ISSN 2631-4843

The British Astrqnomical Association

Variable Star
Section Clrcular

No. 186 DecembeQOZO

_ Office: Burlington House, Piccadilly, London W1J



Contents

S (o] 1t IRt g 1T BT =Tox (o] PP PPPRR 3
WVINEEE IMIFAS .. eeei ettt ettt e ettt e e e et e e e e st e e e e aba e e e e eabaeeeesta e esesbaeesssrans 3
BAAVSS-Alert group i Gary POYNET ......ccoooiiiiieii et 5
Books offered from t h®&oger&itkard.l..a.n....Mi.l.l..e.re
Project Melvyn i update 2020 November i Alex Pratt ..........cccccvvvviiiiiiiiiiiiiiiiiiiiieee, 7
CV & ENEWS T Gary POYNET ...ttt e e e e e eenenes 11
Brief further update on PV Cephei i David BOYd...........ccoovviiiiiiiiiiiiiiiiiiiiiiiiiiiecieeeeee 13
Provisional analysis on four Mira Variables i Shaun Albrighton................ccevvvvvivinnnn. 14
Is Betelgeuse heading into another deep minimum? i Mark Kidger...........ccccovvvvnenn. 17
Variable Star observing and TESS satellite light curves i Stewart Bean.................... 19
ASASSN-V J112615.94+370728.3 may well be a DY Per star i John Greaves......... 22
Observing Cepheid Variable Stars with an Alpy 600 Spectroscope i Hugh Allen....... 24
Serendipitous observations of UCAC4 686-012519: a short period

d Scuti pulsating star in Andromeda i Martin J. F Fowler..........c..oooooiiiiiiiiinninnniiinn, 33
Eclipsing Binary News i DeS LOUGNNEY .........uuuiiiiiiiiiieeice e 39
RV Aps: A very interesting but poorly studied Eclipsing Binary System i

ANArew DEbackere €t al.........oooeuueiiiiiee e 42
Observations of the EW type Eclipsing Binary OO Aquilae i David Conner............... 52
Y= Tox (o] 0 I ed U] o] [ To%= U1 To] o USSP 54
Contributing t0 the VSSC ... 54
Y= Tox (0T IO o= £ TSP 55

Cover Picture

delta Cephei
Digitised Sky Survey 2, Centre de Données astronomiques de Strasbourg.
Aladin Interactive Sky Atlas

2

S

estate

Back to contents


https://aladin.u-strasbg.fr/aladin.gml

From the Director

Jeremy She;i

Welcome to the December 2020 Variable Star Section Circular. As | write this, England is
experiencing Lockdown 2.0 and many other parts of the country are under other restrictions. One of
the few constants, at least for me, during this strange year has been, somewhat counter-intuitively,

the variable stars. | 6ve certainl yprevidgoraedaitraveled t he di
ban by my employer has also resulted in more observin
number of interesting VS events including the rare
outbursts of PQ And (still detectable in recent CCD
WINTERMIRAS images), AY Lac and, more recently, VY Aqr.
Unfortunately, | missed the eruption of the recurrent
M = Max, m = min. nova M31N 2008-12a, which holds the record for the
shortest recurrence time among RNe, as its brief
W And m=Dec/Jan appearance coincided with a spell a bad weather.
RW And m=Jan i ) .
R Aql M=Nov/Dec Astronomy in general has experlepced a boom this .
UV Aur M=Jan year qs people have spent more tlme at home pursuing
X Cam i other |qterests. Some people.have invested c'ash thz?lt
SU Cnc m=Dec/Jan they_ might have spent on holidays or_1 upgradlng their
W CrB M=Feb/Mar equment._l hear that some UK egwpment reta.llers
chi Cyg M=Feb/Mar have experienced rgcord sales, with stocks gettmg_ low
O M=Nov/Dec in the run up to Christmas, no_t helped by the logistical
RU Her P R challenges of long supply chains and manu_facturers
SS Her M=Jan unabl e to keep .up W|th gl obal de
O T some of the owners of these new instruments will take
SU Lac e up VS observing.
RS Leo m=Feb Winter, of course, provides an opportunity to introduce
X Lyn M=Jan/Feb friends and family to Betelgeuse, which underwent a
X Oph M=Nov/Dec deep fade last season. Apart from the dust event, the
U Ori m=Dec star exhibits variations with a number of different
R Ser m=Dec/Jan periods. In an article in this Circular, Dr Mark Kidger
T UMa M=Dec considers the possibility of a minimum to around
magnitude 1.0 next April 2021. What will it do over the
Source BAA Handbook new few months? There is only one way to find out! A
chart is available on VSS website:

