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. Recent Papers of Tpterest

" BRITISH ASTRONOMICAL ASSOCIATION: VARIABLE STAR SECTION
CIRCUIAR No. 39 1979 JANUARY

,§E§§BEQEIQH§—BL§5§E Both SS Cygni and WZ Sge are the subject of
-considerable current interest. Could all observers who have made
estimates of either star in the period 1978 Dec 1 to date, please

. communicate their data to the Director as soon as possible.
(Any 1978 results should, of course, have also been submitted to
the Secretary by now, in the usual way.)
Anyone with th2 opportunity to do so is strongly urged to obseve
both stars in the coming couple of months, when they are poorly

.placed. Even on2 or two estimates from each of several observers
will be very valuable.
-WZ Sqge

News of the third observed outburst of this recurrent
ﬁ'”nova, or very rong-perlod dwarf nova, came just as the last VSSC.
was ‘about: to be distributed. Observations to date show a max
- of about 7.9 around Dec 1, followed by a slow fall to 11,0 -at the
end of 1978. A more rapid drop then set in, to 12.8 at Jan 3.
‘o [A reécovery to » 11.0 on 1979 Jan 8 - 9 was first noted by Tony
Porter  and donfirmed by Branchett, Hurst and Withers. The last
positive observation was 11.4 on Jan 13 (Hurst) - SRD.] The.
star does not seem to obey the 'rate of decline' relatlonshlp,
"except perhaps for the rapid Januarﬂfadlng. Jeremy Bailey and-
‘others have pointed out that the two cycles observed are the same’

to within a couple of months, or less than one per cent of the
recurrence period.

[We had hoped to include an abstract
‘of the' paper by A.D: Mallama and V.L. Trimble in Q. Ji. R. astr.
-.Soc. 19 430 - 441 (1978) on 'Novae versus Dwarf Novae: Energy -
“~Sources and Systematics'. This has unfortunately not been pos-

“‘gible due to une:pacted pressure of work, but 1t will be 1nc1uded
in tke next Circular.|

{Summary of 'The Lxplosions of Novae' by G.T. Bath (Q. J1l.- R. astr.,
Soc. 19 442 - 455 (1978)), prepared by’ ‘Jeremy Bailey.

.This paper is a review of recent work on dwarf novae and
classicai novae w1th partlcular reference to the outburst mechan-
isms of these: obJ cte. - Kraft in 1962, showed that both dwarf
riovae ‘ané classical neovae were close binary systems. - :This dis-
covary . 1ed o ‘the- cvrvently accepted model of these obJects.,
They cohsist of a ‘low-mass main sequence star filling its Roche.
lobe and transferring material onto its white dwarf companion.
The transferred material forms an accretion disk around the white
dwarf ‘and the energy released in the disk can contrlbute a large
fraction - of ‘the luminosity of the system. :

- Observations of dwarf novae, in particular Warner's photometry
- 0f .Z Cha during outburst, have shown that it is the accretion disk
which brightens cduring dwarf nova outbursts. This -is thought to
be caused by a sudden increase in the accretion rate onto the
white dwarf. Thus if accretion onto the white dwarf does not.
-occur at a steady rate, but rather in a series of bursts, the
outburst behaviour can be explained.

This leaves the controversial question of what cuases materlal
to. accrete in bursts. Bath argues for the madel that he has
largely been respon51b1e for developing - that the outbursts are
due to instability in the main sequence secondary. Some other
astronomers .propose that instability in the disk itself is the
cause of the outbursts, as described in the paper by Mallama and
Trimble in the same issue of QJ. Bath's theoretical studies of
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a main sequence star filling its Roche 1lokz have shown that it exhlb-
its instabilities of just ‘the rlght type requlred to explain- TYarf nova
outburFsts. The .star . loses mesS in bursts, each of about 10™**Mg with
*an’intervaifbetween bursts of around 30 dayg, comparable w1th the ob-
served intervals betwa:n dwarf nova outbursts. .

Claos1cal novce have a similar binary structure to dwarf noVae but
their outhbursts are very different. They are much more- energetlc,

and involve e jection of arcind 10" 5Nc from the blnary ‘system. "Bath
Cpbinta out +hat tnellum1no,_;y cZ nzvae dur]ng outburst (about’ 103
erg 's") hﬂv a t“,c1ano Sigrificanc2. It is the Eddington limit for a

, thic = the ievel at whi<h the outward pressure of
radiation alances “ke ‘nwzrld pall of gravity. This strongly "'Suggests
that mass from a novi im a continuous precess being driven by radi-
ation pre"”ure fium, LP“ contral cbject. . : o S

Cohe eneroy,lourov in nova cutvuiets’ is probably runaway nuclear bur-

ning, on the white. dwari, of lydrogen-rich material accreted from ‘the
companion. Hovevar, Path cuggestc that accretion energy may also play
2 part in sonefnovae, ard my-be reopons ible for the novalike outbursts
o cymbiotic stare (7 And cLa"G), and th2 outbursts of recurrent ‘novae
(aS'“uauosted'by Webbink: soe Vs3I0 29 and 32).

