Hot Helium- Line White Dwarfs Below the DB Gap

Hot Helium- Line White Dwarfs Below the DB Gap

P. Dufour, F. Wesemael, & P. Bergeron D

. Dufour, F. Wesemael, & P. Bergeron Département de Physique, Universit partement de Physique, Université de Montr de Montréalal

Context The DB gap, which separates the coolest DO stars from the hottest DB white dwarfs, is likely to hold important clues for our knowledge of the spectral evolution of white dwarf stars. We report preliminary results of an analysis of some of the hottest DB stars, namely PG 0112+104, PG 1654+160 and GD 358. Our investigation makes use of a wide variety of data which cover most of the usable spectral range: archival low- dispersion IUE and FOS observations, observations, high- dispersion GHRS of L high- dispersion GHRS of Lα and carbon lines, as well as optical spectroscopy in the blue part of the spectrum and around H and carbon lines, as well as optical spectroscopy in the blue part of the spectrum and around Hα . We. We concentrate on the importance of convection and NLTE effects in our analysis.

Preliminary results Effective temperatures determined from the optical spectrum can be several thousand degrees hotter than the one derived from the UV energy distribution. This disagreement is most likely related to the presence of unseen traces of hydrogen, since the effective temperature determined from the optical spectrum of a hot DB star depends on the value of the abundance we assume in our models (Beauchamp et al. 1999). To constraint the hydrogen abundance we follow the lead of Provencal et al. (2000) and use the L of Provencal et al. (2000) and use the Lα region. region. Simulations show that for DB stars, the wings of L

Simulations show that for DB stars, the wings of Lα are more pronounced than the H are more pronounced than the Hα line for high line for high temperatures, and can be used to estimate the photospheric hydrogen abundance. Since the L photospheric hydrogen abundance. Since the Lα profile is contaminated by interstellar hydrogen absorption, we fitted a saturated Voigt profile to the core of the line to estimate the hydrogen column density. The profile is then obtained by multiplying the photospheric profile with this theoretical ISM profile (fig.2).

To find a value of hydrogen abundance and effective temperature consistent with all our observations, we determine the effective temperature by fitting all data with models which include different hydrogen abundances. Typical fits are shown in fig.3 and 4. Energy distributions are dereddened with the use of Seaton’s (1979) interstellar extinction curve with E(B- V) corresponding to the estimated H column density from L from Lα . Additional constraints can be inferred from

. Additional constraints can be inferred from the absence of H the absence of Hα and H and Hβ lines. Since observations lines. Since observations (fig.1 for PG 0112+104) do not show these lines, limits can be put on the maximum hydrogen abundance. Fig. 5 shows the limit at which these hydrogen lines can be seen in a spectrum with S/N = 100. The region at the right of the dashed lines is fobidden by our observations.

Our combined results for PG 0112+104, based on our current analysis of the ultraviolet continuum slope, of the observed L the observed Lα profile, and of the blue and red optical profile, and of the blue and red optical spectra, suggest a temperature near 29,000K and a hydrogen abundance less than log N[H]/N[He] = - 4.0.

We also demonstrate, using the non- LTE model atmosphere code TLUSTY, that NLTE effects are negligible in this temperature range, in contrast to the statement of Provencal statement of Provencal. At the abundance we use, the

. At the abundance we use, the presence of heavy elements does not affect significantly the atmospheric structure of our models. For these hot stars, the influence of various convective efficiencies is also minimal. Small differences in the temperature structures can be seen on fig.6 when convection or non- LTE effects are included but no significant changes in the L significant changes in the Lα and carbon line profiles and carbon line profiles are found.

Fig 1

Fig 1- Observations for PG 0112+104: FOS

- Observations for PG 0112+104: FOS energy distribution, GHRS L energy distribution, GHRS Lα and carbon and carbon lines, blue optical spectrum and H lines, blue optical spectrum and Hα region. region.

Fig 2-

Fig 2- Fit to L

Fit to Lα spectrum at log g = 8.0.

spectrum at log g = 8.0.

Photospheric profiles are multiplied by theoretical ISM absorbtion profiles with hydrogen column density indicated on each panels. T panels. T_{effeff} = 30,000 K and log N[H]/N[He]

= 30,000 K and log N[H]/N[He] = - 2.5 to - 5.0 (0.5). Shown in red is a pure ISM absorbtion profile.

Fig 3-

Fig 3- Typical optical fits for PG

Typical optical fits for PG 0112+104, PG 1654+160 and GD 358 with log N[H]/N[He] = - 4.0. Temperatures and gravities are indicated.

Fig 5-

Fig 5- Temperatures determined by fitting

Temperatures determined by fitting the various data as a function of hydrogen abundance. Also shown are the limits of visibility for the H visibility for the Hα an H an Hβ lines and the lines and the value found by Provencal et al.(2000) on the basis of their fit to the L basis of their fit to the Lα profile only.

profile only.

Fig 4

Fig 4- Fit to HST UV energy distribution

- Fit to HST UV energy distribution with log N[H]/N[He] = - 4.0 and log g from optical fits. UBV magnitudes are used to fit stellar solid angle.

Fig 6

Fig 6- Effects of convection and departure

- Effects of convection and departure from LTE on temperature stratifications for models at 27,000 K.

This work was supported in part by the NSERC Canana and the Fund NATEQ (Québec).