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I. Introduction
White dw arf stars are usually thought o f as
rather tame objects, exhausted of nuclear fuel
and with nothing to do but slowly cool down
for the rest of the life o f the Universe. This
is true for single white dwarfs, but those in
close binary stars are allowed no peace at
all. Close binary in this context means stars
so close to each other that gas can pass from
one to the other in a stream. A w hite dw arf
accreting mass from its companion in this
way is destined for a troubled life - until the
companion has whittled itself down to a mere
Jupiter and stops generously giving itself
away.
The physics o f accretion onto a w hite
dw arf was first worked out by Leon Mestel
in the 1950s. The interior of a white dw arf
is composed o f degenerate gas, which be
haves differently from ordinary ( ‘perfect’)
gas - in particular, when it is heated it does
not expand. Energy put into a degenerate star
therefore does not change the pressure equi
librium - until the temperature rises to the
point (the Fermi Temperature) when degen
eracy is removed, leaving a perfect gas that
is enormously hotter than it would be if in
hydrostatic equilibrium, which therefore rap
idly expands.
White dwarfs are the hydrogen-exhaust
ed cores o f old red giants. They therefore do
not contain any supply of easily accessible
nuclear energy and are com pletely stable.
But pouring hydrogen-rich gas from its com
panion onto the surface of a white dw arf sets
up an explosive situation - as the accreted
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layer thickens it is heated by the compres
sion o f its own weight, and becomes more
dense. Eventually the bottom o f the layer,
which by now is at a depth where the gas is
at least partially degenerate, becomes suffi
ciently hot and dense that nuclear reactions
start - these are the same proton-proton chain
reactions that fuel the sun. The result is a
therm o-nuclear runaway - as in a hydrogen
bomb: as the temperature rises the nuclear
reaction rates increase, heating the gas even
more. The result is that the basal layers of
the accreted gas expand at the velocity o f
sound, ejecting the gas that has been accret
ed. This is a nova.
Having expanded its overburden the white
dw arf’s troubles are not over. In effect it has
regained the giant structure that it had earli
er in life, but it cannot find the equilibrium
it had when it was a giant. Now its envelope
is expanding at greater than escape velocity,
and the pressure at the base of the hydrogen
layer has dropped so nuclear reactions soon
turn off. A small part of the expanded enve
lope falls back onto the white dwarf, but most
escapes as nova ejecta. W hen the wind o f
gas has dropped sufficiently, accretion from
the companion starts again and the whole
cycle repeats. For the first hundred years or
so after the explosion the white dw arf sur
face cools from the high tem perature it
reached at the peak o f the therm onuclear
runaway.
The above is a simplified view o f our cur
rent understanding o f the nova process - it
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is one o f cycling between two unstable states.
1 want now to concentrate on the observa
tional side of nova studies, which can be fit
ted into the above evolutionary context.
There are many types o f cataclysmic varia
ble (CV) star, e.g., dw arf novae, nova-like
variables, magnetic systems (known as polars and intermediate polars). With the ex
ception of one group (the AM CVo stars,
which transfer helium) all consist o f bina
ries o f short orbital period transferring hy
drogen onto a white dw arf primary. The dif
ferent types are defined by their long-term
light curves or by the strength of their m ag
netic fields, but, from what has been said
above, all the hydrogen system s will go
through the nova experience - and so novae
should not be thought o f as a distinctly dif
ferent type o f CV - every other type is what
a CV is while it is not being a nova.