| hope that 2021 will be a better year for everyone and the news of vaccines gives reasons to be

positive. The Variable Star of the Year is the dwarf nova RU Peg. Do

read Gary Poyner ds

2021 BAA Handbook, which was delivered with the October Journal and also available online at the
VSS website: https://britastro.org/vss/vsoty2021.pdf

VSS campaign on IX Dra

During the autumn, the VSS has been running a campaign to detect outbursts of the UGER-type
dwarf nova, IX Dra (see Forum discussion: https://britastro.org/node/24529). This star has a

magnitude range of 14.6-1 8 . 2 .

It

undergoes very frequent Anor mal

last a couple of days. Then, every 60 days or so, it undergoes a longer "superoutburst”. Recent data
from the TESS satellite have revealed the light curve of IX Dra in exquisite detail - see the article in
this VSSC by Stewart Bean about variable stars in TESS data.
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For a few months 1X Dra will not be monitored by TESS. In the meantime, we are keen to continue to

get timings of the start of the next superoutbursts, to check if the supercycle length is evolving, hence

this campaign which was | aunched in October. Stewart
curve on the BAA Forum. The November superoutburst s
time series photometry revealing characteristic superhumps on the (UK) evening of the 10t. Many

thanks to all observers who have contributed data.

Following the detection of the latests uper out bur st , Stewart notes fAThe tin
gives an average period for the last 8 outbursts of 59.5 days. This value is close to the last reported

value of 58.5 +/-0.5 from 2010 and suggests that the super outburst period has not really changed in

ten years. | will stick my neck out and suggest that the next outburstwillstar t near January 70.

Webd also |like to determine the start time of the Jan
your target list. As ever, other observers are welcome. We are requesting one observation per night to
get a light curve which will enable us to spot the normal and superoutbursts. Observations can be

vi sual or CCD. ltds a fascinating star to monitor as

There are other UGER systems available during the winter/spring including ER UMa itself, RZ LMi,
V1159 Ori, YZ Cnc and DI UMa. A BAA forum thread on ER UMa and RZ LMi can be seen here.

IX Dra 'V' magnitudes
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Light curve of IX Dra prepared by Stewart Bean (mags are V or CV).

LISA spectrograph available for loan

The LISA spectrograph is once again available to loan to budding spectroscopists. This instrument
was kindly donated by BAA member Andrew Smith in support of our initiative to encourage members
to take up spectroscopy. Perhaps you already have some experience using the Star Analyser for
spectroscopy and would like to explore the next step. Or you might have been doing CCD photometry
and want to see what spectroscopy is like. The instrument is capable of a wide range of variable star
projects and we can provide advice and support on using it.

The LISA comes complete with a guide camera, but no imaging camera. Do contact me if you would
|l ike to discuss borrowing i t.meWwbebwhowoulkl&eta o get it int

experience spectroscopy.
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BAAVSS-Alert: time to sign up for the new list!

