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Methods to measure masses of PG 1159 stars in order to test evolutionary scenarios are currently based on spectroscopic masses
or asteroseismological mass determinations. SDSS J212531.92—010745.9, a recently discovered PG 1159 star in a close binary
system, may finally allow the first dynamical mass determination, and has so far been analysed on the basis of one SDSS
spectrum and photometric monitoring.
In order to be able to phase radial velocity measurements of the system SDSS J212531.92—010745.9, we have followed up the
photometric monitoring of this system. New white-light time series of the brightness variation of SDSS J212531.92—010745.9
with the Tiibingen 80 cm and Géttingen 50 cm telescopes extend the monitoring into a second season (2006), and provide the
observational basis for an improved orbital ephemeris determination.
A series of phase-resolved medium-resolution spectra have been obtained with the TWIN spectrograph at the 3.5 m telescope at
Calar Alto, which will allow us to derive the radial velocity curves for the system, and to perform spectral analyses of the irradiating
and irradiated components at different phases.
We give the improved ephemeris for the orbital motion of the system, based on a sine fit which now results in a period of
6.95573(5) h, and discuss the associated new amplitude determination in the context of the phased light curve variation profile.
Furthermore, we present a first look at the newly obtained spectra. The light curve and radial velocities combined will allow us to
carry out a mass determination.
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of SDSS archival data for white dwarf + main

SDSS J212531.92—-010745.9 was discovered to show Ha emission during a systematic search
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It was subsequently classified as a PG 1159 star from a spectral analysis of the SDSS spectrum,

the light contribution by the irradiated side of the cool companion.

Open questions

Heber, Rauch, Wisotzki, & Hagen 1995, A&A 293, 75).
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which shows significant features that are typical for PG 1159 stars, e.g. the strong C v absorption lines at ] m;}, — We have obtained new observations with the Tubingen 80 cm
). Furthermore, the spectrum shows features which indicate the pe s w0  SETE and the Géttingen 50 cm telescopes during 19 nights between
presence of a companion. The Balmer series of hydrogen is seen in emission, H,-Hs can clearly be identified. 19 is1  saom  STLssose September and November 2006. The full data set now availa-
R R e ble is listed in with details of the set-up.
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And indeed, the system has been found to undergo brightness variations in follow-up time-resolved 2 o Dm In , we compare the folded profile to the sinusoidal
photometry. The light curve shows a periodicity of 6.95616(33) h, attributable to orbital motion, with a flat bottom 4 e i G Om o oumm amplitude of 0.299(33) relative intensity change. Clearly, the
part, and no eclipses. The periodic brightening with a peak-to-peak amplitude of 0.7 mag can be interpreted as 200611026 50 63 16031 80cm  STL-1001E observed peak-to-peak variation is not fully reproduced by the
20061027 & G aom  sem S
2006710130 a a3 1600 Boem  STL100E fit: this light curve shape emphasizes the superiority of a more
e 0 2 et soem - STLs0eE realistic model over a plain sine fit, and validates the interpre-
tation of the observed brightening as a reflection effect.
« UHEI features in spectrum: The overall shape of the observed spectrum is well fitted with the combination
of a PG 1159 star and a cool, irradiated companion, but especially the C IV spectral lines of the PG
1159 model atmosphere are not strong enough. There is another PG 1159 star showing this phenomenon _ &
(Higelmeyer, Dreizler, Homeier, Krzesinski, Werner, Nitta, & Kleinman 2006, A&A 454, 617), and also § = 2
none of the deep absorption lines which some DO white dwarfs show can be fitted (e.g. Werner, Dreizler, ; Lok o AL s s L g
« Improved orbital and stellar parameters including mass determination: Since there are no eclipses in %
SDSS J212531.92—-010745.9, a full solution must combine the individual projected radial velocity ampli- g
Feay o

tudes of the two components with an inclination obtained from the light curve solution.

« Physics of reflection effect: A major uncertainty in the light curve solution will come from the poorly known
physics for irradtiation of a companion by a very hot central object (see e.g. Aungwerojwit, Gansicke,
Rodriguez-Gil, Hagen, Giannakis, Papadimitriou, Allende Prieto, & Engels 2007, A&A 469, 297, or Edel-
mann et al.on HW Vi, in prep.). It will therefore be necessary to test if the reflection effect is adequately
modelled by different light curve simulation programs.
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PG 1159 stars are hot hydrogen-deficient pre-WDs, be-
lieved to be the outcome of a late or very late helium-shell
flash during their post-AGB evolution. About 40 such ob-
jects are known at present (Werner & Herwig 2006, PASP
118, 183; see also ), and a subset of currently 11
objects forms the class of the pulsating GW Vir variables.
From their evolutionary history, typical masses should be
around 0.6 M. ic and i i

mass determinations rely on stellar structure and evolu-
tion modelling ( ). Given the uncertainties (up to
~0.1 M) both in evolutionary tracks and asteroseismo-
logical masses, an independent test would be desirable.

We obtained spectra of SDSS J212531.92—010745.9 in late August, 2007 (see

. shows a first look at the extracted spectra, some lines are
marked. One clearly sees that the emission spectrum of the companion, irradia-
ted by the PG 1159, varies with phase (values as predicted by the ephemeris)
and almost vanishes at phase 0.5, leaving the PG 1159 spectrum with its typi-
cal absorption features. The variation in the continuum also shows that at phase
~ 1.0 the irradiated part of the companion contributes significantly to the sys-
tem’s overall flux. The emission lines of the companion show variable Doppler
shifts due to its changing radial velocity while orbiting the PG 1159.
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