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A FEW WORDS FROM THE BAA PRESIDENT

M ARTIN M OBBERLEY

The fact that we have reached this 100th edition of the VSS Circular is a tribute to many years
of hard work and enthusiasm from successive Editors, Directors, co-ordinators and contributing
observers.

The BAA is, quite possiblythe premier body of amateur observers in the world, and one only
has to look at the VSS observing statistics to see the evidence.

Gary Poynes incredible 12-15,000 annual variable star estimates must surely rank him as
the worlds leading observer of faint cataclysmics. In addition, a dozen other UK observers
contribute over 1,000 estimates per year each, and there are over 50,000 total annual estimates
from a hard core of 70 VSS observers.

The VSS contains more than just visual observers though; CCD and PEP observers are doing
valuable, precision work, and the recent BAA purchase of four photometric filter wheels
from Norman Velker will allow more observers to indulge in this technology

If our observing activities were not impressive enough, the VSS archive of 1.3 million
observations is a resource of which we can be truly proud, and is a tribute to the work of Dave
McAdam and his helpers.

Pro-Am liaison diicers, including Guy Hurst and Roger Pickard (the incoming VSS Director),
have also guaranteed that VSS activities argetéed to maximise the usefullness of
observations to professional astronomers.

With all the ability and enthusiasm in the VSS, it is not hard to see how the Section Circular
has reached this bumper 100th edition! In the capable hands of the currentizditar
Holland, we can look forward to many more excellent editions dropping through our letterboxes.

FROM THE VSS DIRECTOR

GARY POYNER

After nearly five years as Director of the VSS, | have decided that now is the time to stand
down and hand over to someone else, to take over the reins of the section. | am delighted to
announce that Roger Pickard has accepted the invitation, and will become the new Director
from September 1st. | will continue in the post until then.

Roger is well known to most VSS members, having being an active member of the section for
many years. He is both an experienced visual and photoelectric opsed/é currently
starting on the long and complex road of CCD photomstrie is well qualified to lead the

VSS forward into the next millennium. He will, | am sure, make an excellent Director!

I will continue to maintain the Recurrent Objects Programme, and the International 0J287
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campaign for the BAAV SS/TA after Roger hastaken over. | will also continueto receive any
Variable Star alerts and queries, by telephone throughout the night.

| have enjoyed my role as Director immensely over the past few years, especially dealing
with new observers and professiona astronomers. | am sure Roger will derive as much
satisfaction from the job as | have done.

| would like to take this opportunity to thank the other VSS officers who have helped me
during my time as Director. If asectionisrunwell it’susually the Director who receives all
the praise, but without an experienced dedicated team behind him/her, the Director’s job
would be animpossibleone. The VSSiswithout question the most important section within
the BAA, and thisis due to an excellent team of section officers, and of course dedicated
observers.

THE CIRCULAR

Thisedition of the VSS Circular reachesamilestone with issue number 100, and | would like
to passon my congratul ationsto Karen Holland for maintaining the high standard of editorship
which VSS members have been accustomed to over the years. | am sure that readers will
agreethat the Circular provides essential information and feedback to all observers, andisan
important reference source to all members of the VSS. Long may it continue!

As part of the celebration for the issue of VSSC 100, a complimentary copy of VSSC 1 has
been included with thisissue. Many thanksto Bob Marriott for the excellent job he has done
in reproducing these.

REMINISCENCES

JOHN ISLES - DIRECTOR VSS SECTION 1972-1977, AND 1987-1991

It isapleasureto bewriting something once morefor the BAA Variable Star Section. It was
agreat privilege for meto be twice appointed Director of the Section. I'd liketo thank Gary
for hisleadership during the past five years, and wish Roger every success in the post.

I’ ve been astoni shed to see the numbers of observations Gary has been ableto make fromthe
UK. Although I was ableto make upwards of 10,000 observations ayear for a short period,
whilst | wasin Cyprus, my output has been much lower since | moved to Michigan in the
USA. Inpart thisisbecause of theexigenciesof married life, and also, as| becomeinterested
in moreand morethings, | find | havelessand lesstimefor any of them, but by way of further
excuse, | give below some relevant weather statistics from my own records.

My meteorological records began simply asregular checks every three hours, to seewhether

observationsare possible, but they’ vetaken on alife of their own. | strongly recommend the

practice of keeping such records, which can be used to answer al sortsof interesting questions.

For example, 'If it's cloudy at 6pm but clear at 9pm, how likely is itdmain clear until
midnight?' More likely than you' d guess, | think.
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Monthly number s of clear nightsrecorded in Cyprusand Michigan

(Skies clear for part of the night are counted as 0.5.)

Cyprus Michigan Av. min. temp. on
1987-92 1998 clear nights (dg. C)

Jan. 12.9 1.0 -10

Feb. 11.0 35 -8

Mar. 13.9 3.0 -3

Apr. 14.2 45 -5

May 19.8 8.0 +9

June 24.4 6.5 +9

Jduly 284 75 +12

Aug. 29.1 85 +12

Sept. 27.8 11.0 +11

Oct. 20.9 6.0 +1

Nov. 13.2 45 -2

Dec. 6.8 8.0 -6

Total 222.4 72.0

The figures in the table show how easy | had it in Cyprus. | don’t have my temperature
records for Cyprus to hand, but | recall that they were hardly ever below zero. Herein
southern Michigan, on the other hand, clear nights are much fewer, so it is hard to obtain
satisfactory continuity in one's own variable-star observations. Observersinthe UK will no
doubt say the same thing; but in Michigan the winter temperatures are an additional adverse
factor, especially for onewho is at last becoming conscious that he is no longer ateenager.

Observing variable stars has always been mainly something for meto dowhilst I’ m out enjoying
thenight sky. Increasingly, I’'m becoming an astronomical sightseer, rather than a scientist.
I’mnot at all interested in doing my observing slumped in front of acomputer screen. | do not
by any meanswish to denigrate CCD astronomy, which is bringing many new observersinto
thefold., but I'd like to make afew points that may encourage visual observers:

1. New variable stars. nowadaysit’s very hard for avisua observer to discover these,
but electronic surveys are revealing new variable stars by the thousand, so the scope
for useful work in following up these discoveriesis continually increasing.

2. Visua observations can be made in appalling conditions: passing cloud, twilight, etc.
Consequently, visual light curves of slowly-changing variables are often more
continuous than photoel ectric ones. Will CCD curves competein thisrespect? | wonder.

3. Let'scontinue to observe well, those stars that have long been observed by amateurs:
Mira, R CrB, SS Cyg (see page 1 for light curve since 1962), etc. For starslike these, it'sthe
continuity of the observations over along period that counts,and if we continue the work
of past observers, visual observers ALWAY SWILL have the longest light curves.
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VSSOBSERVATIONSAND THE HUBBLE KEY PROGRAMME

IAN HOWARTH - DIRECTOR VSS 1977-1980

The 100th edition of the VSSC prompted an exercise in self-indulgence; | went back to my
old issues of the Journal to remind myself of just what I'd got up during the few years |’ d
enjoyed the privilege of directing the Section. It was a salutory experience to be confronted
with just how long ago that was, and | don’t suppose that the compact format and sober grey
coversof the Journal in those dayswould be recognized by all that many of today’s observers.
On the other hand,it was pleasing to realise that the team of workers analysing the data back
then, might till understandably succumb to the sin of pride, for the productivity they displayed
in publishing VS material inthe Journal. For afew years, peoplelike Jeremy Bailey, Edward
Collinson, John Isles, and George Munford made sure that almost every issue of the Journal
included a paper on a VS topic. Looking just at the Section Reports that | prepared, we
published analyses of more than 44,000 observations - and this at a time when computations
were done on hand-calculators, home computers were largely unheard of, and the leading
edge of technology was embodied by data storage on punched cards!

Of course, then, as now, there was a dedicated crew of backroom boys (they were indeed all
male) making all this possible, by assiduously checking and logging therecords. It's perhaps
invidious to single out one such contributor, but, even so, I'd like to take this opportunity to
record the particular debt of gratitude that we owe the late, lamented Doug Saw, hot only for
the considerable burden of administrative and data-processing choresthat he shouldered, but
asofor the personal qualitiesthat he displayed. Hewaseverything the Section (or its Director)
could ask for in a Secretary.

Nowadays, | follow the Section’s progress merely as an interested outsider. While | find it
slightly disappointing that, in recent years, the Section hasn’t used the Journal to promoteits
work as actively asit might (which meansthat, even within the Association, people outside
the Section aren’'t necessarily aware of just how activeit is), it's nonetheless very clear that it
isathriving, and vigorous concern; thework, by Dave McAdam and others, that hasgoneinto
making both historical and current observations available in machine-readable form, is
particularly laudable. But the heart of any BAA Section is its observers, and with variable
stars we usually only ever get one chance to record the vagaries of alight-curve. A good
illustration of thiscame up very recently, with apaper that brought together the results of back
garden eye-estimates, and the continuing search for the precise value of the Hubble constant.

Back in April 1974, light from an exploding supernovain the Sc spiral galaxy NGC 4414, in
Coma, reached Earth. At discovery, SN 1974G was around magnitude 13, bright enough to
be seen in amateur telescopes. Although the supernovawasn’t formally added to the Section
programme, Walter Pennell - another highly talented, modest observer, whose untimely death
deprived amateur astronomy of one of its most skilled proponents, constructed a photovisual
comparison star sequence, that was used by anumber of UK observersto follow the supernova
through maximum, and well into the decline phase. At thetimeit was quite athrill just to be
able to see a star some 20 Mpc distant; of course, some of today’s observers aren’t content
merely to see supernovae, but successfully set out to discover them! A light-curve and brief
discussion were published in the Journa (85, 352, 1975).
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There things lay until, two decades lathe Hubble Spaceslescope turned to NGC 4414 to
obtain observations for thiéey Programme on the distance scale of the Universe. Most
readers will be familiar with the concept of theelder of distance determinations in the
Universe: loosely speaking, direct trigpnometric methods such as parallax can be used to
determine the distances, and hence intrinsic luminosities, of only relatively nearby stars.
Knowing those luminosities, the distances of similar stars at greater range can be estimated,
and used to calibrate the luminosities of rabeighter objects at the same distance. This
process is gradually extended tgkarand lager scales, ultimately to establish the relationship
between redshift and distance for the most remote galaxies - and hence to estimate the handful
of numbers which succinctly describe the entire evolution, and future fate, of the universe
(like the Hubble constant, and the deceleration parameter).

The most luminousstandard candles available - and hence those observable to greatest
distances - are supernovae, and specificgiheTa supernovae. (The enigmatic gamma-ray
bursters may briefly be more luminous than any supernova, but théydalify as standard
candles). An important aspect of the Hubble Key Programme is the determination of the
distances of (relatively!) nearby galaxies, in which such supernovae have been observed, in
order to determine accurately the intrinsic brightness of those supernovae. This is done
through the observation of Cepheid variables, which provide reliable distances through the
well-calibrated relationship between their pulsation periods and absolute magnitudes.
Knowing the distance to the host galaxy (from its Cepheids), the intrinsic luminosity of any
supernova in that galaxyast or present, can be estimated. Knowing the intrinsic luminosity
of the supernova, the distances to simitart more distant, supernovae can be estimated
from their light-curves.