As a result of the forthcoming demise of Yahoo Groups, we have decided to move BAAVSS-Alert to
groups.io

Pl ease see bBlawoy this impodantesubject. We are unable to transfer members from the
old list, so please do sign up for the new list. The new email address will be baavss-alert@groups.io

AIP4WIN 2.0 software available

It was announced in early November that the astronomical publisher Willmann-Bell is shutting up

shop. This is a sad development as the company has published many useful books over the years at

remar kably affordable prices. The AIP4WIN software, v
At ronomical | mage Processingo, has been used by many
software can be readily imported into the VSS photometry spreadsheet for further analysis. The

second edition, including AIP4WIN version 2, has been out of print for many years. According to

Willmann-Bell, they are making a non-registered version available for download from their website:
https://www.willbell.com/aip4win/aip.htm , speci fical | y.0sotloageriregugresimmineP 4 Wi n 2
Registrationo. Ri chard Berry comments in an AAVSO for
is some uncertainty how long the Willmann-Bell website will remain active.

BAA advertorial in the Astronomy Now Yearbook 2021

The BAA has placed an fAadvertorialo in this Yearbook,
piece emphasises the Associationébés observing sections
how amateurs can participate by using simple equipment, or none at all, all the way through to high

tech approaches. An eye-catching image of spectraof i C bypVSS member Hugh Allen illustrates

the piece. Coincidently, Hugh has an article in this Circular.

Best wishes for a Merry Christmas and a peaceful, healthy & safe New Year!

BAAVSS-Alert group is on the move.

Yahoo have announced that they will be shutingd own 6 Yahoo Groupsd from Decemb
all emails sent to any existing group on Yahoo will be returned to sender undelivered after that date.

Anew BAAVSS-Al ert group has been set up wi torhDedemben ups. i o6,
15. All current subscribors to the Yahoo BAAVSS-Alert group will have to re-join the new

group to receive VS alerts and news. You can do this by simply sending an e-mail toé

baavss-alert+subscribe@groups.io or by visiting the web page https://groups.io/g/baavss-alert

the unsubscribe address is baavss-alert+unsubscribe @qgroups.io

Some BAAVSS members also subscribe to CVnet-Outburst and CVnet discussion groups. These too
will be moving over to groups.io, and as with BAAVSS-Alert, current subscribors to CVnet lists will
have to rejoin.

cvnet-outburst+subscribe@aqgroups.io or by visiting the web page https://groups.io/g/cvnet-outburst

cvnet-discussion+subscribe@groups.io or https://groups.io/g/cvnet-discussion
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| have set up all three groups so that the first post will be moderated, after which your messages will
be accepted without moderation. I f you donot
it just means that | h a v ehaddatchance to moderate it. The message archive is available from the
groups web page, and e-mail addresses will be hidden to non members. Attachments to messages
are NOT allowed as before. It goes without saying that any transgressors will be removed
immediately.

Gary Poyner

Books offered from the late lan Miller's estate.

Only postage required apart from the first one as it includes software. Sue Miller is asking £20 plus
postage for that one.

AIP4WIN Vol 2 - The Handbook of Astronomical Image Processing, Brilliant for anybody with a CCD
or DSLR etc and not necessarily just for VS. Also, comes complete with lots of copied notes etc.
(Also Vol 1)

Discover the Universe 4th Ed, by Kaufmann and Comins

Sky Cat 2000.0 vols 1 and 2.

Understanding VS, Percy, 2007

An Introduction to the Study of VS, 1915 (Yes, 1915) Caroline E. Furness

Cataclysmic VS, How and Why they Vary, 2001, Coel Hellier

Norton's Star Atlas, Sixteenth ed 1973.

Millennium Star Atlas, 1997

Smithsonian Star atlas of reference stars and nonstellar objects

W.Tirion - Sky Atlas 2000

A.Becvar - Atlas of the Heavens : Atlas Coeli 1950.0

W.Peck FRAS - Observer's Atlas of the Heavens 1898

A Practical Guide to CCD Astronomy, Martinez and Klotz

Light curves of VS, Sterken and Jaschek

Introduction to Astonomical Photometry, Budding and Demircan

Variable Star Observers Handbook, Glasby

Observing Variable Stars, Novae and Supernovae, Gerald North

Enquiries through me please.

