0 lOd.

SU Psc Observations 6094-6411 folded onto a single cycle in order to derive 
the timing.

V861 Sco Observations 6616-6740 folded onto a single cycle in order to derive 
the timings.

RZ Set Observations 6663-6665.

BL Tel The timing for this long-period eclipsing binary (P = 778.6d) is based 
on observations by HC 6333-6400. Estimates by Cooper 6372-6406 covering the 
rise are in close agreement.

W UMa The first photoelectric timing by HO on 6135 was made using B filter. 
Observations by QM on 6434-6792 have been folded onto a single cycle in order 
to derive the last two timings.

The numbers of estimates given against certain timings include estimates of other 
eclipses that were also used in deriving the time of minimum. These were as 
follows.
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Observed minima

Star Epoch Helio JD 244... O -C  No Observer
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Star Epoch Helio JD 244.. . O -C No Observt

BX Peg 7496 6297.414 +0.002 6 BS
7688.5 6351.400 +0.007 6 BS
7691.5 6352.286 +0.053 5 BS
7791.5 6380.278 +0.002 6 BS
8723 6641.487 0.000 6 BS

BX Peg 8787 6659.435 0.000 9 BS
8815.5 6667.423 -0.004 6 BS
8890.5 6688.458: 0.000: 7 BS

EE Peg 300 6352.386 +0.031 9 MM
440 6720.307 +0.002 7 TY

Z Per 216 6319.374 -0.033 11 BS *

ST Per 1388 6112.451: +0.002: 10 MM
1456 6292.539 +0.004 10 BS

AB Per 3230 6114.300 -0.639 26 BS *

AY Per 1633 6383.437 -0.066 12 BS *

DM Per 1653 6429.4131 +0.0001 37 EJ

IQ Per 1045 6112.376 -0.0001 58 M l
1045 6112.401 +0.024 10 MM
1263 6492.4809 +0.0058 27 EJ
1396 6724.370: 0.000: 5 TY

IU Per 581 6109.381 +0.013 9 BS
595 6121.359 -0.007 8 BS
987 6457.310 -0.010 9 BS *

1252 6684.438 +0.006 8 BS

LS Per 2312 6136.389 -0.213 16 BS *

LX Per 2416.5 6457.4018 -0.0454 23 EJ

Beta Per 152 6077.352 +0.009 8 BS *
167 6120.368 +0.015 8 DH *
167 6120.368 +0.015 11 G2 *
175 6143.299 +0.007 7 DH *
226 6289.506 -0.018 5 G1 *
271 6418.538 -0.015 9 G1 *
295 6487.368 0.000 8 G1 *

33





�� ���� �� � �*������ �B�������������>�� �(�C�C�#�#�#�� �! �E �� ���� �! �6�	�����7����

���>�������+ ���C���� ���C�����#�'���0 �P�.�#�.���� ���. �4�4

�� �"�� ���+ �/�����0 ���'�/���#�C���( �E�.�#�.�0�C ���( ������ �a
�/�0�'�. ���C�C�(�#�C�.�� �E�.�#�.�0�( ���' ������ �a

�2���������+ �'�/�0�C �����.���#�'���( �E�.�#�.�.�� �� ����

�B���������+ �(�'���C �����'���#�C���( �E�.�#�.�.�( �� �4�4
�(�'���C �����'���#�C���'�� �E�.�#�.�.�.���, ���� �B�!