The rub comes because there darar@ny galaxies well suited to calibrating the supernova
luminosities. In the nearby universe - the Local Group of galaxies - there justraaey’
well-observed ¥pe la supernovae in the records. There are plenty of supernovae observed
in very remote galaxies, but they're too distant to reveal their Cepheids. It turns out that there
are only a dozen or so galaxies which contain well-obseryee [& supernovae, and which

are also close enough to allow their Cepheids to be measured; NGC 4414 is one of those
galaxies, and SN 1974G is one of those supernovae. So those old observations suddenly take
on a new significance, and indeed Brad Schaefer has recently undertaken a careful re-analysis
of those observations, using a new CCD-based calibration of the comparison-star sequence.
He published the results in the Astrophysical Journal at the end of last year (ApJ 509, 80,
1998), finding the peak V magnitude to have been 12.30+0.05, and a corresponding Hubble
constant of 558 kmid/pc™. (Our old value for V_ was 12.2, so \alter Pennels original
sequence was not at all bad!) The paper contains a particularly noteworthy cohhmastt:

be realized that without reliable light-curves, the large amount of time used by the Hubble

Foace Telescope has only poor utility for calibrating the supernovae'.

When the supernova observations were made by Section members, thelggaope& was

a pipe-dream, the value of the Hubble constant was uncertain by at least a factor of two, and
the use of the observations to investigate the structure of the universe was undreamt of. The
moral is cleartheories come and theories go, but good observations, and particularly good
observations of time-dependent phenomena, stand the test of time. On the occasion of

VSSC 100, | wish all Section members clear skies in their endeavours to secure those
observations,and the current Director (and his designated heir) every successin co-ordinating

the programme.
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SOME IDLE THOUGHTSON THE VSS CIRCULARS

Storm DuNLOP

The \ariable Star SectiogCircularswere originally introduced when the experienced Belgian
observerFelix de Roybecame Director of the Section in 1922. (From its very inception,
shortly after the BAA itself was formed in 1890, the Section has always had substantial
contributions from observers overseas.) Felix de Roy issL€ddularsin all, the last being

dated 1935 April 6, but there appears to be no record of why they were then discontinued,
although de Roy remained Director until 1939.

These earl\Circulars have now become collecteritems, as has the oBéocular Gioup
Circularand the accompanyifueprint-likechart that were issued by Patrick Moore in the
early 1970s. For some years, there had been problems with the administration of the Section,
and it had been Igely held together by the SecretaBprdon Patston. (I well remember how
frustrating it was when | first wanted to contribute observations: information, advice and
charts were extremely hard - nagpossible - to obtain.) The Sectisrdifficulties had
contributed to the formation of the Binocular Sky Sogiatyd partly as a response to this,
Council sanctioned the formation of a separate Binocular Group. Luckily things eventually
took a turn for the better when John Isles was appointed Director in 1972. He reintroduced
theCirculars after a 37-year hiatus, in typical dead pan fashiva:deeply egret the delay

since the last Caular’

Eventually of course, the Binocular Sky Society (BSS) and the later Nog#t Association

of Variable Star Observers (NWSO) amalgamated with the Section, which took over
responsibility for the analysis, publication and retention of their observations. The BSS had
issued its owrCirculars, so the combined publication preserved the same name. For some
years, howevetthe title of NWVAVSO's original publicationl.ight-Curve, was included as

part of theCircular's masthead.

| have already described$S Cicular, 74, December 1992) how the Circulars evolved from
quarto, duplicated sheets to a professionally printed publication, so there seems little point in
repeating the story here. It is, howewalutary to recall that the Sectismublication has
sometimes, unbeknown to the membership aelabeen produced under considerable
difficulty, and has also been the subject of considerable debate, and even vignimtierat

After publication was resumed in 1972, one majdialifty became the use of a duplicator

The Associatiors finances were unable to meet the cost of a machine for every Section, so
Council tried to encourage those Sections that already had machines to collaborate with those
that did not. This met with little success, with one Section violently repudiating the suggestion
that VSSCircularsshould be produced dhneir machine. For some time, production was on

a rather hand-to-mouth basis, with the editor leading a peripatetic existence wandering from
duplicator to duplicatoladen with reams of duplicating papé&te occasion when a (non-

VSS) Section Ufcer refused to allow a BAA duplicator to be borrowed over a weekend,
which, combined with a car breakdown, led to a harrowing journey on fderegif buses on

a sweltering hot dayemains an indelible memory

Finances, too, were frequently an issue. It may come as some surprise to learn that for a
number of years, questions of costs, and of which individuals or institutions should receive
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complimentary copies, were raised with monotonous regularity at Council. There was
considerable pressure - largely from members associated with the less scientifical ly orientated
Sections- for publicationsto be entirely self-financing. TheV SSCircularswere singled out
for particular criticism, because a large proportion of the circulation consisted of
complimentary copies. Luckily, although sometimes after protracted debate, Council aways
came to the conclusion that because of the exceptional scientific value of the Section’s
observational work, it wasimportant for the Circulars to be made widely available, free, to
important individual researchers and organisations, both in the United Kingdom and abroad.
Thiswas, of course, merely extending the principl e that the Association should bear the costs
of disseminating the BAA's observational work to the wider scientific community.

Thereisonefina point that | will venture to make. The Circulars should never be regarded
asephemeral. Over theyears, avast amount of extremely useful and interesting information
has been published in them. It is becoming rather difficult to locate some of this material,
particularly when it relatesto individual stars. All the Circularsto No.70 (including the BSS
Circulars) have been fully indexed, with those from 12-70 being included in an excellent
cumulative index, produced after agreat deal of hard work by Peter Wheeler. Dare| suggest
that afurther index is overdue?

THE HISTORY OF PALC

ROGER PICKARD

The seeds of Pro-Am and of the Professional Amateur Liaison Committee - Variable Stars,
started at Crayford way back in the early 1980s, following lectures on photoel ectric photometry
(PEP) by John Mason and Adrian Lyons.

These lectures precipitated a growing interest in PEP, which was further kindled by the
formation (in the U.S.) of the International Amateur Professional Photoelectric Photometry
organisation (IAPPP). The Third European Symposium of the | APPP, organised by Norman
Walker and held at the RGO, Herstmonceux, and jointly sponsored by the BAA, stimulated
thisinterest still further and resulted in several follow-up meetings being held at Crayford.

The joint RAS/BAA meeting in March 1987 on Professional-Amateur collaboration was a
disappointment, asit touched only briefly on variable stars. However, discussions with Dr.
David Stickland of the Rutherford Appleton Laboratory at aBAA V SS meeting in Swansea
later that same year, gave a necessary impetus to the project. In close collaboration with Dr.
Stickland and with John Isles, the BAA V SS Director at that time, the foundationswerelaid
for aPro-Am meeting devoted exclusively to variable starsto be held at University College,
LondoninMay 1988. Thismeeting, organised by Crayford, attracted over 40 astronomers, a
third of whom were professionals from 9 institutions.

At the meeting, Dick Chambers (Crayford) proposed the formation of a liaison committee,
whichwould operate within existing organisations, to establish better communication between
professional s and amateurs, to maximise the scientific value of the work of amateursin the
study of variablestars. After discussion, it was agreed that the Professional Amateur Liaison
Committee - Variable Stars (PALC-V'S) and usually known asjust PAL C, be formed and the
following agreed to serve (see al'so VSSC No. 68 for January 1989):-
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Professional Dr. Constanze la Dous (Cambridde)
Dr. Robert Smith (Sussex)
Dr. David Stickland (RAL)

Amateur Mr. Guy Hurst (The Astronomer)
Dr. Richard Miles (BAA)
Mr. Roger Pickard (Crayford)

The Director of the BAA VSS would be an eficib memberand Roger Pickard would act
as Secretary

Since the formation of ®.C, Constanze la Dous has moved (eventually to Songgber
Germany), and Dave Stickland requested to stand down to make way for some “fresher blood”.
They have been replaced by Dr (now Professor) lan Howarth of UCL, arichDN&aylor

from Keele. In addition, work commitments forced Richard Miles to relinquish his place,
and he was replaced by Storm Dunlop. More receriiigve McAdam, the BAA VSS
Computing Section Secretary has joined the Committee.

The Committee has now sat 19 times during this period, the last occasion being on April 7th
this year

SOME EXAMPLES OF CO-OPERATION

Although some of the early co-operation between professionals and amateurs was directly
stimulated by the committee, this has more generally been the province of Guy Hurst and the
TA team (see the separate article by Guy on page 10). In addition, with the advent of the
Internet and the WWWaImost any amateur now has access to the same type of data as the
professional.

Some early examples of co-operation included:-

Immediately following the Pro-Am meeting, lan Ginf(UCL) asked for 4 carbon stars

to be added to the VS programme to complement his own (professional) observations (full
details can be found in VSSC No. 68 for January 1989).

Dave Stickland assisted John Howarth by obtaining an exhaustive reference list on the star
W Cyg which enabled him (JH) to conduct a full search of the literature of earlier years, when
analysing the data on this star

One of the greatest assets to come out of Pro-Am injtialg for Guy Hurst to have been
given authority to use the B8RLINK electronic mail network. This allowed the rapid
dissemination of information between professionals and amateurs. Again, with the advent of
the Internet, many amateurs are now able to co-operate more directly and rapidly with
professionals. More recentijne Committee was active in obtaining permission to archive
the Sectiors database on Starlink. The Committee was also very active in obtaining funding
from the RAS for help in maintaining and extending the Sedionpressive database in
machine-readable form and in helping towards the cost of a new PC.

Nowadays, the Committee stillfefs advice on the best way that a particular problem may be
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tackled. This can vary from the types of star the professional is interested in observing, and
hence what the amateur could observe, if he or she wished to partake in any collaborative
programme, to advice on archiving the Sectiatdtabase. A copy of the Agenda from the
18th Meeting is given belgvas witness to the variable (no pun intended!) subject matter
discussed:-

Mattersarising

Computer archive update
CCD Photometry
Software for CCDs

Linux software

The WWW

Pro-Am exchanges
VSS-AAVSO Sequences
VSS Binocular Sequences
Astronomical computing and PPARC
AOB

Date of next meeting

= POO~NOUIWNE
=3

SUMMARY

The most important roled.C has played since its formation, is to allow professionals and
amateurs to meet on a regular basis to discuss what is needed, the best way to achieve it, and
to disseminate that information to others. In addition, the professionals have given the amateurs
much needed credibility when applying for help (monetary or otherwise) from other professional
institutions.

PROFESSIONAL-AMATEUR CO-OPERATION ON
OBSERVING PROJECTS

Guy HuRrsT

| became editor of ‘The Astronomidn 1975, and quickly decided to fpe strong links
between “N observers and those in the BAA. But in addition, | saw strong possibilities for
closer ties between all these observers, and the professional astronomical cardvtiioitgh

this co-operation exists in many areas of astrondnig/in the field of variable stars that it
excels the most.

Variable stars are, of course, a very popular area of study for amateur astronomers, probably

because they can be studied with the whole range of equipment, from small binoculars, through
to the lage telescopes and CCD cameras that are now in the hands of many amateurs.
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Professional astronomers are very interested in awide range of variable stars, but especially
eruptives. The difficulty isthat they do not readily have access to tel escope time, unlike the
amateur, who does not need to book histime with his equipment out in the back garden! So
amateurs can make long term studies of variable stars, which, when added to short term
intensive studies by professionals, can produce very meaningful dataon avariable star.