is observed - about 2x10"* solar mass. Also,
novae are considerably brighter at maximum
than the models predict. Worse still, at the
o b serv ed a ccretio n rates, w hite dw arfs
should not explode so violently. There are
therefore some very im portant pieces o f
physics missing from the models.
The speed o f decrease in luminosity after
maximum depends on the rate of ejection and
how much gas was ejected - and both o f
these depend quite sensitively on the mass
o f the white dwarf. White dwarfs that are
near the upper limit of what is p o ssib le -th e
Chandrasekhar Limit o f 1.4 solar masses are both massive and very small in radius.
The result is that the force o f gravity at their
surface increases rapidly with approach to
the Chandrasekhar Limit, and so less mass
has to be accumulated before it is sufficient
ly com pressed to be ignited. The conse
quence is that nova explosions can then oc
cur as frequently as once or twice per centu
ry - which explains the occurrence of the
Recurrent Novae. As is seen from the above
explanation, all novae are actually recurrent,
but onJy those that have recurred in the
roughly 150 years since proper records start
ed can enter the class o f Recurrent Novae.
Only about 10 novae are listed as recurrent.
A few o f these have red giant secondaries,
which pour mass onto the white dw arf at a
higher rate than do ordinary dwarfs, which
again shortens the time it takes to accrete
the critical mass.
It is estimated that there are about 35 no
vae every year in our Galaxy, but because
the Galaxy is such a dusty place only about
5 of them are detected. This total is arrived
at indirectly; by looking at the spiral galaxy
M 87, fo r w hich o b se rv atio n s w ith the
Hubble Space Telescope (made for unrelat
ed reasons) have resulted in the discovery

2. Nova Eruptions
Novae are visibly spectacular because they
result in a typically 10 000-fold increase in
brightness o f a previously well-behaved star.
The rapidity o f the rise adds to the excite
ment - if you are on the wrong side o f the
Earth this can make the difference between
success and failure to discover a particular
nova. The rapid rise is a result o f the ther
monuclear runaway - novae are the largest
hydrogen bombs that the Universe makes. It
is no accident, therefore, that many o f the
m ost comprehensive computations of nova
explosions have been made at Los Alamos.
Such calculations require supercom puters
capable o f following the details o f the many
nuclear reactions, and the hydrodynamics of
the ejection. A lthough the best physics
known is used, there is still a significant dis
crepancy between the predicted mass eject
ed - about a few x 1O'5 solar mass, and what
75
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o f over 400 novae, and at the Andromeda
Galaxy, M31, where systematic nova search
es are often made. Seen from the outside the
losses due to interstellar extinction arc easi
er to estimate. The numbers for the two gal
axies are then scaled by the ratio o f their
masses to that o f our Galaxy.
The majority o f very bright, i.e. naked eye,
novae are still found by amateurs who spe
cialise in nova hunting. I have to include Bill
Liller in this category - he is a retired pro
fessional astronom er living in Chile, works
with a small tclescope and a 35 mm camera,
and is one o f the most prolific o f nova dis
coverers o f the past decade. But most o f the
well-known discoverers have been complete
amateurs - for example, the late George Alcock of Peterborough, England, discovered
5 novae, including Nova H crculis 1991,
which he found as a 5ih magnitude star while
observing from his lounge, looking through
the window pane with binoculars.
An historically very important nova was
Nova Pictoris 1925, found at magnitude 2.4
by R. Watson, a ‘telegrapher’ going to work
before dawn in Beaufort West one morning.
The nova was still rising, and Watson was
in a special position to alert the professional
astronom ers, w ith the result that H arold
Spencer Jones, H.M . A stronom er at the
Cape, was able to catch the rise to maximum
and to carry' out the most detailed spectro
scopic study o f a nova made to that time.
Nowadays the professional armoury ex
tends way beyond spcctroscopy and optical
photometry. Observations in the infrared and
satellite ultraviolet show that the post-max
imum decline in optical brightness is very
misleading. Most novae maintain a constant
total (bolomctric) luminosity for weeks or
months after outburst, but the peak o f their
emitted flux moves steadily into the ultravi
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olet. This is because the ejected shell gradu
ally bccomcs transparent, enabling us to see
deeper in, and eventually to the very hot
white dw arf itself. The deep dips that occur
for weeks or months on the decline o f some
novae are caused by the condensation o f dust
in the expanding and cooling shell - the dust
grains absorb optical light and are heated,
and then radiate the heat in the infrared.
Novae also emit X-Rays during eruption
- caused largely by the rapidly expanding
shell colliding with circumstcl lar or interstel
lar gas. Another source o f X-Rays that may
last for a few years is the steady nuclear burn
ing o f accreting hydrogen that can occur near
the surface o f the greatly heated white dw arf
after the eruption. This produces w hat is
callcd a Super Soft X-Ray Source. It is also
predicted that they should em it gamma rays
due to the decay o f radioactive elem ents
formed in the nuclear reactions that occur
during the thermonuclear runaway. The pre
dicted fluxes have been just below what is
possible to detcct from balloon and satelliteborn detectors, but are within the grasp of
the new INTEGRAL satellite - but only if a
nova erupts within about a kiloparscc o f the
Barth during the lifetime o f the satellite.