�G�0������ �����+ �0�C���0 ���C�/�.�#�'�����/ �E�.�#�.�.�0�/ �'�. � ��
�0�C�����#�/ ���C�/�/�#�'���(�/ �E�.�#�.�.�/�0 �'�C � ��
�0�/�'���#�/ ���C�0�C�#�'���/�/ �E�.�#�.�.�(�� �� �%��

�������6�3���������+ ���'���/ ���0�C���#�C�/�C �P�.�#�.�'�( ���' �2���� �a
���'���/ ���0�C���#�C���C �P�.�#�.�C�( �� �� ���� �a
���'���� ���0���(�#�(���. �P�.�#�.�(�� �� �%���� �a

������������ ���/ ���'�����#�' �E�(�#�' �(�� �B���� �a

�= �� ���� �'���.�� ���(���0�#�/�'�� �E�.�#�.�.�� ���' ����
�'�����' ���'�0�(�#�'�C�� �.�#�.�.�. �� ����
�C�.�/�C ���C�C���#�'�(�� �P�.�#�.�.�' ���� ����
�C�.�/�/ ���C�C�(�#�(���( �E�.�#�.�.�C ���C ����

�< �� �4 �� ���(�� ���.�C�(�#�'�����(�, �E�.�#�.�.�C���, �(�� � ��
���'�� ���.�C�/�#�'�(���( �E�.�#�.�.�.�/ �C�. � ��
���'���#�/ ���.�C�/�#�C���(�0 �E�.�#�.�.�.�� �C�' � ��
�����0 ���.�����#�'���C�C�, �E�.�#�.�.�����, �(�� � ��

���.���� �����'���#�C�.�.�� �E�.�#�.�.�C�� ���� � ��
�����.�� �����'�/�#�C���'�C �P�.�#�.�.�C�� �'�. �B�!�� �a
�����.�� �����'�/�#�C���C�C �P�.�#�.�.�/�� �(�� �B�!
�������� �����'���#�C�.���. �.�#�.�.�.�0 �'�. � ��
�(�(�0�� ���/�(�'�#�C�(���/ �E�.�#�.�.�(�0 ���� ���<
�(�(���. ���/�(���#�C�(�0�. �E�.�#�.�.�/�. �0 �%��
�(�'���C ���/���C�#�C���0�.�, �E�.�#�.�.�.�'�, �' ���<
�(�C�.�' ���/���0�#�C���/�� �E�.�#�.�.�C�' �� ���<
�(�C�'�� ���/�0���#�C�0�/�C �E�.�#�.�.�C�. �� ���<
�(���.�� ���0�'���#�(���C �P�.�#�.�.�C �(�C �M�4�� �a
�(���.���#�/ ���0�'���#�C�/�� �E�.�#�.�.�� ���/ �M�4�� �a

�� �= �� �4 �� �'���0 �����(�(�#�'�0�( �P�.�#�.���� �� �B�!
�'���' �����0���#�'���/ �P�.�#�.�(�0 �� �>�B�� �a
�/���( ���/�����#�/�'�/ �P�.�#�.�.�� �(�� ����

�'�/





Miscellaneous ‘Binocular’ Variables - 1987
Melvyn Taylor
RS And (7.0 -9 .1 , SRb, 130d, M7)
Apparently brightening during Jan. to Mar. about 8.5; Jun. 8.5, fading to 8.8 in Oct. 
then 8.6 in Dec. No observations during April and May. 67 estimates by: Fraser, 
Isles, Markham, Middlemist & Taylor.

TZ And (7.6 - 9.0, SRb, M6)
Apart from Apr. and May when no estimates were made of this star, little variation 
was recorded during the year: 8.7/8.6. 71 estimates by: Fraser, Isles, Markham, 
Middlemist & Taylor.

AQ And (8.0 - 8.9, SR, C5)
Brightening during Jan. to Mar., 8.6 to 8.3; no estimates in Apr. and May; 
minimum, 9.0 in Jly; brightening to maximum 8.6 in Oct. and 8.8 in Dec. 80 
estimates by: Fraser, Isles, Markham, Ramsay, Taylor & Toone.

V Aql (6.7 - 8.2, SRb, 353d, N6)
Magnitude 7.5 in Jan., falling to 8.0 in Mar., then maximum 7.3 in Jly, falling to 
7.7 in Nov., possibly rising in Dec. (much scatter). See light-curve. 138 estimates 
by: Bone, Fraser, Isles, Markham, Middlemist, Srinivasan, Swain, Tanti, Taylor, 
Toone & Worraker.

