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Abstract

New observation of GD 99 was analysed. The unusual pulsation behaviour,
showing both long and short periods, has been confirmed. All the available
periods show a grouping of short and long period modes with slightly regular
spacing. If we interpret the groups separately, a binary nature can be a possible
explanation as in similar cases of WD 2350-0054 and G29-38.

GD 99 was previously observed in 1975 (McGraw & Robinson 1976) and in
2003 (Chynoweth et al. 2004).

On three consecutive nights 23-hour-observations were obtained in white
light at Piszkéstető, the mountain station of Konkoly Observatory in February
2002, with a CCD attached to the 1m telescope. Data reduction and fre-
quency analysis were carried out by using the standard IRAF packages and the
MUFRAN package (Kolláth 1990).

Four periods (1058.1, 228.7, 1026.1 and 223.9 s) were identified with am-
plitudes (7.0, 5.8, 4.0 and 2.4 mmag) in 2002. Three of them (1058.0/8.3,
228.9/4.5 and 223.6/2.9, P(s)/A(mma)) are confirmations of modes given by
Mukadam et al. (2006) (hereafter M06). The fourth period is a newly identified
mode. Their other modes and three short period modes (frequencies given by
Bradley (2000); amplitudes given by Clemens (1993)) are presented in Fig 1.
The last three modes are not included in M06 because of uncertainty. The
unusual behaviour of GD 99 (Teff = 11820 K, log g ∼ 8.08) is obvious: de-
spite the well-established trend of decreasing pulsation period with increasing
effective temperature, GD 99 (situated on the blue edge of the DAV instability
strip) shows both short and long periods. Some kind of grouping can be seen
both among the long and short period modes. The spacing in the short period
group is about twice as large as than the spacing in the long period group.

http://arxiv.org/abs/0708.0190v1
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Figure 1: All the excited periods of GD 99 at different epochs.

Recently a new classification criterion was published (M06). Based on the
weighted mean period hot, intermediate and cool subclasses were introduced.
According to the spectroscopic temperature GD 99 belongs to the hot subclass.
The weighted mean period puts it into the intermediate class. GD 99 could be
situated in the cool subclass if we regard only the modes given by M06. It is
quite improbable that a single star belongs to each subclasses. If we interpret
the group of long and short period modes separately, a plausible explanation
could be a binary nature. One component is situated at the hot while the
other at the cool boarder of the instability strip. The effective temperature
and pulsation period of WD 2350-0054 (Mukadam et al. 2004) and G29-38
(Kleinman 1995) also do not fit the general trend of DAV stars. According to
the binary concept, one component of WD 2350-0054 would pulsate, and the
other should pass the red edge of the DAV instability strip. In the hypothetic
binary concept of G29-38, one component pulsates with a long period, while
the other has not passed over the blue edge of the DAV instability strip.

GD 99 definitely needs a more complex investigation (DARC/WET run).
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