Roger Pickard

Erratum VSSC 185

In VSSC 185, the details given for the cover image taken by Martin Mobberley were incorrect. The
correct time and magnitude for the image of PQ And at maximum is 2020 June 4.45UT at magnitude
11.71V. The error was corrected not long after uploading to the web page, but those who receive the
Circular by e-mail will have the incorrect details on page 2. My apologies to Martin for the error.

Gary Poyner
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Project Melvyn 1 update 2020 November

Alex Pratt

Mel vyn Tayl or, one of the Sectionds mostOffiaecst i ve Vi sua
passed away in August 2017. He left a large archive of unrecorded estimates, including many

submitted to him by Section members. The aim of this project is to add them to the VSS

database.

This work has been underway for 3 years and this report summarises the progress made so far. Itis
worthwhile describing my process of sorting through N
documents, mainly from the 1970s and 1980s.

(@)}
(%]

He maintained a card folder for each variable star
most helpful, although many additional forms were also found in between his bundles of charts,

letters, and hand-drawn light curves. Each form is checked for any missing star name, date, or
observerds name. Surprisingly, sever al forms are defi
required to identify the missing information which wa
the Section recorder on receipt of the form.

The estimates on each form are checked to see if they are already in the VSS database; if not, they

are scanned to a PDF, per star, per observer. In some cases, the date and reduced magnitude are in

the database, buttheestmat e fi el d is 6?6, in which case the form
updated.

The card folders also contain bundles of report forms which had previously been added to the

database, but on checking their entries some of them have data input errors. Other checks revealed

blocks of duplicate entries in the database and a small number of spurious entries which distort the

l'ight curves. All these are reported to Bob Dryden.
alias in the database. Roger Pickard and Bob are notified of these.

A computer archive is maintained containing a directory for each star with sub-directories for the

PDFs for each observer. A screen shot of each star
unrecorded estimates, is stored in its respective folder. A spreadsheet is updated which contains the

numbers of forms and estimates of each star per observer. Lastly, an e-mail containing the PDFs of
observersdé unrecorded esti mat e sfindifgs faom tha aachive wi t h my co
search, is submitted to either Tracie Heywood (for Me
other VSS observers). After Tracie notifies me that she has uploaded the estimates | check the

entries in the database.

(@}
(2]

Inthefirst year or so of this project | was sending PDFs ¢
observers, including Rhona Fraser and John Toone. Rhona commenced checking her records and is
uploading her estimates whi ch wadywdefiakingian t he dat abase
comprehensive review and a reprocessing of his observations. [1]

In their articles in VSSC 184, Mark Kidger (6Betel geu
Christopher LlbdokdCédroBertyl grdsmor e of eXtentofaveragendé) di sc
in its light curve, particularly mentioning a gap for the years 1906-1920. [2],[3] We have added 290
estimates by Alphonso King for the period 1920-1932. [4] Richard McKim (BAA Archivist) informed

7
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me t hat Kingds

0 b s & been pnotessionally telooankl ant ia is a sliprase with
lettering down the spine. [5]

As of November 2020, the following numbers of observations have been added to the database:
Melvyn Taylor - 39,074

Other observers - 23,209

Grand total - 62,283 estimates on 2,631 report forms of 244 stars by 104 observers

(These dondt include all the observations entered by

Many thanks also go to Tracie, Roger, Bob, and the data input volunteers John Fairweather, David
Griffin, Don Matthews, and Terry Miles, plus Alex Menarry, Matt Jenkins, Hazel McGee, Astrid

OhImeier and Ray Pearce for all their help and commitment to this non-trivial task. As an example, to
ilustr ate the benefits of

everyoneod6s efforts, the plots
of V CVn during the 1970s and 1980s.
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His database tally now stands at 75,468 and thereds a

't 6s unl i kaehieye thig be@dude offthe tedsgns given above and | can find very few of his
estimates made after 2014. His family asked him why
Ailtdéds valuable stuff!odo It certainly is.
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CV & E News

Gary Poyner

News of the long awaited outburst in AY Lac is reported, along with a light curve of BAAVSS
data. The early stages of the November 2020 outburst of VY Aqr is also covered.