V450 Aql (6.7 - 7.4, SRb, 64d, M5-M8)
Mean variation from Mar. to Dec., 6.7 to 6.5 130 estimates by: Fraser, Isles, 
Markham, Munden, Smeaton, Smith, Taylor & Toone.

V1293 Aql (6.7 - 7.4, SRb, M5)
March 7.0 rising to 6.7 in August, then 6.7/6.9 to Dec. 112 estimates by: Bone, 
Fraser, Isles, Markham, Munden, Smeaton, Smith & Taylor.

V Ari (7.8 - 8.8, SRb, 77d , C4)
No estimates Apr. and May; mean variation during year is a decline from 
magnitude 8.3 to 8.6. Requires more observations. 69 estimates by: Fraser, Isles, 
Markham, Ramsay, Swain, Taylor.

RW Boo (6.4 - 7.9, SRb, 209d, M5)
Falling from 7.9 in Jan. to minimum, 8.2 in Apr., rising (smoothly) to 7.6 in Dec. 
112 estimates by: Fraser, Hutchings, Isles, Markham, Munden, Ramsay, Taylor & 
Toone.

U Cam (7.7 - 8.7, SRb, N5)
Magnitude 8.5 in Jan., rising to maximum 8.1 in May, then 8.5 in Jly, rising to 8.1 
in Nov. and probably fading to 8.3 in Dec. 82 estimates by: Fraser, Isles, Markham, 
Smeaton, Taylor, Toone & Worraker.
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W Cep (7.0 - 9.2, SRc, K0-M2)
From Jan. to Apr. 8.2/8.3, rising to 7.8, Jly, falling to 8.2, Nov., then 8.0 in Dec. 
185 estimates by: Beveridge, Fraser, Gavine, Geddes, Isles, Markham, Middlem- 
ist, Price, Smith, Swain, Taylor, Toone & Worraker.

RW Cep (6.2 - 7.6, SRd, 346¾. K0)
Jan. to May 7.2 to 7.1, then slow fade to 7.5 in Dec. 274 estimates by: Bone, Fraser, 
Gavine, Geddes, Hutchings, Isles, Kendall, Markham, Price, Privett, Ramsay, 
Smith, Swain, Taylor, Toone & Worraker.

SS Cep (6.7 - 7.8, SRb, 90“, M5)
Magnitude 7.4/7.5, Jan./Feb.; 7.9 in Jly; 7.3 in Aug./Sep. and 7.5 in Dec. Maxima: 
7.4 Jan./Feb., 7.6 in May, 7.3 in Aug./Sep. and 7.4 in late Nov. 182 estimates by: 
Fraser, Isles, Kendall, Markham, Munden, Smith, Swain, & Toone.

DM Cep (7.0 - 8.2, Lb, M4)
Mostly 7.4/7.6 but possibly fainter in August 178 estimates by: Fraser, Isles, 
Kieman, Markham, Nicholls, Ramsay & Scott.

FZ Cep (7.0 - 7.6, SR, M5)
Mostly 7.4/7.6.94 estimates by: Fraser, Isles, Kendall, Markham, Middlemist & 
Taylor.

RU Cyg (8.0 - 9.4, SRa, 234“, M6)
Magnitude 8.5 in December 1987, falling to minimum of 9.1 in May, rising to 
maximum, 8.6 during Sep.; 8.9 in late Dec. See light-curve. 52 estimates by: Fraser, 
Isles, Markham, Middlemist, & Taylor.

TT Cyg (7.4 - 8.7, SRb, 118“, C5)
Falling from Jan. 8.1 to 8.5 minimum Jly/Aug., rising to 8.2 in Sep., then about 8.4. 
More observations required. 67 estimates by: Fraser, Markham, Smeaton & Toone.