3, Convalescence
1 next must deal with the part o f a nova life
cycle that interests me most - the long re
covery process after the eruption, when the
white dw arf is collccting enough mass and
courage to have another go. First I need to
explain in more detail the basic mechanisms
that operate in a CV.
3.1 T h e d riv in g m ech an ism in a C V
The reason that the companion star loses
mass is that it slightly overflows its Roche
Lobe. The latter is a mathematical surface
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surrounding individual stars in binary sys
tems. and is computed from the twin effects
o f gravitational attraction and centrifugal
force. The Roche Lobe simply denotes the
largest surface that a star can fit into before
it begins to spill has out of the place (known
as the Inner Lagrangian Point, or L,) that is
nearest to its companion. The slightest ex
cess of size outside this surface and mass
flows across the surface o f the star to L, and
thence in a stream towards the white dwarf.
If the white dw arf is not strongly magnetic
then the stream forms a disc around it and
steadily spirals down to its surfacc- Where
the infalling stream hits the disc a Bright Spot
is produced - it is a region o f shock waves
caused by the supersonic im pact of the
stream.
The rate at which gas pours out o f the
secondary is determined by several interest
ing bits of physics. The transfer o f gas from
the lower to the higher mass component re
sults, through conservation o f angular m o
mentum, in increasing the distance between
the two stars. I f that were all that was in
volved, the Roche Lobe would increase in
size as the separation increased and the sec
ondary would no longer overflow the Lobe,
cutting o ff the mass transfer. But there is a
constant drain o f angular momentum out of
the orbits o f close binaries, which results in
a steady decrease in separation - more than
enough to counter the increase arising from
the transfer - so the mass transfer is able to
continue.
Therefore it is the loss o f angular momen
tum from the orbit that drives the mass trans
fer proccss. Currently we know two mecha
nisms that drain angular momentum - one
is a prediction o f General Relatively (GR) namely that a binary star loses angular mo
mentum through radiation o f gravitational

waves. Gravitational waves have not been
directly observed yet (but they should w ith
in a couplc o f years when the newly built
detectors are fully operational). The angular
momentum loss is proportional to the fifth
power of the orbital frequency, so the short
est period binaries are the ones that arc af
fected most. For orbital periods o f about two
hours and less the evolution o f the orbit, and
the transfer of mass, is a direct consequence
o f GR.
The second mechanism is the same one
that has slowed the Sun’s rotation. W hen the
Sun was young, judging by observations of
young stars o f about the same mass as the
Sun, it would have rotated quite rapidly with a rotation period o f just a few days. Its
slow rotation now, with its 28-day period, is
the result o f angular momentum lost during
its lifetime. This is caused by the combina
tion o f the Solar W ind and the Sun’s mag
netic field. The solar wind carries away mass
but it also carries away angular momentum,
and the latter is greatly enhanced bccause
the wind is ionised, so the escaping gas has
to follow the Sun’s m agnetic field lines,
which rotate with the Sun. All the while the
particles stay on the field lines (which is out
to about the distance o f the Earth from the
Sun) they must be sped up by the Sun - that
is, they extract its angular momentum.
The same mechanism is in operation in
C Vs. The magnetic fields o f the Sun and oth
er dw arf stars are generated by a self-acting
dynamo that arises through rotation. The
secondary star in a CV is forced through tidal
interaction to rotate with the same period as
the binary, i.e. hours rather than days, which
means it will be quite strongly magnetic and
its stellar wind will also be quite strong. The
m agnetic braking effect extracts angular
momentum from the secondary star, but as
77
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this is tidally locked to the orbital revolu
tion the angular momentum is extracted from
the orbit.
There is a third mechanism that can af
fect the rate o f mass transfer, and this one is
o f great relevance to the effect o f a nova
explosion on a CV. M agnetic braking and
GR operate all the time, but for a hundred
years or more after a nova explosion the
white dw arf cools from a tem perature o f
about 100 000 K immediately after the nova
down to 20 000 K. Having such a high lu
minosity white dw arf close to the secondary
star heat its atmosphere to high temperatures
(typically tens o f thousands o f degrees),
which expands the atmosphere and causes it
to overflow the Roche Lobe by a greater
amount. A post nova is therefore in a state
o f irradiation-enhanced mass transfer for a
century o f more.
Yet another effect com es into play here.
The gas that falls down onto the white dw arf
converts its kinetic energy o f infall into ther
mal energy when it hits the surface o f the
star. There is therefore a positive feedback
mechanism - the greater the rate o f transfer
the hotter the white dw arf becomes and the
more the atm osphere o f the secondary is
heated and expanded, this sounds like a rec
ipe for disaster - a runaway could occur. But
as the transfer rate goes up the accretion disc
has to pass the mass through it, and this heats
and thickens the disc - which shields the at
mosphere o f the secondary from the heat o f
the white dwarf. There is thus a self-regu
lating m echanism that prevents the mass
transfer runaway.