The other areaof fruitful exchangerelatesto thereal-time monitoring of stars. A professional
may have booked timeto study some variables using asatellite. The measurements are often
taken at various wavelengths; they then seek help from amateurs to simultaneously monitor
inthevisual, or to alert professional sto recent patternsin the star's behaviour, beforethemain
run starts. Some observing runs demand that an outburst is due, and others, curioudly, prefer
the star to be in quiescence during the study. Either way, amateurs can usualy pool all their
recent results, and provide a guide to future behaviour for the period when the professionals
are planning the study.

Aside from these areas of co-operation, | have been greatly encouraged during my many
yearsas TA editor, and in my role as UK Nova/Supernova secretary, by the remarkable spirit
that exists between amateurs and professionals. It is extremely rare that | have contacted a
professional for advice and help, and have not had a speedy and helpful reply. Despite their
time constraints, most appear willing to stop and give hel p and encouragement to both mysel f
and the observers in TA and BAA. | am not sure this spirit is as strong in all hobbies or
sciences. Amateursdo, of course, get quite akick out of knowing that their observations may
be used by professionals. It isprobable, that in reality, single observations may often not be
used. But the amateurs have the great advantage of pooling their results.

In my specialist area of nova study, it is quite remarkable how some objects have almost
continuous coverage every night for long periods. This has been particularly enhanced in
recent years by pooling results from international observers, which effectively beats the
problems of badweather! Increasingly, the BAA database, so ably computerised by Dave
McAdam and his helpers, has been a key factor in satisfying the demands for data from
professionals. Thishasalso led to regular referencesin papers and in professional journals
quoting the BAAVSS as the source. In some cases, where a major contribution has been
made by an amateur, the latter has sometimes been quoted as a co-author.

Thefuturelooksstrong for continued professional-amateur co-operation. | havelogged just
over 1,000 exchanges since 1988, when thefirst Pro-Am meeting took place, and thereare no
signs of afall-off in activity (see page 33 for the latest report). However, | believethetime
has come for amateursto consider more sophisticated approaches to studying variable stars.
CCDs, in amateur hands, have recently reached magnitude 20 and beyond. Filter sets have
been purchased by BAA funding, and awhole new world of study in variable stars beckons.
The professional moves on to more and more complex studies, and we, as amateurs, cannot
afford to stand still. This makes the future for both amateurs and professionals an exciting
prospect in the field we love the most, that of variable stars.
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ES PRI R RESE e N

RECURRENT OBJECTS PROGRAMME NEWS-U SCO

GARY PoYNER

A rare outburst of the Recurrent Nova U Sco was detected by the German amateur Patrick
Schmeer on February 25th, and confirmed inthe USA by Lance Shaw. Thisisthefirst outburst
detected since 1987, and only the 6th on record (others are 1863, 1906, 1936 and 1979). U
Sco was found to be an eclipsing system after the 1987 outburst, by Shaefer and Bradley in
1990. Eclipses were observed during the current outburst by K Matsumoto and T Kato on
March 16th/17th with a25cm SCT + unfiltered ST-7 CCD. They report in VSNET-ALERT
2785 that the depth of the eclipse was of 0.6 magnitudein total, with broad ingress and egress

profiles.
Thelight curve for U Sco shown hereis derived solely from VSNET reports.
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BAAVSS WWW UPDATE NUMBER 6

Dave M capam

BAAVSS home pages can befound at http://www.telf-ast.demon.co.uk/

The following items have been added since 14/03/99

Observing Campaign for QR And - Petr Sobotka and Dr Vojtech Simon

NSV 13262: Detected in CCD Nova Patrol - G M Hurst

R Leo: Spectrum near minimum light - M Gavin

Variable Sar Spectra Compared - M Gavin

SSAurigae: Recent Activity (1998-1999) - J Toone

Four Spectra obtained at WPO - M Gavin

New Current lightcurves: RX And, TAV J0218+507 And, SS Aur, TAV0556+55 Aur, Z
Cam, CG Cam, V727 Cas V386 Cep, SY Cnc, W Com, WX CrA, RCrB, TT Crt, SS Cyg,
J0712+296 Gem, AH Her V1159 Ori, GK Per, U Sco, BZ UMa, CH UMa

Long-term lightcurves updated, 27 Other detailed lightcurves, 65 Observing charts,
BX Mon (076.01) - X Oph (099.01) - W Ori (105.01) CK Ori (221.01) - AG Peg (094.01) -
GO Peg (103.01) - AX Per (073.01) plus latest lists, observing totals, and other details
Email stating subscribe/unsubscribe BAAV SS update notices to:dave@tel fast.demon.co.uk
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SPOTTY STARS- AN EXPLANATION

RICHARD MILES

Kevin West published an interesting account in VVSSC #99 (p.8), summarising some of his
recent photoel ectric photometry results of the RS CVn variable, Lambda Andromedae. His
results, which spanned the period 1998 November-December, show that thisbright star varied
in brightness by about 0.22 magnitude, and appeared to exhibit aperiod of close to 50 days.
However, Kevin had noticed that Douglas Hall, in an old article, had quoted the orbital
period to be 20.52 days. Hetherefore posed the question, 'Can anybody explain thisapparent
anomaly, and provide me with some up-to-date infor mation?'

Onreading the short article, | remembered that some of the very first PM T-based photometry

| carried out included Lambda And, way back in August 1982! My observations and those
obtained at 15 other observatoriesin the USA and in Europewerewritten up and publishedin

an article entitled, Photometric changes and spot motion in Lambda Andromedae, by E

Scaltriti et al, Astron. Astrophysics. 139, 25-29 (1984). At that time it had been noted that
there was indeed a remarkablefetiénce between the photometric (rotational) period of
53.952 days, and the spectroscopic (orbital) period of 20.52 days, just as Kevin also noted
from his own observational data.

The basic reason for the ftifence in these periods is that although the object is binary in
nature, it is not an eclipsing binary as seen from the Earth. The photometric variation arises
because the main G8lII-IV star possesses starspots (as noted by Kevin in his article), which
transit across the stellar disk with a period close to the rotational period of thalstgr
although the secondary star is relatively close, and the primgpyrisup to a degree, the
interaction has not caused the orbital and rotational periods to become equalised. The observed
variability slowly evolves, varying in amplitude between about 0.12 magnitude and about
0.25 magnitude. The mean magnitude also varies by more than 0.07 magnitude over periods
of years. These changes arise because of long-term variations in the proportion and location
of starspots present. Indeed, by participating in the observing campaign for thisestar
spotted photosphere can be better mapped and spot motion monitored.

Observers interested in monitoring Lambda Andromedae should note that the preferred
comparison star is Psi Andromedae (V=4.95), which is located 1.5° due East of the variable
and is similar in color index [(B-V)Lambda =+0.98, (B-V)Psi = +1.08]. Note that the system
could usefully be monitored using a CCD camera equipped with a V filter and a short-focus
lens providing a coverage of about 2° or more. A 135 mm focal length lens working at about
f/8 should be about right for this project. Do not use too short a focal length as the comparison
star has two fairly close comparisons some 3-4 arcmin distant: the CCD image must adequately
resolve these. Exposure times should also be fairly short, so as to keep the maximum pixel
intensity of the variable less than about 50% of saturation. Aim to derive a single magnitude
determination per night, by averaging at least 4 successive frames together with dark frames
and flat frames taken on the same night whenever possible. Only use flat-fields taken on a
different night if the configuration of the CCD camera, lens and V filter has remained unaltered
throughout the intervening time.
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REPORT ON THE WARNER (60TH BIRTHDAY)
SYMPOSIUM ON CATACLYSMIC VARIABLES,12-16
APRIL 1999, OXFORD, UK.

BiLL WORRAKER

Brian Warner left Oxford for the USA about 33 years ago as a young Coudé spectroscopist,
with a background in measuring element abundances on the Sun. He little suspected at the
time that he would become a leading figure in developing the current theoretical picture of
cataclysmic variables, viz. interacting binary systems, in which mass transfer is taking place,
in many cases via an accretion disc, onto a white dwarf primary Bt@ development of
high-speed photometry in the 1960s and 70s, notably by pulse counting, was instrumental in
providing the observational support for this theoretical advance. In the early 1970s, Brian
was also at the forefront in the discovery of superhumps during superoutbursts of SU UMa-
type dwarf novae. His book on Cataclysmiarigble Stars (CUPL995) is the most
comprehensive and authoritative review of the subject currently available.

There were about 100 participants (corresponding to the capacity of the lecture theatre) at the
symposium, which was held in honour of Br&60th birthdaynot primarily to review past
developments, but rather to address the current state of knowledge in the field of Cataclysmic
Variables (CVs), with emphasis on active research areas and major outstanding problems.
Each day there were several invited half-hour talks, plus numerous short talks, with poster
sessions in the morning and afternoon breaks. | was allowed to give a short talk on amateur
contributions to CV research.

The main topic areas covered in the symposium were (after a general introductory session):
Accretion Discs; Outburst Mechanisms; Superhumps; Magnetic Systems; Novae;
Cataclysmic ¥riable Evolution; White Dwarf Binaries; SW Sex Systems; Supersoft X-ray
Sources; Low States in Cataclysm@Nables; Properties of Cataclysmicavlables; What

we still dont know about Cataclysmicafiables Below | summarise highlights from the
talks, not comprehensivelgut mainly according to what I could appreciate and understand
best, and what seems likely to be of most interest to readers of the VSS Cifbuisyrthere

is no attempt to cover detailed discussions of magnetic systems, or of CV evolution, nor of
some of the more esoteric theoretical discussions in other areas.

INTRODUCTION

In the introductory session, Brianater (Cape dwn) outlined some of the current areas of
ignorance in the study of CVs. First, he suggested that it would be useful to know more about
related non-CVs, e.g. the magnetic properties of isolated white dwarfs; some do not have
centred dipole fields, and the field of REJ 0317-853 is quadrupole. Some late main sequence
stars are rapidly rotating, while some N-type stars have very strong (many kilogauss) magnetic
fields and magnetic moments comparable to the primaries of polars. Brian also mentioned
pre-CV stars (e.g. HW ¥}, which are simpler than CVs because there is no exchange of
mass or angular momentum; these are characterised by magnetic cycling in the secondary
and a high rate of change of the orbital period. Better knowledge of such systems, he suggested,
would help in understanding CVs.

With respect to CVs themselves, Brian mentioned the diagram in which magnetic moment is
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plotted against accretion rate; polars appear at the top and full disc-bearing systems at the
bottom, theintermediate region being popul ated by polaroids (e.g. U Gem, which is suspected
of being in synchronous rotation, implying that the spin of the primary is locked to the
orbital motion). A major problem, isunderstanding the cause of the angular momentum loss
from binary systems -gravitational radiation is an inadequate explanation. Another major
problem concerns the observed 2-3 hour gap in the orbital period distribution of CVs; itis
uncertain whether this can be explained by a change in magnetic torque when the secondary
star (usually a cool main-seguence star) becomes convective. The novalike VY Scl stars
(e.g. MV Lyr), whichtypically have orbital periodsof 3-4 hours, are generally bright (ahigh
state), but can suddenly fade (into alow state); the problem here, iswhy they remainin alow
state for significant periods of time.