V460 Cyg (5.6 - 7.0, SRb, 180¾. C6)
Rising 6.7 to 6.3 in May, minimum 6.6 Jly/Aug., maximum 6.2 in Oct., falling to 
6.7 in Dec. 67 estimates by: Fraser, Markham, Smeaton & Toone.

UW Dra (7.0 - 8.2, Lb?, K5)
Mainly 7.6/7.7 all year. 83 estimates by: Fraser, Kendall, Markham & Toone. 

AH Dra (7.1 - 7.9, SRb, 158“, M7)
Rising from magnitude 7.9 to maximum 7.3 Mar./Apr., then deep minimum 8.7 
Jun./Jly; maximum 7.4 in Sep. and 7.9 in Dec. See light-curve. 169 estimates by: 
Fraser, Hutchings, Isles, Kendall, Markham, Middlemist, Smith, Swain & Toone.

AT Dra (5.3 - 6.0, Lb, M4)
Much scatter. The mean magnitude was 5.9/6.0.183 estimates by: Fraser, Hutch­
ings, Isles, Kendall, Markham, Ramsay, Smith, Swain & Toone.
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in Jly/Aug. then minor variations 8.0 in Sep., 7.8 in Nov. and about 7.5 in late Dec. 
128 estimates by: Fraser, Isles, Markham, Middlemist, Ramsay, Taylor, Toone & 
Worraker.

SU Per (7.0 - 8.5, SRc, 533d, M3)
Falling from 8.1 in Jan. to 8.3 in Mar., rising in Apr./May. Magnitude 8.1 in Jun. 
to 7.8 (maximum) Aug./Sep., with a steady fall to 8.3 in Dec. 74 estimates by: Isles, 
Markham, Middlemist, Swain, Thorpe & Worraker.

AD Per (7.7 - 8.4, SRc, 363d, M2)
Magnitude 8.8/8.9 Jan./Feb., rising to about 8.3 in May. Magnitude 8.6/8.7 in Jly, 
then 8.4/8.7 for rest of year. 56 estimates by: Isles, Markham, Middlemist, Swain, 
Thorpe & Worraker.

KK Per (6.6 - 7.6, Lc, M1-M3)
Magnitude 8.3/8.0 during Jan. to Apr., then Jun. to Dec. 7.9/8.2.48 estimates by: 
Isles, Markham, Swain, Thorpe & Worraker.

PR Per (7.6 - 8.3, Lc, M l)
At about 8.0/8.2 for the year. 44 estimates by: Beveridge, Isles, Markham, Swain 
& Thorpe.

TT Tau (8.1 - 8.8, SRb, 167d, C4)
At magnitude 8.7/8.5 Jan. to Apr. At magnitude 8.4/8.7 Aug. to Dec. 70 estimates 
by: Fraser, Hutchings, Isles, Markham, Ramsay, Swain & Taylor.

CE Tau (4.5 - 4.9, SRc, 165d, M2)
Mean magnitude Jan. to Apr., and Aug. to Dec., 4.7/4.8.70 estimates by: Fraser, 
Isles, Kendall, Markham, Middlemist & Ramsay.

W Tri (7.5 - 8.8, SRc, 108d, M5)
Magnitude 8.0 to 8.2, Jan. to Mar. Jun. and Jly 8.0, falling to 8.8 in Oct./Nov„ rising 
to 8.4 in Dec. 82 estimates by: Isles, Markham, Ramsay & Toone

VY UMa (5.9 - 6.5, Lb, C6)
Slow variations, 7.2 in Jan., rising to 6.9 in Aug. Oct. to Dec. 6.9 to 7.2. 205 
estimates by: Bone, Fraser, Hutchings, Isles, Kendall, Markham, Taylor & Toone.

VW UMa (6.9 - 7.7, SR, M2)
Generally 7.2 to 7.5 throughout the year. 206 estimates by: Bone, Fraser, Geddes, 
Hutchings, Isles, Kendall, Markham, Middlemist, Price,Ramsay, Swain & Taylor.