explosion is the same as the brightness that
they settle down to when the effects o f the
nova explosion have worn off. It is worth
explaining how we know this, because it has
implications for some future nova. When a
nova has appeared and its position has been
accurately measured, its progenitor is looked
for on existing sky survey plates. For bright
novae it is almost always possible to find
the star before it exploded - for example
Nova Delphini 1967 shows as a 12lh magni
tude star on photographs taken before 1967,
and this is the magnitude it has returned to.
Its spectrum and photometric properties now
are those o f a typical nova-like variable. In
a few cases it has been possible to find such
pre-novae on objective prism plates, and
their spectra are also typical o f nova-likes.
The nova-likes are CVs with high rates
o f mass transfer - the white dw arf is greatly
heated by the infalling gas and so part o f the
cause o f the high rate is irradiative heating
o f the secondary. This is why the brightness
before and long after the nova explosion are
so similar. Before the eruption the system
w as in an equilibrium state, m ost o f its
brightness being accretion luminosity (dom
inated by the bright accretion disc), and af
ter the heated white dw arf has cooled down
it returns to that equilibrium state.
The implications are o f some interest. The
reason that most novae explode from nova
like systems is because those are the CVs
where the mass is accreting at the greatest
rate onto the white dwarf, and so those are
the objects where the critical mass needed
for explosion is most likely to be reached.
That means that am ong the nova-likes that
we currently know, one may soon become a
nova. A regrettable fact is that no star that
we have previously identified as a CV has
ever become a nova (this does not apply, o f

3.2 Pre- an d P o st-N o v ae
We are now ready to interpret a somewhat
unusual observation, namely, for most no
vae the brightness immediately before the
mnassa vol 62 nos 3 & 4
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course, to the repeat explosions o f recurrent
novae). Even though we have identified per
haps 50 nova-likes not one o f them has be
com e a nova since they w ere discovered
(which for most o f them is only in the past
20 years).
W hat this suggests is that the trite popu
lation o f nova-1 ikes is very much greater than
the 50 or so that we currently know.
W hen a previously recognised and wellstudied nova-like does become a nova this
will be very valuable because we will be able
to measure the change in orbital period be
fore and after explosion - such a change
occurs because the ejected gas carries mass
and angular momentum away. Only in one
case, Nova Mon ] 939, has the increase in
period been measured - and this was done
by measuring its brightness on so many pre
em ption archived survey plates that its deep
eclipse could be detected and the orbital pe
riod measured.
Regrettably, there are still m any quite
bright nova-likes that have never been prop
erly studied at all. For example, KQ Mon is
at magnitude 1 2 .0 -1 3 .0 and has never had
an orbital period determined