With respect to the physics of accretion discs, Brian noted that the classical theory of boundary
layers (where the disc material reaches the primary star) fails, because the temperatures it
predicts are too low; redlistic disc models are probably beyond reach at present. Outburst
mechanismsare not fully understood either; someintermediate polars (e.g. V1223 Sgr) show
very short outbursts which are not due to the standard dwarf nova disc instability. Tilted
accretion discs have been invoked to explain phenomena such as negative superhumps
(superhumps with a period shorter than the orbital period); do these also occur in low-mass
X-ray binaries? Another recently-observed phenomenon isthat of non-radial oscillationsin
white dwarf primaries (e.g. in the dwarf nova GW Lib), akin to those observed in ZZ Cet
stars. This requires further investigation. Finally Brian noted that the meeting held in
Cambridgein 1975 had been seminal for CV research, notably inthe areaof common envelope
evolution, which refers to the evolution of a CV system following a nova eruption. The
material ejected in the nova eruption forms an extended envelope, which exerts frictiona
drag on the secondary star. The envelope materia is thus gjected from the system, in an
outflow concentrated near the orbital plane, which removes angular momentum as well as
mass from the system. This phase in the life cycle of CV systemsis an area of current
research interest.

Keith Horne (St. Andrews) spoke on the subject of More Surprises from CVs. Hefirst
noted the significance of CVsin the more general astrophysical context, namely that studies
of CV accretion discs provide useful insights into other systems (e.g. star formation, active
galactic nuclei), and that the problem of angular momentum transport in CVsisgeneric rather
than specific to CVs. He noted that with respect to dwarf nova outbursts, the disc instability
(DI) model makesspecific predictionsfor theradial distributions of temperature and surface
density. These can be tested by eclipse mapping (e.g. asin Z Cha). However, the observed
distributions are too hot and too thin compared with the predictions of the DI model. He
suggested that chromospheric emission might play a role in producing the observed
distributions. He also noted that | P Peg, in decline from outburst, differs markedly from the
predictions of the DI model; thereis no sign of the predicted cooling fronts.

Keith noted that for nova-like systems (with high mass accretion rates), one would expect
gaussian (bell-shaped) eclipselight curves, butinfact SW Sex systems show more V-shaped
eclipses (e.g. UX UMa, RW Tri), implying flatter temperature profiles than expected. These
systems(e.g. BT Mon) also show anomal ous, single-peaked trailed spectra, known asthe SW
Sex syndrome.

As for dwarf novae in quiescence, multi-wavelength eclipse observations of OY Car have
allowed extraction of thewhite dwarf spectrum, but it looks unlike any standard white dwarf!
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The best fit to the observed spectrumis provided by assuming simple absorption by gasinthe
outer disc.

I P Peg has provided other surprisestoo. Emission line spectroscopy (presumably in quiescence)
shows double-peaked lines, which imply supersonic velocities in the disc. In outburst,
observations suggest that two spiral shock wavesdevelopinthedisc. Theseare predicted by
dynamical analysis of particle motions, and the implied presence of gas out of the orbital
plane may affect the interpretation of observationsin the outburst state.

One of the most remarkable phenomena noted by Keith, is the magnetic propeller effect
exhibited, for example, by AE Agr. Herethewhite dwarf spin period is 33 seconds, whilethe
orbital periodis9.88 hours. Many freak phenomena are observed in this system, notably the
33 second oscillations, which have now been under observation for 15 years, and the very
largeflareswhich are seen fromtimeto time. Thespinisslowingdown, anditisbelieved that
thisisassociated with an exit stream of material being flung outwards from the system along
magnetic field lines anchored in the white dwarf; thereisno accretion discin AE Agr. Keith
specul ated whether such amechanism could work for SW Sex stars, with the magnetic field
rooted inthe accretion disc - in my view, thiscannot work because angular momentum exchange
with accreting material will quickly gect thefield-retaining material from the system.

ACCRETION DISCS

These are ageneral feature of CV's, apart from the strongly magnetic systems such as polars.
Thus, even intermediate polarssuch asVV 1500 Cygand Y'Y Drahave accretion discs, but they
aretruncated at the inner edge by the magnetic field of the white dwarf primary.

Thefirst talk under this heading was by Koji Mukai (Goddard Space Flight Center), on X-
ray Observationsof Non-Magnetic CVsin the ASCA Eraand Beyond. He noted that ASCA
had amuch wider spectral range (0.4-10 keV in energy terms) than Einstein or ROSAT, and
that the SIS (solid state imaging spectrometer) instrument had a 2% spectral resolution. He
then noted that soft X-ray/EUV is often seen in dwarf novae, SS Cygand U Gem being the
best-studied examples. He suggested that all bright disc (BD) CVs (dwarf novaein outburst,
novalike systems) probably have optically thick discs at temperatures of order 10,000K,
while quiescent disc (QD) systems have optically thin discs, but acompact hard X-ray source;
thus for example, OY Car does not show soft X-ray eclipses during super-outbursts, but
shows sharp X-ray eclipses (asdoesHT Cas) in quiescence. It isnot clear how an optically
thick boundary layer produceshard X-rays, asfor examplein the bright disc system V603Ad.

John Hameury then spoke on Disc and Secondary Irradiation in Dwarf Novae. He noted
that the Shakura-Sunyaev disc viscosity parameter, a, cannot be constant in transient systems;
really it isjust aparameterisation of our ignorance of angular momentum transport in accretion
discs! However, the standard model in which o, and theinner and outer disc radii are allowed
to vary over the outburst cycle, reproduces dwarf nova outbursts reasonably well. On the
other hand, it doesnot predict UV/X-ray delaysin soft X-ray transients, nor the superoutbursts
in SU UMa systems or in U Gem. The tidal instability theory, introduced by Osaki, can
predict superhumps and the outburst pattern typical of SU UMa stars, but not the U Gem
superoutburst of 1985, or the short supercycle of DI UMa. The speaker suggested that disc
illumination and irradiation of the secondary star might play important roles, the former in
explaining re-brightenings after superoutbursts,and the latter increased accretion rates, and
that these effects, together with inner and outer disc radius variations, should beincluded in
future modelling of dwarf novae.
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In a subsequent talk, Erik Kuulkers (Oxford) addressed the subject WZ Sge Stars, TOADs
and SXTs: Close Encounters of the Same Kind. He considered these phenomena (SXTs
are Soft X-ray Transients) interms of five basic characteristics: (1) large amplitude outbursts;
(2) long outburst intervals; (3) amost all outbursts are superoutbursts; (4) there-brightening
or re-flare phenomenon; (5) an orbital superhump and/or along growth timefor superhumps.
He noted that for superhumpers, the superhump period excess (expressed asafraction of the
orbital period) correlates closely with the secondary/primary mass ratio g. For relevant
systems such as EG Cnc and WZ Sge, g is less than 0.1. A survey of various systems
including these stars and the X-ray transient GRO J0422+32 (V518 Per), led him to the
conclusion expressed in thetitle of the talk.

OUTBURST MECHANISM S

Chris Tout addressed the subject of Accretion Disc Viscosity, noting that in terms of the
Shakura-Sunyaev a formulation for disc viscosity, a must be very low, of order Yio00, for
WZ Sge stars. Asto how disc viscosity (radial transport of angular momentum) actually
works, simpleturbulencein thedisc leadsto inward transport of angular momentum, i.e. the
wrong way. Magnetic effects have been investigated as the possible cause of disc viscosity,
but itisnot clear that these are adequate either. One point with regard to modelling outburst
cycles, is that the effect of hot-spot heating has not been investigated - why not? Chris
speculated that outbursts might disappear altogether at very low accretion rates.

Steve Howell (Arizona) gave atalk entitled TOADs have WARTS, explaining that WARTs
are Weird Anomalous Red Things, or very low mass, low temperature secondary stars. He
discussed the possible evolution of CVsintermsof orbital period, and then gave details of a
K-band spectrumof thepolar system ST LMi (whichisbelow the period gap). The spectrum
contained absorption bands due to water, implying alow surface temperature; he speculated
whether there might be a dark region on the secondary star due to a star-spot group. He
mentioned that Hubble Space Telescope optical and infra-red data on WZ Sge indicated a
surface temperature of below 1700 K on the secondary star.

SUPERHUMPS

Darragh O’Donoghue (Oxford) reviewed superhumping systems in a talk entitled
Superhumps- the State of Play. Henoted that superhumpsoccur not only in superoutbursts
of SU UMastars, but also in short-supercycle systemslike ER UMa, RZ LMi, DI UMaetc,
and in V1159 Ori, which has a very short supercycle and where superhumps can continue
from a superoutburst to the next outburst and beyond. Negative superhumps (where the
superhump period is shorter than the orbital period) occur, for example, in V503 Cyg. Pre-
superhump modulations at the orbital period (and at itsfirst harmonic) occur in such systems
as WZ Sge, AL Com, HV Vir and EG Cnc. T Leo aso shows superhumps at the orbital
period in normal outbursts. Dips are seenin WZ Sge and AL Com, but notin HV Vir. Late
superhumps have been observed in VW Hyi, EG Cnc etc (i.e. continuing through their
brightening events). He a so noted that superhumps are found in systems other than SU UMa
-typestars, e.g. thenoverlike star BK Lyn, which shows negative superhumps, plusharmonics
and modulationsat the begat frequency. Other systemsexhibit permanent positive superhumps;
such permanent superhumpersall lietothetop right in adiagram of fractional period excess
against orbital period. To summarise, it is clear that CVs with accretion discs exhibit a
complex variety of superhump phenomena, but that these are incompletely understood at
present.

MAGNETIC SYSTEMS

In the CVswith the strongest magnetic fields, the polars (e.g. AM Her), the magnetic field of the
primary prevents the formation of an accretion disc, whilein theintermediate polars(IPs, e.g. YY
Dra, GK Per, V1500 Cyq), where the field is weaker, there is an accretion disc which is



truncated at itsinner edge.

David Buckley, in speaking on The Power in | ntermediate Polars, noted that these systems
show periodicitiesin the optical and X-ray regions, generally at the orbital period, and at the
spin period of the primary; thus Y'Y Drahasan orbital period of 3.91 hoursand a spin period
of either 529 seconds or 550 seconds. In most | Psthe spin period dominates the power spectrum.
In some cases (e.g. TX Col) the power spectrachangewith time. In some systemsthe optical
polarisationis modul ated at the spin period of the primary. David noted that only two deeply
eclipsing IPswere known (XY Ari, DQ Her); more would be very welcome!

NOVAE

The first talk specifically on novae was by Sumner Starrfield, who spoke about The Nova
Outburst: Thermonuclear Runaways on Degenerate Dwarfs. In the course of thistalk he
showed the latest light curve of Nova Cas 1993 (V705 Cas) taken from the BAAV SS web
pages. Whilst thebasic theory of novaoutburstsisfairly well-established, fitting the observed
spectraof novaeisbecoming an extremely complex exercise, requiring theinclusion of literally
millions of atomic transitions.

Mike Shara (Space Telescope Science Institute) then spoke on The Recovery and
Characterisation of Old Magellanic Novae. In fact he covered work on globular clusters,
both Magellanic Clouds, and the galaxy M81, using archive plates and modern searches.
Photographs of theglobular cluster M80 (wherethenovaT Sco erupted) showed how incredibly
difficultit istolocate the remnants of novaein such crowded fields. However the remnant of
T Sco has now been identified by very careful astrometry, and the tally from 17 searches
covering 47 Tuc and M80 is now 15-17 CV's, including two dwarf novae. Asfor the Large
and Small Magellanic Clouds, there were 7 certain recoveries of novae (al but one in the
LMC), with afurther 4 or 5 possible recoveries. Thisis about half the expected total. The
work on M81 was donewith the hel p of archive platesonly recently released to Mike by Allan
Sandage. Thisresulted in the recovery of 24 novaein M81, mainly inthedisc (spiral arms)
of the galaxy, implying that such novae are associated with relatively massive Population |
systems. Thisisavery similar conclusion to that recently obtained by Ciardullo et a in a
CCD study of novaein M31.