V UMi (7.2 -9.1, SRb, 72d, M5)
Magnitude 8.3 in Jan.; 8.0 Feb./Mar.; 8.3 Mar./Apr.; 8.1 May then 8.1/7.9 to year 
end. 134 estimates by: Fraser, Isles, Ramsay, Smeaton, Swain, Taylor & Toone.
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RR UMi (4.53 - 4.73, SRb, 43*, M5)
Mean magnitude 4.7 - 5.0 throughout year. Extreme scatter of 0.7 mv between 
individual observers. 179 estimates by: Duncan, Fraser, Howarth, Isles, Markham, 
Ramsay & Smeaton.

SS Vir (6.0 - 9.6, SRa, 364d, C6)
Magnitude 7.7 in early Jan., falling to 8.0 in late Jan. and rising to a well-defined 
maximum of 7.2 in early Apr.; 8.0 in Jly and 8.2 in Dec. 59 estimates by: Fraser, 
Isles, Markham, Srinivasan, Taylor & Toone.

The data given in parentheses above describe the range from max. to min. 
(generally V or mv magnitudes), the type of variation, the period in days (if known 
or applicable), and the spectrum. This information is derived from that given in the 
1986 edition of the GCVS and from VSS data. Two notable changes to these notes 
concern RX Lep, which is now in the SRb category with an uncertain period of 
around 60d, and the change of type, period, and spectrum details of SS Virginis.

The light-curves show the mean monthly activity of V Aql, ST Cam, RU Cyg, AH 
Dra, SX Her and X Oph. Smallest dots are 2 estimates; the largest size comprises 
18 estimates.

Recent activity of R CrB and CH Cyg
Melvyn Taylor

Some very preliminary notes concerning two stars from reports for the second half 
of 1988, just received.

R CrB - The star began a fade during the interval of 1988 June to July, and by early 
August was at about magnitude 10. During September the star was possibly at its 
faintest (mag. 11) and has varied, reaching 10.5 by the end of the year. The star may 
be followed during the early morning at this time of year.

CH Cyg - Since 1988 October when the star was at about magnitude 9 is has 
steadily brightened to magnitude 8 by the end of December. The variation seems 
to have altered at the start of the new year and observers are encouraged to monitor 
this star.

Observations of both of these stars are of considerable interest, and the Secretary 
would appreciate a note if any significant changes take place in either of these 
important variables.
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NEW MEMBERS

J. Fraser 23a Averon Road, Alness, Rossshire IV17 OSJ
Dr C. Gilbert 5 The Grove, Forest Hall, Newcastle-upon-Tyne

NE12 9PE
C. Jones 92 Long Riding, Basildon, Essex SS14 1QZ
K. Marshall 33 Eastern Avenue, Haverhill, Suffolk CB9 9JD

CIRCULARS

Charges: U.K. & Eire - £4 for Circulars and light-curves
(4 issues)

Other countries - £5

Payments (made out to the BAA) and material for inclusion should be sent to 
Storm Dunlop.

CHARTS: Eclipsing - Order from Mrs E. Isles
All others - John Toone

Charges: Telescopic - SAE plus 30p per star
Eclipsing - SAE plus 6p per star (1 sheet) 
Binocular - SAE plus Bp per star (1 sheet)

NB: SAEs should preferably be A4 size

BOOKLETS

Direct sale prices apply to material collected from the Office at 
Burlington House or purchases at BAA Meetings.

Binocular Variable Star Charts: Vol.l

£1.25 (U.K) or £1.50 (Overseas) each, including 
postage (Direct sale price £1.00)

Eclipsing Binary Programme Handbook: 1988

£1.25 (U.K.) or £1.50 (Overseas) each, including 
postage (Direct sale price £1.00)

Available from Storm Dunlop or BAA Office at Burlington House