pect at which view the Bright Spot as the
binary rotates.
A m ore subtle effect is that o f super
humps. Some dw arf novae in outburst show
large amplitude periodic humps that have
periods a few percent longer than the orbital
periods. These w ere discovered about 25
years ago, and were at last explained as a
direct result o f the accretion disc becoming
elliptical in shape. The superhumps are seen
in superoutbursting dw arf novae; the accre
tion disc is forced into the elliptical shape
because o f the tidal influence o f the com
panion, which is usually only strong enough
for the short orbital period systems - peri
ods less than about 3 hours. Any CV that
has a short orbital period and a high rate o f
mass transfer can be expected to show su
perhumps. There are a few nova-likes that
fit these requirements, and as a result they
possess Permanent Superhumps - the super
humps in dw arf novae last only while the
star is in outburst (and hence has a high rate
o f mass transfer).
Finally, CVs in which the white dw arf is
highly magnetic can show brightness mod
ulations at the rotation period o f the white
dw arf (in many cases the period is not that
o f the white dw arf - instead it is the period
o f rotation o f the white dw arf as seen at the
secondary; think o f the form er as the sidere
al period and the latter as the synodic peri
od).
The result o f all this is that if a periodic
modulation in the brightness o f a CV is ob
served one still has to work out which o f the
above causes are responsible. Sometimes all
three modulations may be present in the same
star.

3.3 Orbital humps, superhumps and
magnetic rotators
There are m ore topics that I m ust explain
before I can describe the program o f pho
tometry o f old novae that we have been car
rying out at Sutherland over the past few
years. Periodic modulations o f brightness o f
old novae can arise through several differ
ent mechanisms. The most obvious is that if
the nova remnant has a high orbital inclina
tion then we will observe eclipses, which
immediately tell us the orbital period. There
can be orbital modulation even in the absence
o f eclipses - caused by variations o f the as

4. Recovery
The “recovery'” referred to here is not the
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recovery o f the star from the effects o f the
nova explosion - it is the recovery by us o f
the old nova by use o f high speed photom e
try. O f course, m ost novae that have been
discovered in the past 50 years or so have
been followed down to their quiescent mag
nitudes, and m ost older novae have been
identified by using the accurate m easure
ments o f their positions made at the time o f
their explosion. A few old novae have been
mis-identified or not identified at a!!, on the
basis o f their positions; as all CV s flicker
quite rapidly, and this is alm ost unique to
CVs, it is possible to make correct identifi
cations purely on the basis o f flickering ac
tivity. Although w e have made a few such
corrections and new identifications, this is
not what 1 want to describe. Rather I want to
talk about the variety o f properties we are
finding among the old novae. So the “recov
ery” I am describing is really a photometric
survey o f old novae, m ost o f them faint and
never previously observed at high time res
olution.
4.1 H ig h S p e ed P h o to m e try
At the Sutherland observing station o f the
South African Astronomical Observatory we
are fortunate to have a state-of-the art high
speed photometer. This was designed and
built by Dr Danragh O ’Donoghue in the De
partment o f Astronomy at UCT during the
early 1990s. It was paid for by funds that I
was able to raise from the University and
the then Foundation for Research Develop
ment. It was quite expensive - the CCD chip
costing about £20 000 - taking all the equip
ment funding for two years. But is was mo
tivated on the grounds that it w ould be the
piece o f equipment that would carry us well
into the next m illennium - which it is doing.
By use o f the “ fram e-transfer” and onmnassa
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chip binning technique we are able to use
short integration times - it can take a few
seconds to read out the charge stored on a
CCD, but the charge can be moved from one
part o f the chip to another in a millisecond.
So w e expose only half o f the chip to the
sky and then move that electronic image to
the other half where it can be read out while
the first h alf is taking another picture. We
can use integrations as short as 4 seconds
and display the images as they are read out.
Giving up the real time display allows very
much shorter integrations.
Used on the 74-inch Radcliffe telescope
at Sutherland we can produce light curves
with 30 second tim e resolution at about 20*
magnitude, and can reach 21s' m agnitude
with about 2 min time resolution.
Because the technique is differential - we
compare the brightness o f the variable star
with constant stars on the chip - we can work
through thin cloud and also in very crowded
fields. The latter was the prime motivation
to move to CCD technology - most novae
lie near the Galactic Plane or are in the G a
lactic Bulge and so are part o f the Milky Way.
At Sutherland we not only use the ~ 50% o f
time that is properly photometric, we can also
use almost o f the additional 25% that has
traditionally been called spectroscopic time.
In the twenty-five years o f photoelectric
photom etry I did at Sutherland before the
advent o f the CCD photometer 1 was limit
ed to stars brighter than about 18* m agni
tude, and in non-crowded fields. The UCT
CCD Photom eter has, as planned, enabled
us to reach the limiting magnitudes o f each
o f the telescopes, and observe in the heart o f
the Milky Way. The “ UCT CCD CV Sur
vey” has concentrated on faint CVs, and old
novae in particular. One reason for this is to
determine orbital periods for novae.
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To determine periods, whether o f orbital
humps, superhumps or rotational m odula
tions, we compute Fourier Transforms o f the
light curves. The significant peaks in such
Transforms show the presence o f coherent
periodicities. This type o f analysis can be
performed on line at the telescope, which
means that objects not showing significant
signals can be abandoned for m ore interest
ing sources; this increases the efficiency with
which the telescopes can be used.