The light curve of one of the M81 novae studied by Mike enabled a distance measurement
based on the MMRD (Maximum Magnitude/Rate of Decline) relationship for classical novae,
which yielded a distance modulus of 27.8 (3.63 Mpc or 11.8 million light years). Thisis
within 0.1 of the distance modul us obtai ned from observations of Cepheidsin M81! However
Mike said hewould only betruly convinced that thisagreement was not accidental if something
like 20 such nova distance estimates were available.

In a short talk in the Nova session Thomas Zwitter (Lubliana, Slovenia) reviewed the
photometric and spectroscopic data on the recurrent nova U Sco, which had been detected in
outburst by Patrick Schmeer in February 1999. All three recent outbursts (1979, 1987, 1999)
were photometrically very similar, but spectroscopically the 1999 outburst wasvery different
from the 1987 one. In the recent outburst, the width of the Ha line had decreased linearly
with time as a result of thinning of the gjecta, and the white dwarf became visible again 22
days after maximum light. The profile of the Ha line at this point strongly suggested a high-
velocity bipolar outflow of material from the white dwarf. There was some consensus that
outbursts of U Sco may have been missed - its outburst interval may be shorter than the
minimum of 8 years recorded to date. It isan eclipsing system with an orbital period of 1.3
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WHITE DWARF BINARIES

Tom Marsh (Southampton) spoke@etached White Dwarf Close Binaries -CVs' Extended
Family. Tom noted that there were now 22 double-degenerate systems (consisting of two
white dwarfs) known with measured orbital periods, the range being 1.5 hours to 8 days.
Most are helium white dwarfs. He suggested that they might be the progenitors of AM CVn
stars (which have very short orbital periods down to 18 minutes), and possilyigeofar
supernovae. He also suggested that they might be the dominant source of low-frequency
gravitational waves, and may be important in providing constraints on binary evolution. He
further considered detached binaries consisting of a white dwarf and an M-ty stach
systems have known orbital periods ranging from 2.5 hours to 15 days. None have strong
magnetic fields, and they provide clean examples of irradiated M stars. Such systems may be
the progenitors of CVs, and the eclipsing systems (5 are currently known) could be a useful
probe of angular momentum loss. Although both types of white dwarf binaries are probably
common (with space densities several times higher than the space density of CVs), they are
hard to find, looking rather like isolated white dwarfs. Measured white dwarf masses in such
systems are typically 0.3-0.4 solar masses,with a peak of about 0.55 solar masses. These
figures are not derivable from models based on steady state evolution.

Knox Long then discussethe White Dwarfs in CVs He noted that it is often difult to
separate out the white dwarf contribution to the ultraviolet spectra of dwarf novae such as

U Gem, VW Hyi and WZ Sge. The spectral quality obtained from IUE (International
Ultraviolet Explorer) and HUT (Hopkins Ultravioleelescope) were inadequate for good
results on white dwarfs, but the data from GHRS (Goddard High Resolution Spectroscope) is
much better As a result the key parameters of some systems are now better determined than
ever before; thus for U Gem the orbital period is 15285 seconds, the primary mass 1.04+0.04
solar masses, and the K1 velocity (the line-of-sight velocity amplitude due to orbital motion)
107.1+2.1 km3. The main uncertainty in this, and other dwarf novae is the systemic velocity
(i.e. its motion through space). Figures for white dwarf temperatures were quoted for WZ
Sge (14,800 K) and for RX And (35,000 K before an outburst, 36,000 K afterwards), but
data on SS Cyg was morefiifilt to obtain using GHRS.

SW SEX STARS

The SW Sex stars are nova-like systems of the VY Scl sub-class, but are characterised by
peculiar radial velocity curves (derived spectroscopically) suggesting considerable penetration
of the accretion stream across the disc.

Coel Hellier (Keele) addressed the subjBoe SW Sex Stars - Observations and Models

He noted that these systems have orbital periods in the range 3-4 hours, and that several are
eclipsing. Examples are PX And, which has distorted emission-line wings in its spectrum,
which can be modelled by stream overflow across the disc- there is a bright region extending
well into the disc (V795 Her and LS Peg are similar). V1315 Agl shows noticeable absorption

at phase 0.5; modelling by stream absorption in the outer/mid-disc region gives a reasonable
fit to the observed spectra. Coel noted that the dwarf nova EX Hya behaves like a SW Sex
star when in outburst; its eclipses can be modelled by a simple stream without a disc.

Paul Groot then spoke dime Spectroscopy of SW SeK. the out-of-eclipse spectrum of

SW Sex in its excitedh{gh) state is compared with a standard emission-line spectrum, an
extra blue continuum is seen corresponding to the disc hot spot. All of the absorption dips
can be matched by the spectrum of a BQ Stae hot spot region is optically thick with a
temperature of about 25,000 Krailed spectra of several lines show a second component
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due to the irradiated side of the secondary star. The speaker’s concluding comment was to
the effect that adequate eclipse mapping of this system has to be 3-dimensional, with an
optically thick disc rim, though thiswould have to be done very carefully. [Comment: This
seemsto be related to the problem of mapping the disc in outbursting dwarf novae, notably 1P
Peg, which also requires athick disc rim.]

SUPERSOFT SOURCES

S. Rappaport spoke on Super soft X-ray Sources as Super-Cataclysmic Variables. Supersoft
X-ray sources (SXs) are characterised by anuclear energy source and ashorter lifetime (~10
million years) than CVs (lifetime ~1 billion years). Most supersoft source optical
identifications are with active galactic nuclei, or with singlewhite dwarfs. Of theindividual
known sourceshe mentioned Cal 87, whichisabinary system with an orbital period of 10.6
hours (visually it is magnitude 19-21); RXJ00198+2156 which has an optical spectrum
characterised by severa sharp Hydrogen and Helium emission lines, and Cal 83, a nebula
shining with Oll1 and H-alphalight with about 100 timesthe solar luminosity. The standard
model of such systemsisof steady hydrogen burning (H-He by the CNO cycle) on the surface
of awhite dwarf. The donor star is generally more massive than the white dwarf, and the
orbit shrinks as aresult of the mass transfer. Exactly how the nuclear burning takes placeis
very important; above some threshold accretion rate (depending on the mass of the white
dwarf), an expansion or explosion isinevitable, corresponding to atype la supernova, while
at very low accretion rates, novaexplosions are expected. It isnot clear what should happen
at intermediate accretion rates.

Boris Gaensicke (Goettingen, Germany) gave an observational update in histalk Towardsa
New Model for Supersoft X-ray Binaries (SSXBs). In this context supersoft means that
90% of the photonsfrom asource are below 0.5 keV, with an effective temperature of 10°-10°
K. Boris said that there were 11 optically identified SSXBs with known orbital periods,
including T Pyx, V Sgeand QR And. The nature of the central object isdifficult to determine
because of interstellar absorption. SSXBs are characterised by bipolar jets of up to 4,000
kms? from the central object, which is probably a white dwarf. In some supersoft X-ray
sources there is no evidence that a secondary star is present at al. He noted that there are
problems with current models of SSXBs,and isworking on a boot-strapping model, which
involves evolution from short towards long orbital periods (contrary to the general course of
CV evolution), althoughitisnot yet clear how such amodel will work. He posed the question
of whether the classical SSXBs (QR And etc) are evolved CVs.

LOW STATESIN CVs

Jochen Greiner addressed the question AreVY Scl and V Sge Stars Transient Super soft X-
ray Sources? Henotedthat VY Scl stars (e.g. V751 Cyg) are mostly at maximum light with
occasional dips. Orbital periodsaretypically 3-4 hours, distances 200-800 parsecs, absolute
magnitudes (at maximum) 3-5, and accretion rates of the order of 10 solar masses per year.
In the optical low state thereis X-ray emission below 0.5 keV. On the basis of the observed
correlation between the optical and X-ray behaviour of V Sge and V751 Cyg (and possibly
other systems), he concluded that VY Scl stars are an extension of the canonical supersoft X-
ray sources.

F V Hessman spoke on The Symptoms and Origins of CV Low States. Low states are
characterised by: (i) BIG reductions (by afactor of 10 or more) in the accretion disc luminosity,
and afall in accretion rate to negligible levels; (ii) they are seen in alarge fraction of ALL
typesof CVs, (iii) they occur at irregular intervals, and last for daysto months; (iv) the drop
in accretion luminosity occursrapidly, typically within afew days. All polar systemsexhibit
low states, there being no correl ation with magnetic field strength, orbital period or any other
parameter, and the changes in luminosity directly reflect the changesin accretion rate. In



polars there can be long periods of high, intermediate or low accretion rates. Thus, for
example, the light curve of AM Her reflects the activity of the secondaryT$tarspeaker

noted that low states can be useful, in that the normal veiling of the white dwarf caused by
accretion is removed. He raised the possibility that low accretion rates might be induced by
starspots (or starspot groups) on the secondary; a reasonable power-law model could give
around 55% global coverage of the secondgiti the required statistical properties to explain

low states

PROPERTIES OF CVs

In a short talk on the final morning &ructure, Spectra and Time Evolution of Accretion

Discsin CVs, Raymundo Baptista (Brazilian State UniversBgoPaulo) presented spectral

and continuum eclipse maps of three systems which he had observed. Spectra of the disc in
the nova-like UU Agr (which has an orbital inclination of 78°) showed it to be bright and blue

in the inner region, and cooler and red in the outer region. 60% of the un-eclipsed light was
coming from optically thin out-of-plane material (chromospheric emission?). The hydrogen
line profiles were clearly not due to a disc in Keplerian rotation; rather they showed evidence
of stream overflow Eclipse maps of the disc in EX Dra through an outburst were shown; it
was clear that the rise to outburst maximum was outside-in, and the later cooling also seemed
to progress from the outside inwards. Continuum eclipse maps of IP Peg in outburst were
shown; tomograms based on two Helium lines (Hel at 4471 Angstroms and Hell at 4686
Angstroms) showed the presence of a gas ring at half-radius in the disk.

WHAT WE STILL DON'T KNOW ABOUT CVs

In the final session Jozef Smak §&aw) spoke otunsolved Problems of Dwarf Nova
Outbursts. Joe mentioned four basic remaining problems: (1) Model lightcurves between
outbursts show gradually increasing brightness which is not observed. In terms of the disc
instability/thermal limit cycle model of DN outbursts, this could be remedied by reducing the
slope of the lower branch in the logfésttive temperature)/log (surface density) diagram,
which is equivalent to an attempt to measure the viscosity paraméf@rOutburst shapes

are not as predicted. While type A (fast rise) outbursts are quite rexpiéadpected, type B

(slow rise) outbursts vary in amplitude much less than predicted. Joe suggested that this
might possibly be explained by an irradiation-induced enhancement of the mass transfer rate
from the secondary star; (3) Narrow and wide outbursts (noted as a problem in the early
1980s); although apparently resolved by the TTI (thermal tidal instability) model of Osaki
to account for superoutbursts, the observed superhumps occur too late in the outburst
compared to model predictions. Systems such as TU Men and U Gem (the latter having
undegone one so-called superoutburst in 1985) are rather awkward to model; (4) What outer
boundary conditions should be imposed on disc models? The required boundary conditions
relate to the tidal removal of angular momentum, the addition of stream material and local
(hot spot?) accretion. While theory suggests that feetfe tidal radius should be about

0.9 of the Roche radius (distance to the inner Lagrangian point), in actual dwarf novae the
figure is about 0.6-0.8 of the Roche radius.