¥inally, Bath meniions the T ray novaz2 (or transient X=~ray sources)
~nd suggests that these are ol'ury syrtem“'slmﬂler to the novae but
J"’éining avn“quon Btar 1n:1,a of the vhite dwarf. v

‘solar mass stas
*l

In At ronony and grt-uphyc;cs 25 (1978 Dec) Quer01 and

Guornd seport the detectlon of the indira ) :'!083O~he11um 'Iiné in
» spectium of R Cib. in i¢78 January, ‘wben e star was ‘risirnig from

ninirum at’ 7m The llnn Sho 5 a P Cyonl proll le, indicating'an’

¥

Vil Fydrioo

T11 the sam> issu2 of Astr. & Astrophys. (L65), Papaloizou
anc. Pringle propose an explanation for the 'superhumps' observed in the
llght—ourvo of «the SU UMa-tyne dwar L nova VW Hyi. Like many other
dwarf noves this star shows - 'hanp’ wt minimum light due to the vary-
ing vis 'bility cl o wright UUOL (vbere a stream of material from the

r2d secoudary. CorpCLSiL S disit of ¢us Lerllng the white

dwurl; quﬂQ he orbiti. tuJulL\, iit repeats with the orbltal
per1olnr e

Durlng‘gubo*mntiwa-a‘“'“* whwmpi w.tn a sigonificantly longer (~ 3A)
veriod 1§ cboemod. | Fapnloizou and Pang_n suggest that;, as in the
AM Her vallaolc;, ﬂt~«a3t tiny in:t‘ dwarf s highly magnetised and
almost co-rotating wirh the orbi tal"erfod._ They then identify ‘the
qulemoent hunp oorﬁod vith osbitat motien, and the ‘superhump' perlod

ith the white dwarf rotatiocn, c’hee moterial accreting along the

maonetlc field lingzs °nou Ld .forn b'igd spots at the poles.

p_ Q?I‘ﬂll’lorhm T"lo 3_978 nDon: IE

lS iscul of Ap.J Lettevs (volume 226) ,
contains ‘two oepersfiekal Ing thg'dzscoverxfe of soft: (p 129; Mason,i
Iarpeon; Charles and -o”yrr) ‘and hard {p 133; Swanie, .Boldt, Holt,,u
Pothschild and.Seriemitsos) X-rays from U Gem. . Both sets of ‘data

2 colliected during the 1“7/ Cot outkhurst of this variable; and the
Fioat paper cited centcains an ophtical lwﬂht-curve inc orporatlng (unfor-
“ynzatily meagre) VSS observation:s mq;e ourlng this time.

Ko sort (0.15 - 0.5 keV) X-ray cmicsion was detected during qulescent
prases, at a lowe1 at leact 100 times less than. the peak outburst flux.
Tvring outburst, the flux appzared to b° highly variable on: a tlme-”
scale of hours, possibly Aua o an orblual vhose- dependence. B

The hard (2 - 10 keV) fluz appeared with the rise to optical maximum,
about half a day before the onset of detectable soft X-rays, and persis-
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ted for about two days, fading away while optical maximum continued.
Rather similar beheviour has been reported for SS Cygni by Rlcketts,
et al. (see vssC 35, 1). No clear orbital phase=-dependence is
present in the hard X-ray data.

SS Cygni In the same issue of Ap J. letters (226, 137 (1978))
Patterson, Robinson and Kiplinger report on their hlgh-speed (4~

second 1ntegrat10ns; optical photometry of SS Cygni, taken when RIS

the star was in outburst (1976 October). ... Low amplitude (x 1%)
‘flickering' is present in their data, together with a 1low amplitude
periodic variation. - The period:found by power sSpectrum analysis is
9.735 % 0,002 seconds, and the full amplitude only 0.0004 magnitudes.
A pulsed fraction of up to 5C%, at a periéd of 8.9 seconds, has been
reported in the soft X-ray flux of SS Cyg during eruption, The
small difference in the’ optlcal and X-ray periods, which were deter-
mined -at different epochs, is entirely consistent with the small
period changes observedpin other dwarf novae. .

Nova qunl 1978

M. H. Slovak and S.S. Vogt (Nature, 277, 114 (1979))
use the equlvalent ‘width of the A 7699 K I line to estimate a redden-
ing of Eg-y = 0.38 L 0.08 for Nova Cyg 1978. From. a distance-red--.
dening law established for field stars they find that this corresponds
to a distance of-3.3'% 0.6 kpc and hence My = -7.5 ¥ 0.5,

Givricin et al. report high-speed white-1light photometry of the
nova near maximum (IBVS 1524). '~ The star showed fllckerlng of up to
0M05 amplitude, but ho stable peLlOdlC .variations.

HR Delphlnl J«B. Hutchlngs, Domlnlon Astrophysical Observatory,
announces in IAU Circ. 3310 that Nova Del 1967 has been found to have
a spectroscoplc orb1t of period Od170. The orbltal 1nc11nat10n is
about 45° Lo e e

LEV Pred;ct;ons Overleaf are given data on Mira.stars on the
current .VSS programme, headings should be self-explanatory. The
predictions for.maxima and minima supersede those.in the current .
Handbook ¢ Questlon marks are given for stars without maxima recently
observed by the. wSS. These objects are particularly deserving of
attention. '

Changes.of Address

BAILEY,'J. Hatfield Polytechnic Observatory, Bayfordbury House,
A Her foxrd. SG13 8LD

WILLIAMS H.C., 11 Roebuck Estate, Llanfachraeth, Holyhead.

New Members
ARBOUR, R. 14 Orchard Avenue, Bishopstoke, Hants. SO5 6HP
DAVIES, A. 187 Trallwn Road, Llansamlet, Swansea, W. Glam.

- TAMB, R_S. 12 Yeoman's Ride, Grove Hill, Hemel Hempstead,'"
C '~Herts. HPZ otG

MARRIOTT, C. 4 St. David's Close, ‘Penrhyn Bay, Llandwdno,,ﬁ
Gwynedd. LL30 3EN

SAYLE, D. 16 Corbiston Way, Cumbernauld, Glasgow. G67 2SE

SWAN, C. 4 Caravan Park, The 0l1d Vicarage, Brotherton, Knottingley,
Yorks.,

WINSTANLEY, P:.R. Willowcroft, Manahester Rd., Blackrod, Bolton,
BL6 5SW
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