Figure 2.

A x*'

4.2 The Old Novae
In 1997, at about the time that the Survey was
started, there were some 24 novae with known
rel iable orbital periods less than one day. Few
o f these had been determined from southern
hemisphere observations. There are now 49
periods known (Table 1 overleaf), o f which
3 3 o f the southern ones were determined in
the UCT Survey. The distribution o f known
periods on the sky is now more evenly shared
between the northern and southern celestial
hemispheres (Figure 1). The Survey has also
added four new rotational periods to the list.
Finally we arrive at the point where we can
display examples o f the 1ight curves o f some
o f the old novae.
In V351 Pup (Figure 2), which is a fairly
recent nova (3991), we see the presence o f a
large ‘reflection effect’ - caused by heating

Figure 3.
o f the face o f the secondary pointing towards
the still hot primary. Only the reflection ef
fect is capable o f providing such a taige am
plitude o f brightness variation - one side o f
the secondary may be at a temperature o f ten
or twenty thousand degrees, while the other
side is only a few thousand degrees. It is an
example o f an orbital modulation o f bright
ness, without eclipses. The light curve close
ly resembles that o f Nova Cyg 1975 a few
years after its eruption. As that star turned out
to be strongly magnetic, we have some hopes
that V 351 Pup will also show the signature -
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Table ). Orbital periods o f novae
S ta r

RW UMi
GO Mus
CP Pup
V1974 Cyg
RS Car
DD Cir
V Per
QU Vu)
V2214 Oph
V630 Sgr
V351 Pup
V4633 Sgr
DN Gem
V1494 Aql
V i668 Cyg
V603 Aql
DY Pup
V I500 Cyg
V909 Sgr
RR Cha
RR Pic
V500 Aql
V382 Vcl
VS33 Her
WY Sgc

Date

1956
1983
1942
1992
1895
1999
1887
1984
1988
193b
1991
1998
1912
1999
1978
1918
1902
1975
1941
1953
1925
1943
1999
1963
1783

M agnitude
range

p
1 orb
(hours)

6 — 18.5
7.2 — 18.3
0 .5 — 15.2
4.2 — 16.1
7.0
18.0
7.7
20.2
9.2 — 18.5
5.6 - 17.5
8.5 — 20.5
1.6 — 17.6
6.4 — 19.0
7.4 — >20
3.5 — 16.0
4.0 — >16
6.7 - 19.8
-1 .1 — 11.8
7.0 — 19.6
2.2 — 18.0
6.8 — 20
7.1 — 18.4

1.418
1.425
1.474
1.950
1.977*
2.339*
2.571
2.682
2.804
2.831*
2.837*
3.014
3.068
3.232
3.322
3.324
3.336*
3.351
3.36
3.362*
3.481
3.485
3.508
3.53
3.687

1 .0 —

1 2 .1

6.6
2.7
3.0
5.4

17.8
16.6
14.8
20.7

—
—
—
—

circularly polarised lig h t-o f magnetism with
in a few years.
In RR Cha, Nova Cha 1953 (Figure 3), wc
see three phenomena simultaneously. The
system is obviously eclipsing, which enables
us to d eterm in e the orbital period very
straightforwardly, but it will be noticed that
there are also large humps that move around
in orbital phase - this is the signature o f a
superhump, w'hich is confirmed by Fourier
analysis. And finally, in some o f the light
mnassa vol 62 nos 3 & 4

(m in)

11.2*

62.9 (?)

