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Abstract

The cataclysmic variable and old nova HR Del has been studied using ground-based pho-
tometry and spectroscopy over a period of more than 6 years. Some long term variations
have been found, but no clear correlation established up to now between photometric, and
spectroscopic changes.

Individual Objects: Old nova HR Del

With the aim of finding more indications of continuing activity of the old nova HR Del,
new spectral and photometric observations have been obtained between 2002 and 2008, with
however an irregular time sampling. Results from a preliminary study were presented by
Friedjung et al. (2005). Here we present mainly the results of our complete photometric
observations of this object.

HR Del (or Nova Del 1967) was a bright classical nova with however unusual properties.
It brightened in July 1967 to a magnitude near 5M5 from pre-outburst magnitude of about
12™. After remaining 5 months near this magnitude, it brightened to a maximum m, ~ 3.5,
followed by an extremely slow irregular decline. The unusual nature of this nova might be
due to the presence of a wind which was optically thin in the continuum before maximum,
and whose velocity decreased during that stage, unlike that of the optically thick winds
normally seen after maximum of classical novae (Friedjung 1992). The mass of the white
dwarf component is low — (0.55=-0.75)M¢ —, while the orbital period is 09214165 (Kiirster &
Barwig 1988). HR Del was unusually bright both before and long after its outburst (Selvelli
& Friedjung 2003).
Two kinds of photometric observations were made:

e  To construct the overall light curve, daily estimates of HR Del's magnitude were made
with the UBV photometer on the 60-cm telescope of the Sternberg Astronomical Institute
in Crimea (time resolution 10 s). They covered the years 2001 -2006, with more than
1000 measurements in 3 bands.

e  To study the short-term variability of HR Del, observations with an Ap47 CCD detector
on the same telescope were obtained in 2005 - 2006, covering 23 nights, and containing
more than 3500 measurements, with a time resolution of 30 s in the V band.

e  High-resolution spectroscopic observations of the region of the Ha line were obtained
with the 152-cm telescope of the Haute Provence Observatory.



118 A progress report on the study of the optical variability of the old nova HR Del

0.8+
0.6 L
] i
[ ]
0.4 !' ) s
o [ °
4 ° o [ ] °
= | ° [ 14 °® [ ]
'_é 0.2 .o 0 J L] a‘ o : .
| o (X es o ol
\O/ 0 ) (d (] .~. oo ‘ '
X 004 o o " g¥8e t % ]
5 ¢ ° ° A [ . .00 S0,
:I_\ 4 Py J ‘ [ @ ] o ° [ ] 4
> 024 o 4 R ; . ) ' 0
< s . e 3o o ° ° et
ERE 8% $ . sf.
= T .
-0.4 4 ' [ ) ° °
4 R ‘ °
-0.6 °
-0.8 +—+—r——v—v—¥—+—7—"1r—"—1"r—1"—"—""—T1—"7
52200 52400 52600 52800 53000 53200 53400 53600 53800 54000 54200
MJD

Figure 1: Long time scale flux variation of HR Del: flux in the V band corrected for orbital variations
versus time in Modified Julian Day.

The overall light curve of HR Del was obtained from photometric observations in the
V band and is shown in Fig. 1 after correction for orbital variations. This figure shows that,
after subtraction of the orbital variations, long time scale variations exist in the light curve
of HR Del. While there is evidence for long time scale variations, no short term periodic
oscillations were found in the light curves determined from the CCD observations, except
the orbital ones (with an amplitude up to 0M5). The profiles of Ha show both a strong
narrow component and weak wings. No clear evidence was found for orbital variations of the
equivalent width, but long time scale variations are seen with a decrease from 2002 to 2004,
followed by an increase again. More details will be presented in a forthcoming paper.
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