NOTES FROM THE POSTERS

It was noteworthy that two of the posters on display featured ahetype of observation,
namely astrometry of CVs in order to measure their geometrical parallaxes (in one case infra-
red spectroscopic parallaxes are also involved); the motivation for this is the concern to pin
down absolute magnitudes of CVs as accurately as possible. This requires milliarcsecond
astrometrywith a whole host of systematic errors needing correction, but encouraging results
are now being obtained. High-precision astrometry is alive and well amongst cataclysmic
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variable enthusiasts!

For those interested in the eclipsing dwarf nova EM Cyg, Rachel North (Southampton)
displayed a poster showing trailed high-resolution spectra from which it was clear that the
light from the system contains a contribution from a third star of late spectral type (and hence
similar to the dwarf nova secondary star). This finding resolves longstanding confusion over
the masses of the binary components. Itis not clear whether the third star is physically bound
to the dwarf nova.

A poster by Steve Howell drew attention to the Faint Saxiability Survey (FSVS), an
ongoing photometric survey towards moderate to high galactic latitudes. It is intended to
detect and/or place constraints on the number of faint CVs in the Galaagretically most

CVs should be faint with short orbital periods and have very low mass transfer rates. Such
systems are strongly discriminated against in conventional colour-based surveys. The FSVS
limit is a V magnitude of 24 and can detect V-band variabilty on time scales down to about
15 minutes. \&ftch this space!

This article is on the BAA/SS web page at http://wwwtelf-ast.demon.co.uk/warnemtml

PERIOD EVOLUTION ANAL YSIS OF 13 \ARIABLES

JOSE MARIA FERNANDEZ ANDUJAR

Intr oduction

The evolution of the period with time has been analyzed for 13 stars MSIMAMOV
(Minimum Phase Method Analysis), an algorithm based on the minimization of the phase
between times of extremBIPMAMOV yields an optimal period for the active set of extrema
or, if the extrema are split into groups, it can give period as a function of time.

Table 1 shows a summar of the data for analysis

Maxima Type| Period| Initial| Final step| no. of | Extremes Source
P P maxima by
per bin

R And | 25 M 409.33 390 (425)|0.1 |6 Andujar | AFOEV
R Agl | 105 M 284.2 | 270 |320|0.1 | 6 Greaves| BAA/AFOEV
X Cam| 165 M 143.54 139 |159(0.1| 6 Greaves| BAA
R Cas | 30 M 430.4¢9 410 (450)|0.1 |6 Andujar | AFOEV
OCet |73 M 331.94 325 |340|0.1 | 6 Greaves| BAA
TCep| 89 M 388.14 368 |408|0.1 | 6 Greaves| BAA
R Dra | 73 M 2456 | 225 |265|0.1 | 6 Andujar | AFOEV
R Leo | 38 M 309.95 290 |330|0.1| 6 Andujar | AFOEV
RLyn | 28 M 378.794 360 [400|0.1 | 6 Andujar | AFOEV
UOri | 46 M 368.3| 360 |380|0.1 | 6 Greaves| BAA
R Sct | 45 Rva | 146.5| 126 |166|0.1 | 6 Andujar | AFOEV
R Sge | 14 Rvb| 70.77 | 50 |90 |0.1 (| 14* Andujar | AFOEV
RTri |49 M 266.9 | 245 |285|0.1 | 6 Andujar | AFOEV
T UMa| 66 M 256.60 245 |265|0.1 | 6 Greaves| BAA




Theperiodisthat giveninthe GCVS1985. * For R Sge | used all maximawith MPMA to find
the best single period, not the evolution of period with time.

In all Mirasthe period of the individua light cycles sometimes differs from the star’s mean
period by several percent. Thisis shown in table 2.

Table 2
Max [ Min Range | Range Mean Deviation| MPMA
Period| Period /Period! | Period Period
RAnd 418.5 | 405.5 13 0.03 41111 | 3.36 410.2
R Adl 319.9 | 276.6 43.3 0.15 29570 | 11.86
X Cam 154.4 | 140 144 0.10 143.79 | 1.60
R Cas 4359 | 425.3 10.60 0.02 430.42 | 2.89 430.5
O Cet 339.9 | 326.1 13.79 0.04 33261 | 2.83 333.0
T Cep 402.1 | 372.9 29.20 0.08 390.06 | 7.43
R Dra 256.5 | 239 17.5 0.07 24566 | 2.98 246.1
RLeo 316.1 | 306.7 9.39 0.03 311.83 | 2.29 3114
RLyn 381.2 | 375.1 6.1 0.02 37854 | 142 378.6
U Ori 376.8 | 361.6 15.19 0.04 369.98 | 4.07 371.7
R Sct 166.0 | 132.8 33.2 0.23 14431 | 7.25 143.9
R Tri 269.3 | 257 12.3 0.05 266.59 | 2.02 266.9
TUMa [ 262 249.1 12.9 0.05 25590 | 2.63 255.7

The dataare derived from the analysis by MPMAMOV. Thelast column givesthereal period
using MPMAwith al maxima(minimafor R Sct). The mean period and deviation are statistical
values derived from periods obtained by MPMAMOV. We can find a secular evolution
increasing or decreasing the length of the period, or a sinusoidal variation. Also an abrupt
change of period and an abrupt shift of epoch can exist. In some M stars we can find a
modul ating period P2 where P2/P1isnear 9.4, although thisvalueisvery general. However,
many short period stars (less than 150 days) show changesin their periods.

Stars
For many stars | could not obtain along sequence of maxima from AFOEV data. So some
curves show little detail.

Notes:
1 Range=Maximum period - Minimum period = dP
Range/Period = dP/p = Percentage variation of the period
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Itsregularly decreasing period had
already been noticed by Hoffleit
(1979) and Schneller (1965). Onthe
other hand Paine and Campbell
(1930) identifed a sinusoidal form
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A linear regression gives; Period = 339.637 - 1.2666x10° T  where T = Julian Date -

2400000; Applying Fourier analysisto residual data

gives periodicities near 13389 and 4665 days.
As John Greaves deduced in VSSC94, by June 2010, the regression leads to a period of
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R Cas 434
Although there are a few maxima,
the period has changed with time. A
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cycle could be smoothed).
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It also hasachanging period, and analysisgives
two distinct periodicitesin in the period versus
time relationship: one of about 14300 days,
representing the time between the two peaks, and
another of about 3900 days.

In 1934 Prager and Schneller showed 12 discrete
periodsfrom 222.5t0 335.4 days, and Leung in
1980 found three periodic components in the

i . ; 3 \ : behavior of this star.
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Similar to R Leo, but with a smaller range in
period. The small variations in period can be

neglected.
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An RVa star with a moderately steady period.
From the graph we can only deduce that small, K
sudden changeshave occurred at several epochs. ™ 144
However, those changeswereimportant (thelast

occurred around the Summer of 1990)
R Sge

18

18

Period

R Leo
Increasing and decreasing periodsexist, but
no periodic form of the changesis seen.
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Only a decreasing period during the last
22 yearsisindicated from the analysis.
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R Sge

For this RvVb star | have only used MPMA
to find a mean period from minima times.
The primary period found was 70.77 days
but a secondary period of 59.20 days aso
features strongly in the periodogram.
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R Tri
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R Tri
Except for an abrupt change, the pet
is fairly constant. The sinusoidal behav.yze4
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of low amplitude shows a periodicity ne.2,, .
3400 days. b
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star but a period near 4300 days was found.
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Conclusion
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Few stars exhibit a constant period during their lives. On some occasions these changes are
more easy to detect than at other times, but in general, low amplitude changes are always
present.
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THE 1998 MEETING OF THE VARIABLE STAR SECTION
(CONTINUED)

TRISTRAM BRELSTAFF

After the tea break, Tonny Vanmunster gave his talk on EG Cancri and the Center for
Backyard Astrophysics (CBA). The CBA isagroup of professional and amateur astronomers
who use CCDsto study the short-period photometric cycles of cataclysmic variables. Tonny
first described hisown observatory, which hereferred to asCBA-Belgium. Hehad two Schmidt-
Cassegrain telescopes (35cm and 25cm), and computer hardware for recording the CCD
images. At the start of each clear night he sets up the larger telescope to automatically track
aparticular star of interest, and record images every minute or so. At the end of the night, he
uses software to derive magnitudes from the recorded images. Since 1996 he had performed
1279 hours of photometry in this way, and had obtained some 48000 usable images in the
process.

Tonny then described EG Cancri. This star is normally about magnitude 19, but had been
found in outburst at magnitude 13 in 1977 by Huruhata. There was aso an unconfirmed
report of it at magnitude 13.4 in 1995 by Watanabe; that wasall, that is, until 1996 November
30thwhen Patrick Schmeer found it againin outburst at magnitude 12. Thisdiscovery sparked
acampaign of intensive observations by the CBA and other groups. Theresulting light-curve
showed acharacteristic SU UMatype superoutburst, lasting about 20 days, followed closely
by a series of six echo outbursts at intervals of about 6 days. These echo outbursts were
smaller and narrower than the main one, and reached only magnitude 13-14.

Photometry by the CBA team showed the presence of superhumps with a period of about
0.06 days at the maximum of the main outburst. Thisis unusually early for superhumps -
normally they don’t develop until about 5 daysinto an outburst. Their amplitudethenincreased
as the outburst developed, but they faded away again on the decline. Superhumps were not
present on the first few echo outbursts, but they did appear again on the later ones.

Spectroscopy during the outburst confirmed that the star was adwarf nova. The spectrum at
minimum was very similar to the minimum spectrum of WZ Sge, another dwarf novawhich
only erupts every few decades. An early onset of superhumpswas also observed in WZ Sge
andintheWZ Sge-likestarsAL Comand HV Vir. Maybethisischaracteristic of these stars?

However, the strangest feature of the 1996-97 outburst of EG Cnc was undoubtedly the six
echo outbursts. Echo outbursts have been seen before - inUZ Boo, T Leo and GO Com - but
only one or two at atime. Tony mentioned two theories which have been proposed to explain
similar echo outbursts seenin X-ray sources. Inonetheory they are dueto episodic accretion
from the disc onto the compact component. Each such accretion event heats up the primary
enough to cause more matter to be deposited into the disc . This matter then takes about 6
daysto spiral into theinner edge of the disc, whereit causesthe next accretion event. Inthe
other theory the echo outbursts are due to heating waves reflected from cooling waves
accompanying the decline from the previous outburst.