Rare outburst of AY Lac

Discovered by C. Hoffmeister in 1927, AY Lac was detected on Sonneberg Observatory photographic
plates during August and September 1927 at about 15.0mpg (photographic magnitude), and fainter
then 16.5mpg on plate searches at other times. Hoffmeister speculated that the star could be a long
period variable (Mira type), U Gem variable or a Nova. A second outburst was detected by H.
Geldner, again from Sonneberg plates in 1966. She found that AY Lac was again in outburst
between August 11 and August 29, 1962 fading from 14.5mpg to 16.5 mpg by the 29t. A further
search recorded AY Lac at the plate limit of 17.5-18.0mpg on September 26, indicating that this
second recorded outburst lasted at least 46 days. P Kroll et al conclude in IBVS 5441 (2003) that AY
Lac is definitely a CV, most probably a Recurrent Nova, but that a dwarf nova classification of UGWZ
cannot be ruled out.

1 After an interval of some 58 years, AY Lac
was again recorded in outburst on 2020
October 8 by both Patrick Wiggins and the
ASAS-SN patrol at magnitude 13.83g (on Oct
08.283UT). The first observations from the
UK were obtained on the evening of October
8 by J. Shears, G. Poyner & S. Johnston at
magnitudes 13.8CV, 13.9 vis. and 14.1V,
respectively.

The first indications of superhumps present in
the light curve came 10 days into the outburst,
when on October 19, Tonny Vanmunster
reported to vsnet-alert (24819) that he had
detected superhumps of amplitude 0.22 mag
during observations obtained on October 18,
and that the delay in the superhumps
developing established AY Lac as a nhew
UGWZ type dwarf nova. Further time series
observations by Vanmunster and Kyoto
University on Oct 19/20 suggest a Psh of
0.0568-0.0595d (vsnet-alert 24825).

Figurel.A rare opportunity to 6seed6 AY Lac in outburst.
An image (cropped from original) taken by Martin Mobberley
on Oct 09.170UT recording AY Lac at magnitude 14.11V.
iTel New Mexico 0.43-m CDK f/4.5.
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The outburst received good coverage 13.0
from BAAVSS observers N James

(CV), S Johnston (V), D. Mathews (V),

. . 14.0
Martin Mobberley (V), R Pearce (Vis), %
G. Poyner (Vis.V&CV) & J. Shears ®
(CV), who contributed 406 observations 15.0
to the database from Oct 08 to z55S
November 10. 16.0 %@

5 o

Figure 2 shows the light curve from L 170 (O)
BAAVSS observations. After slowly *g ©
fading from magnitude 13.0 on Oct 8 to 2 18.0 o)
magnitude 16.7CV by Nov 02, a rapid =
decline set in with a fade of over three 19.0
magnitudes in two days. The last
recorded magnitude of 20.8CV by Nick 20.0 o 5
James on Nov 10 gives a duration of 33
days for the 2020 outburst. 210 o o

6/10/20  16/10/20  26/10/20  5/11/20  15/11/20

It is likely that one or more outbursts
OCV OV eVisual

have been missed during the 58 years
of apparent quiescence between 1962
and 2020 as coverage has been very Figure 2. AY Lac outburst. BAAVSS database.

sparse. An examination of the AAVSO

international database light curve does indeed show five instances where outbursts do seem to have

been recorded i Sep 2003, Nov 2004, Sep 2006, Aug 2009, and July 2010. However, these cannot

be validated as the positive datapoints on the light curve (all CCD) are surrounded by deeper negative

CCD observations. The times between these outbursts are also much too short for the recently
6confirmedd UGWZ <cl assi f i c-aeniificationio & ver difficultaccowded A case of
field? These O6outbursté data shoul d, i mstogiyethepi ni on,
historic light curve any credibility.