32.5*

1.06

curvcs a repetitive hump at about one sev
enth o f the orbital period is seen. Fourier trans
forms o f the light curves show this to be a
stable m odulation (o f som ew hat variable
amplitude) with a period o f 32.5 minutes,
which is the signature o f rotation o f a mag
netic primary. Subsequent to out discovery,
Drs Stephen Potter and Pablo Rodrigucz-Gil,
working at Sutherland, have found RR Cha
to have strong circular polarisation, which
confirms then presence o f a magnetic field.
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(Table 1 continued)
S ta r

OY Ara
V1493 Aql
V992 Sco
V4077 Sgr
DO Aql
V849 Oph
DO 1ler
CT Ser
T Aur
V446 Her
V533 Her
HZ Pup
AP Cru
HR Del
V I425 Aql
BY C ir
V838 Her
BT Mon
V368 Aql
QZ Aur
D1 Lae
V 841O ph
V723 Cas
CP Cru
V373 Set

Date

1910
1999
1992
1982
1925
1919
1934
1948
1891
1960
1963
1963
193 b
1967
1995
1995
1991
1939
1936
1964
1910
1848
1995
1996
1975

M agnitude
range

Porb„
("hours)

6 0 — 17.5
10.4 — >21
8 .3 — 19.1
8.0 — 22
8.7 — 16.5
7 .3 — 17
1.3 — 14.6
7.9 — 16.6
4 .2 — 15.2
3.0
17.8
3.0
15.0
7.7 - 17.0
1 0 .7 - 18.1
3 .5 — 12.3
7.5 — >19
7.2 17.7
5 .4 — 15.4
8 . 5 - 16.1
5.0 — 15.4
6 .0 — 17.5
4.6
15.0
4 .2 — 13.5
7.1 — >18
9.2 — 19.7
7.1 — 18.6

3.731
3.74
3.686*
3.84
4.026
4.146
4.647
4.68
4.906
4.97
5.04
5.11
5.12*
5.140
5.419
6.76*
7.143
8.012
8.285
8.580
13.050
14.50
16.638
22.7*

—

(m in)

1.18

20.0
30.6*
86.5

43.0*

*Ncw orbital periods and rotation periods determ ined in the UCT Survey.

DD Cir, which was the very fast Nova Cir
1999, is the faintest nova remnant that we
have found to be o f particular interest. In
Figure 4 (overleaf) we sec that it has eclips
es o f moderate depth, with an upwardly con
vex light curvc between the eclipses. We in
terpret this shape as being caused by reflec
tion effect - in this case not very strong be
cause the primary has coolcd rapidly since
the eruption. Fourier Transforms show that
there is in addition a persistent brightness

modulation at about 670 s, which again is
the signature o f a magnetic primary. A)) of
this is happening at about 20th magnitude!
Furtherm ore, from the speed class o f the
nova we estimate that within a few years it
will settle down at about 23rd magnitude,
which will make it much more difficult to
observe.
In Figure 5 (overleaf) w e show one night’s
observation o f V992 Sco (Nova Sco 1992),
showing an orbital moduiation at 3.68 h but
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is far from the Galactic bulge (it has Galac
tic latitude 45° and Galactic longitude 253°)
it is not in the primary direction in which
surveys for novae are made, and was proba
bly missed for that reason.

no eclipses - the system is evidently not
highly enough inclined to produce eclipses.
Finally, in Figure 6 we show the light
curve of an X-Ray source, RX J1039.7-0507,
discovered by the R O S A T satellite and clas
sified as a CV from its optical spcctrum.
Again the large amplitude o f the light m od
ulation, which has a period o f 1.574 h, is
indicative o f a reflection effect, which in turn
suggests a very hot primary. The wiggles on
the light curve turn out to be periodic and
show that the primary has a rotation period
o f 24.07 min. Such a hot primary suggests
that this star was a nova not long ago - but
went unrecorded at the time. It might have
reached about 8"1magnitude, but because it
mnassa vol 62 nos 3 & 4
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