Next Albert Zijlstraof UMIST (University of Manchester Ingtitute of Science and Technology)
spoke on The Hesitant Mira R Doradus. He started off by discussing planetary nebulae.
First he showed an image of the Egg Nebula, in which the central star isinvisible because it

is
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undergoing catastrophic massloss. Such astar isprobably suffering from something like 30
magnitudes of extinction in visible light - rather like forgetting to open the dome of your
observatory! The Egg Nebula could soon become a planetary nebula. A few years ago
Shklovsky had suggested that if you were to compress aplanetary nebulaback ontoits central
star, then what you would beleft with would beaMirastar. Albert showed animage of NGC
7027, saying that this could well have been aMirastar, just athousand years ago.

The catastrophic massloss, or super-wind, that leadsto theformation of planetary nebulaeis
thought to be related to the mass loss from red giant stars, especialy Mirastars. Mirastars
are pulsating red giant stars with amplitude variations of greater than 2.5 magnitudes, and
periods of about 200 - 500 days. This makesthem easy for amateursto observe but awkward
for professionals (they would prefer 2 - 5 days!). Semiregular (SR) variablesare similar but
have amplitude variations of less than 2.5 magnitudes. There are also the so-called OH/IR
starswhich have periods of 700 - 3000 days, and radiate predominantly in theinfra-red. An
evolutionary scheme has been proposed that goes: SR > Mira> OH/IR > PN, however, Albert
added that this was so neat it cannot be true.

Turning to R Dor, this star has arange of magnitudesfrom 5 - 7, and a period of 300 days.
Itisvery bright intheinfra-red; indeed in the K-band it isthe brightest star in the sky after the
Sun. Itsangular diameter at 55 milliarcsecs (mas) is even larger than that of Betelgeuse (40
mas). At the Hipparcos distance of 62pc, this corresponds to a radius of 380 solar radii.
From these properties one would expect the star to have a period of about 150 days.

Albert said that he became interested in R Dor when he saw some observations of it by the
New Zealand amateur Albert Jones. Jones observations covered the years 1944 - 1967, and
seemed to show asudden change from Mira-liketo SR behaviour in 1952. Beforethenit had
an amplitude of 2 magnitudes, then the period split and this drew power from the main
pulsation, and the amplitude decreased to that typical of an SR variable. Albert (Zilstra) then
searched for other observations to fill the gap since 1967. Unfortunately the AAV SO
observationswere only avail able as 10-day means and showed large scatter, so hewasunable
to usethem. However, observations by the RASNZ were available and observer corrections
could be applied to to make these acceptable for filling in the gap since 1967.

Period analysis shows that there are two periods present in the whole dataset, 330 days and
170 days; the former is only present in the earlier observations, the latter only in the later
ones. This proves that the 170 day period is not an aias or harmonic of the 330 day one.
Albert then showed the results of wavelet analysis. This consisted of acontour plot with time
in years along the x-axis and period in days aong the y-axis; the contour lines indicated the
goodness of fit of each period at each time. This plot showed that the best fit period had
flipped from 330 days to 170 days and back again several times since 1944. When the 330
day period was present, R Dor wasaMira/SRavariable; when the 170 day period was present
then it was a SRb variable.

Mirastarsare thought to pulsate in the fundamental mode (that isall parts of the star movein
and out together). However, the above periods, along with the Hipparcos distance, suggest
that R Dor pulsatesin the first overtone (the outer layers move out asthe inner layersfal in,
and vice-versa). For R Dor to be afundamental mode pulsator it would have to have amass
of about 4 solar masses, which is unacceptably large.
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Mira stars in the Large Magellanic Cloud with periods less than 400 days show a period-
luminosity (P-L) relationship, rather likethat for cepheids. Inthe past it hasbeen thought that
thisrelationship does not hold in our Galaxy. However, R Dor fitsthe MiraP-L relationship
rather well, so thismight haveto berevised. Albert said that the MiraP-L relationship hasthe
potential for being more useful than the cepheid one. The distance to the LMC is 52kpc
according to cepheids, but only 45kpc according to RR Lyrae variablesand SN1987a. One
of the aims of Hipparcoswas to get accurate distancesto cepheids and RR stars, but in thisit
failed because the nearest stars of these classesturned out to bejust too far away. Oneway to
reconcilethevariousdistancesto the LM Cisoffered by Mirastarsin globular clusters. These
stars appear to be anomal ous when compared with nearby Mirastars. However, thisanomaly
would disappear if the cepheid distance scale was dlightly wrong, and the LMC was 10%
further away than current estimatesput it. Albert also pointed out that thiswould also reconcile
thethe problem of the universe appearing to be younger than the ol dest stars. However, thisis
rather along way to go based on observations of just one star (R Dor) by just one observer
(Albert Jones).

To sum up: R Dor suggests that the Mira stars and semi-regular variables are closely related,
andaretwo sidesof thesametype. Themasslosshistory of R Dor suggeststhat the superwinds
are intermittent, not continuous, and are related to the halos around planetary nebulae. The
pulsational characteristicsof R Dor suggest that it is pulsating in thefirst overtone, rather than
thefundamental mode. Andfinaly, the Miraperiod-luminosity relationship could be used to
calibrate the cepheid and RR Lyrae distance scales.

In answer to a question, Albert said that V Boo was similar but not similar to R Dor, but he
recommended continued observation of it. Norman Walker asked about non-radial pulsation
modes (asarefoundin somebluestars). Albert saidinred giantsthesewould only result from
tidal effects - such as swallowing Jupiter-size planets.

The final talk of the day was given by John Howarth of CMHAS (Crayford Manor House
Astronomical Society) and was entitled Analysis of Quasi-periodic Data. John had been
working with John Greaves on astudy of changesin period, phase and amplitudein Miraand
semi-regular variables. For thisthey used observationsby the BAA-V SSand other societies.
John showed a light-curve of W Cyg which is known to have periods of 130 days and 234
days. He pointed out how in different parts of the light-curve, both periods are either present
together, or else oneis absent and the other present by itself. Thereiseven astretch of what
appears to be chaotic behaviour in one part of the light-curve.

John then described the use of the discrete Fourier transform to derive period, phase and
amplitude information, and to distinguish true multiple periods from aliases. Heillustrated
thiswith someresultsfor T And. Hewent on to show how amoving window could be used to
generate diagrams of the variationsin phase and amplitudein T Cas, Chi Cyg and other stars.
The phase-time diagrams correl ate closely with the O-C diagramsfor these stars and actually
show less scatter (they use information from the whole of each cycle - not just the maximum
and minimum). For WY Cyg there also seems to be a correlation between the phase and the
amplitude.

John finished off by showing some phase-amplitude diagrams, plotted using polar coordinates.

In these, the points start to rotate about the origin as the period changes, getting faster and
faster as the period gets further and further out of step with the original one.
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LETTERS

FILTERED PHOTOMETRY V SPECTROMETRY

I much enjoyed Graham Salmon's articles in VSSC numbers 98 and 99 on filtered CCD
photometry. However, one aspect in the debate has consistently puzzled me -the assumption
that stars have convenient black body profiles, whereasin reality they can both have emission
and absorption lines superimposed, which must effect precision photometry especially where
such spectral features occur at filter boundaries.

Thereisanother effect largely ignored - the proximity of spectral lines (especially in emission),
near prominent absorption lines of oxygen and water-vapour caused by the Earth's atmosphere
- in particular the A line band-head at 758.4nm. | have found it is possible to make an
educated guess as to the zenith distance from the weakness of blue/lUV flux and strength of
the A and associated linesin a stellar spectrogram. Thisis highlighted in the redshifted H-
alphaemission linein quasar 3C273, that appears noticeably suppressed by coincidencewith
the A line, whilst for less redshifted Q0754+394 this emission lineis clear of the A line and
records much stronger as the adjacent figure shows. Such emission lines can contribute
noticeably to the flux, and the altitude of the observer may also have a part to play - most
professional photometry is not conducted at sealevel!

| was advised at the last VSS meeting at Crayford Manor that it was not 'good form' to
conduct post photometry from low resol ution spectra. Why isthis? The adjacent electronically
stretched spectrogram of Betelgeuse was snapped in 1/10s (30cm SCT f/10 + CCD) which
samples the spectrum in about 260 colours at 1.75 nm/pixel in onehit. Overkill perhapsfor
simple 3 or 4 colour photometry, but with much lower spectral dispersion, very faint starscan
be targeted in reasonable exposures.

Maurice Gavin: e-mail 100772.47@compuser ve.com
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Photoelectric V (RI)c observations and new classification for V641 Centauri.
(Berdnikov & Turner, 1998)

Variations of luminosity, radius and temperature of the pulsating red supergiant CE

Tauri. (Wasatonic & Guinan, 1998)

More observations needed for V370 And, and Hipparcos discovery (Hoffleit, 1998)

CCD Photometry of UZ CrB, XX CrB and V864 Her. (Wetterer, 1998)

Accurate positions for 45 variablesin fivefields. (Evstigneeva & Shokin, 1998)

Photoel ectric and CCD times of minima of several eclipsing binary systems.

(Borkovits & Biro, 1998)

Searching the open cluster NGC 6939 for variable stars. (Robb & Cardinal, 1998)

Photoel ectic BV Rc observations and classification for V1359 Aquilae. (Berdnikov

et al, 1998)

The Hertzsprung sequence from Radial Velocities. (Gorynya, 1998)

The superhumpsin V592 Herculis. (Duerbeck & Mennickent, 1998)

Theimpact of large scale surveys on Pulsating Star research. (AU Collogquium No.

176)

Two long neglected interesting eclipsing binaries. (Samus & Tam, 1998)

A W UMa star with extreme rate of period change. (Molik & Wolf, 1998)

UBYV photometry of P Cygni in 1995-1997. (Markova & Tomov, 1998)

New variable stars in the northern Milky Way. (Dahlmark, 1998)

V842 Sco: Photoelectric times of minima and a period study. (Cerruti, 1998)

Detection of superhumpsin V2051 Oph. (Kiyota& Kato, 1998)

HD 13654: Probably not an eclipsing binary. (Lloyd et a, 1998)

IL Hydrae: New orbital solutionsand BV Photometry. (Raveendran & Mekkaden,

1998)

A period study of the eclipsing binary system W Ursae Minoris. (Nakamuraet a,

1998)

Line profile changesin X Persei. (Engin & Yuce, 1998)

HD 82780: A new eclipsing binary. (Wolf & Caffey, 1998)

Rapid radial velocity variationsin ROAP star Gamma Equ from lines of Ndll1 and

Prill. (Malanushenko et a, 1998)

Variable residual absorption spectraof AB Aurigae. (Kawabata et al, 1998)

Flares discovered on 1RXS J220111+281849. (Greimel & Robb, 1998)

GSC 4666:209 isanew variable. (Gombert, 1998)

CCD Photometric observations of the Cataclysmic star USNO 1425.09823278.

(Kwast & Semeniuk, 1998)

New catalogue of suspected variable stars. Supplement - version 1.0 (Kazarovets

et al, 1998)

1997 Photometry of RT Andromedae. (Heckert, 1998)

Abrupt period changein the delta Scuti star V1162 Orionis. (Arentoft & Sterken,

1999)

New eclipsing binary HI1706 in the Pleiades Cluster. (Kim & Rodriguez, 1999)

THE 74th SPECIAL NAME LIST OF VARIABLE STARS.

DX Ceti, ahigh amplitude Delta Scuti star. (Kisset al, 1999)

The spectrum of FG Sagittae. (Kipper & Klochkova, 1999)

On identifications of new variable stars announced by Woitas. (Kazarovets, 1999)
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PRO-AM EXCHANGES REPORT 16

GUY HURST

Covering period 1996 January 1 to June 30.