VY Aqr

This UGSU star was first reported to be in outburst by Patrick Schmeer on November 6.741UT at
magnitude 11.2 visual 7 the first outburst detected since March 28, 2015 (Stubbings). In response to
Patrickdés alert message, ot
E. Muyllaert, G. Poyner and J. Toone
quickly followed and which suggested a fast
rise to maximum. The AAVSO light curve
suggests maximum occurring on Nov 07/08
at mean 9.5 visual magnitude (~0.3 mag
fainter in V). Developing superhumps
appeared on the light curve on Nov 8.4UT,
and by Nov 14 revealed an amplitude of
~0.3V. At the time of writing (Nov 15), VY
Aqgr had faded to magnitude 10.8V.

Figure 3. VY Aar in outburst. Nov 9.487,
V=10.09. iTel SS 0.51-m CDK f4.5. Martin
Mobberley.
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Brief further update on PV Cephei

David Boyd

In the March 2020 VSS Circular | gave an update of the behaviour over the last 10 years of the Herbig

Ae star PV Cephei and the associated Gyul buldkekaghi anos
star had never faded below Rc magnitude 17.2. As if to show that the star had been listening, in

September it suddenly faded to Rc magnitude 19.3. This resulted in a reciprocal fading of the nebula

almost to the point of invisibility. Since then the star has started to brighten and had reached Rc

magnitude 18.7 on 3 November.

This behaviour generated considerable professional interest with Bo Reipurth (Hawaii), Lynne
Hillenbrand (Caltech) and Brian Skiff (Lowell) all exchanging emails with me to discuss it. Lynne tried
to get an IR spectrum with Keck, but her attempt failed with equipment issues. Brian has since been
getting deep photometry of the star with one of the telescopes at Flagstaff. The general consensus is
that the current fading is probably caused by dense clumps of gas and dust passing in front of the
star. This is common behaviour for these objects which are embedded in a very dusty environment
out of which they originally condensed.

PV Cephei

13.0

14.0 -

15.0 -

16.0 4

17.0 -

Rc magnitude

18.0 -

19.0 -

2 0 -0 T T T T T T T
2455250 2455750 2456250 2456750 2457250 2457750 2458250 2458750 2459250

JD
Figure 1 Updated 10-year Rc-band light curve of PV Cep showing recent deep fading.
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Provisional analysis of four Mira variables

Shaun Albrighton

In the previous circular (VSSC 185, September 2020) a 10 year project into interesting/under
observed Mira variables was discussed. In this report we take a provisional look into results
submitted to the AAVSO for four of these stars i AH And, VY Aur, AU Aur and QS Ori.

AH And

AH And is listed in VSX as a M type variable, spectra M4-M5e, with a range of 9.3-<14.5V, period
480.2d. Whilst this star is very poorly observed, older visual estimates support a maximum in the
order of mag 10.0 and fading to below 15.0, more recent V mag estimates (shown below) have the
range in order of 10.8 7 17.5. Period analysis of the fragmented data yields a period of around 489d.
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Below is shown the light curve for VY Aur in multiple wavelengths, visual (open circle), V mag (green),
red light (red) and Infrared (purple). As will be seen the visual and V mags confirm the range of 9.3-
15.3. The longer run of scattered visual mags (not shown) yield a period of 402.1d, whilst more recent
V mags give 399.7d. Please note there are hints of a hump visible in all wavelengths on the
ascending branch.
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AU Aur

For our third star we take a look at AU Aur, which is listed as a Mira star with class C6-7,3e(N02), with
a range of 10.0-14.00V, period 400.5d. Looking at the light curve confirms the extreme range of 9.5-
14.2, however each individual cycle has a range of less than 3 magnitudes. In addition, there appears
to be a pronounced hump on the ascending branch (see plot below). The most interesting aspect
however is what appears to be a secondary period (see 2" plot). Whilst there are insufficient
observations a period in the range of 3,900 to 4,320d is hinted at. If this is the case, in view of this fact
and small range, is AU Aur actually a SR type variable?
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