Date

Subject Professional

Remarks

Additions to Report 15 (1995 July 1-Dec 31)

950712

950726

951015

951126
951129

951214

951218

(7 additions, totals amended in summary)

960101

960101

NSV436 Cas 1974-87
1418 obs supplied
NSV650 Cas 1971-88,90-95 2090 obs

ChrisLloyd, RAL

U Gem 1995
297 obs and light curve supplied.

Tim Naylor, Keele Univ.

R Ari 1935-74 2471 obs
X Aur 1935-74 2993 obs
X Cam 1924-95 7491 obs
SS Her 1963-95 2887 obs
X Per 1969-95 6880 obs
Supplied total 22722 obs

Paul Roche, Sussex Univ.

T CrB 3399 obs sent

R CrB 1921-95 39029 obs
SU Tau 1962-95 5579 obs

NSV12088 Adl (1070 obs)
NO Aur (1042 obs)
NSV 13150 Del (1243 obs)
Total 3355 obs sent.

NSV2537 Aur (4955 obs)
V2048 Oph (4116 obs)
Total 9071 obs sent.

R CrB fading updated to
951230, 13.7 (Diepvens)

Don confirms observing with JKT 960103

Nova Cas 1995
We receive report on IUE

E.O.Offek, Israeli A.A.

A.Yu.Pogosyants
Euro-Asian A.Soc.

ChrisLloyd, RAL

ChrisLloyd, RAL

Don Pollaco, St.Andrews

Sumner Starrfield, USA

obs 951222 and 951223 confirming dust forming
NOT taking place despite predictions.
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960108

960111

960121

960128

960203

960130
960131

960204

960210

960214

960115

960216

960214

0J287 951225/26 mag 13.9
by John Toone

3C66A 960107 mag 14.0
by Gary Poyner reported

Comet Hunting advice
sought re George Alcock’s techniques. Supplied.

omicron Cet 1988-95
(1314 obs) supplied.

UZ Boo enquiry whether our results show
superhumps in 1994 outburst.
Gary Poyner advised NOT the case.

Markarian 421
| supply areview of the proposed paper for
JENAM95 proceedings

WWW amateur CCD proposed pages by Tim

V336 Vul
TA charts/sequence requested by Brian

Possible Novain Oph

Requests check of report received from
Y.Hyakutake RA 16h52.7m DEC -04 42(1950)
We advisered non-var star

S Apodisfade
951227, 10.8; 960128, 12.3 (Monard, Pretoria)
supplied to Don.

AQ CMi CCD appedl to
monitor received.

0J287 960213 mag 14.3
by Gary Poyner 3C66A 960128/960208
mag 14.5-14.6 by Gary Poyner reported

AF Cyg 1980-95 (4350)
AH Dra 1971-95 (2824)
RY Dra1971-95 (6885)
WZ Cas 1971-95 (2739)
Total 16798 supplied

AQ CMi updated
received. Faded to 18.3 by 990222!
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Tapio Pursimo, Finland

Kazimeras Cernis, Italy
Glen Peters, A.A.O.
Australia

Steve Howell, USA

Massimo Fiorucci, Italy

Tim Naylor, Keele Univ.
Brian Skiff, USA

Brian Marsden, CBAT, USA

Don Pollaco, St.Andrews

Joe Patterson, Columbia Uni.

Tapio Pursimo, Finland

LaszloKiss
Jozsef Attila Obsy
Szeged,

Hungary

Joe Patterson, Columbia Uni.



960228

960229

960302

960302

960313

960320

960320

960322

960331

960328

960407

960412

960413

Nova Cas 1993 (V705 Cas) Schuyler Van Dyk

3555 obs supplied. BAIT Group

UC Berkeley
0J287 960229 mag 14.4 Tapio Pursimo, Finland
by Gary Poyner 3C66A 960227
mag 14.6 by Gary Poyner reported
Markarian 421 Massimo Fiorucci
paper submitted to G.Tosti, Perugia

Astronomical & Astrophysical Transactions
under authorship: Fiorucci, Tosti, Hurst

LL And Steve Howell, USA
Paper has now appeared in BAAJ 1996 Feb
under authorship Howell and Hurst. Copies

sent to Steve.
3C273 chart requested. DaveKilkenny, SAAO
Supplied.
HV 12842 Don Pollacco, St.Andrews
R CrB star fading asrelayed to us by Christie
in New Zealand
SN search collaboration requested to which Gruppo Fritz Zwicky
we agree. Stefano Moretti

Italy
V1773 Oph; GM Ser DaveKilkenny, SAAO
We supply details of references on above stars.
Markarian 421 paper Dave Stickland RAL
submitted also to NAM96
Odessa Publications Ivan Andronov, Ukraine

Volume 7 of Odessa Astronomical Publications
received from lvan. Dataon Mike Collins' stars

relayed to Mike.

3C66A and 0J287 obs by Tapio Pursimo, Finland
Gary Poyner reported.

GK Persai Julian Osborne, X-Ray Dept

Outburst data 960107 (mag 13.1) to 960405 (10.8) Leicester University
supplied by us.

KU Cas Brian Skiff, USA
Skiff/Misselt sequence supplied to us.
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960423

960425

960501

960505

960505

960507

960512

960516

960521

960612

960609

960609

960618

Dwarf Nova Sequences K.A.Missdlt
Copy of paper ‘ Secondary Photometric

Standardsin selected Northern Dwarf Nova

fields by Misselt relayed to GMH by Roger Pickard.

SN 1994 Michael Richmond, USA
Paper Astron.J. 111 (1) [1996] received.

AM Her (1993-96) Andy Beardmore,

158 obs supplied. Keele

R CrB Stars Geoffrey Clayton, USA

Clayton’s paper on these stars supplied to us.

GRB 960409 Tom Harrison, New Mexico
We search Comet C/1996 B2 (Hyakutake) imagesState University, USA

from our collection asfield co-incides with GRB.

No positive images of GRB found.

AK Cancri astrometry Ron Downes, USA
Nick James obtains precise position:

RA 08h55m21.20s DEC +11 18'14.7"(2000)

Supplied to Ron to update his catal ogues.

CR Boo campaign Tom Patterson, USA
Campaign for 23d monitoring requested by Tom.

EM Cygni Tim Naylor, Keele Univ.
We research long term light curveto try and
establish of Z Cam type. Chart supplied to Tim.

X Per (1969-96) Karen Holland

7002 obs supplied Leicester Univ.

HS Sge Hilmar Duerbeck, Germany
Offers post-outburst frame to us on this nova.

SS Cygni Brian Skiff, USA
Supplies revised sequence for this dwarf nova.

RS Tel Phil Hill, Univ.St.Andrews
Fading detected by Monard relayed to Phil.

NSV 13806 Dave Van Buren, Caltech
Mike Collins supplies recovery details on this

object to Dave.
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PRO-AM EXCHANGES SUMMARY UPDATED - UPDATED APRIL 31999

Half year ending Number of exchanges My Report Nos
1988 Dec 31 42 1
1989 Jun 30 51 2,3
1989 Dec 31 45 3
1990 Jun 30 69 4
1990 Dec 31 23 5
1991 Jun 30 40 6
1991 Dec 31 43 7
1992 Jun 30 52 8
1992 Dec 31 42 9
1993 Jun 30 63 10
1993 Dec 31 59 11
1994 Jun 30 58 12
1994 Dec 31 52 13
1995 Jun 30 55 14
1995 Dec 3 42 15
1996 Jun 30 41 16
To Date 777

Observer listsfor cover light curves

SSCyg 1962 t0 1999. 23027 observationsby;- SW Albrighton, C M Allen, SJAnderson, Orwell Ast
Soc, JA Bailey, A R Baransky, B JBeesley, D E Beesley, M R Bell, R JBouma, K Brady, T Brelstaff,
G Broadbent, C Brookman, L K Brundle, A T A Bueno, J S Bullivant, S F Burch, R SByrne, B A
Carter, R H Chambers, A Chapman, R F Churchhouse, M Clarke, G A V Coady, E H Collinson, H
Colquhoun, A Connell, A Cook, P G Dixon, SR Dunlop, JW Ells, K JEngland, E S Farr, H Feijth, R
W Fleet, A EJForno, JI M Forsyth, James Fraser, M French, JFriends, M J Gainsford, D Gill, P Gill,
M Gill, T Gough, B H Grando, A Grayson, J Greaves, D Griffin, M A Hapgood, R S Henderson, C
Henshaw, L JHiggins, G Hirst, K Holland, A JHollis, PW Hornby, SHoste, | D Howarth, D Hufton,
G M Hurgt, D R Hutchinson, JE Isles, C J Jackson, T J Jones, C P Jones, R H Jones, M L Jodlin, SJ
Kay, | H Kennedy, B Kennedy, N S Kiernan, N F H Knight, O J Knox, Miroslav Komorous, S
Koushiappas, J Lashley, K Lewis, JA Littler, R JLivesey, R SLomas, S JLubbock, R L Lyon, John
Mackey, JW Macvey, W Maffett, JW Mason, L R Matthews, A Maudsley, D G McCartan, H W
McGee, R H McNaught, JMeacham, E Metson, R Middlefell, | A Middlemist, R Miles, Roy Mitchell,
P A Moore, T JC A Moseley, C R Munford, E Muyllaert, M JNicholls, J Parkinson, M V Penston, R
D Pickard, A K Porter, G Poyner, D Pye, G Ramsey, M JRing, JH Robinson, T A Robinson, F A
Roper, D A Rothery, G W Salmon, A M Savill, D R B Saw, P Schmeer, JD Shanklin, D J Shepherd, A
L Smith, H W S Smith, R Steer, K Sturdy, T Tanti, M D Taylor, S Taylor, J Toone, Vince Tuboly, JC
Tyacke, Petro Veleshchuk, E Waring, C Washington, E JW West, P JWheeler, W JWilson, JD Wise,
P B Withers, W JWorraker, D L Young, P J Young

Z Cam 1973 to 1999. 11833 observations by;- S W Albrighton, S J Anderson, J A Bailey, A R

Baransky, R J Bouma, S M Brincat, G Broadbent, L K Brundle, S F Burch, R H Chambers, E H

Collinson, H Colquhoun, SR Dunlop, JW Ells, H Feijth, R W Fleet, James Fraser, M J Gainsford, D

Gill, M Gill, R J Godden, T Gough, B H Granslo, J Greaves, A J Hallis, P W Hornby, S Hoste, |

Howard-Duff, | D Howarth, G M Hurst, J E Isles, C P Jones, S J Kay, N F H Knight, O J Knox,

Miroslav Komorous, K Lewis, PC Leyland, R JLivesey, SJLubbock, RL Lyon, L R Matthews, HW

McGeg, | A Middlemist, C R Munford, E Muyllaert, R A H Paterson, W E Pennell, R D Pickard, A K

Porter, G Poyner, D A Rothery, G W Salmon, D R B Saw, P Schmeer, J D Shanklin, A L Smith, A

Snook, R Steer, D Stott, M D Taylor, JToone, D Vest-Askew, E JW West, M Westlund, W JWorraker,

P JYoung.
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The deadline for contributions to the September issue of VSSC will be August 7th, 1999. All articles
should be sent to the editor (details are given on the back of thisissue)

Whilst every effort ismadeto ensure that information in this circular is correct, the Editor and Officers
of the BAA cannot be held responsible for errors that may occur.
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