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AUNT RV Werest cvoral pre-dogenerate - PNN and DOy and
degenerate DB models for stability against nonradial oscillations, These
mudels jie on the 0.6 3 evolutionary track calenlated by [hen (1959,
The post- NGB <tars have i residual CO core with only a lintle surface
hydrogen and helinm. In order to mateh all the observed pulsators.

we nse three different surface compaositions for the DO stars. and a

pure holinm surface for the DB white dwarfs. We find 3 DO and 1 DB

instability strips that we compare ta the available observations.

[NRODUCTION

Ihe pent-Nsvmptotic Giant Branch po<t- NGBy stars aon the theoretieal
Hertzsprong Russell diagram dogl, logl plane) o stend from 17~ 30 oo koot
hieh Twminositios, where the stars have recently undergone snvelope ejection.
ap totempetatures Which oexeeod [50000 K. Later the evolutionars tracks
carve toward the white dwarf cooling line. Stellar ssolution theory allows for
Soth lvdrogen reclo e D Ay atsd beelivia nich DBy white dwarfs ceg. Wood and
Fanlkner 1960, depending on hiow the envelope ejection ocenered, Tn s
papet we explors the question: what s the canse of the observed mnltimodal.
s amplivnde DOV star polations cowsistent wity a theogetieal scenano
that takes into acconnt stellar evolntion results? The obsersed oscillations
ate nonradial g-modes We consider here Yot the presdegenerate DOV i
s B o I anad the DBV pulsitime wiite dwarfs,

1ODPLLS

O madeds soae baeod o an evolutionarn porst VG vradk N abonlated
e hen cbost e o tar \Nae tahe .“,.',\l..,l. alomg the track, hoquge the



erfective temperatures of the models.and changing tiie snrface composition.
We build DB models from 25000 1o 17.000 K with a pare helinm sartace,

atted theee hotter classes of DO models wirh respectively 0 104 aud wo
heitmm at the sarface, A helinm composition profiles are derived from tho e
ol Theus We ase the Los Mamos Nstrophivsical Opacuy Library tables for

the onter composition Layver in each model where the polsation driving and
Jamping vakes place. Each complete stellar medel hes an tuternal temperataze
profile very close 1o the original thea model. Qur resulting models lave

togpn Ll agi o = logu L/ L ey = gt More detads of the models and tie
pulsation analvsis are given in Stanehelling «f al. (1990,

ESULTS

We test our models for nouradial pulsational stahility using a code by Pesneil
£1990). and we find four post- \GB inatability strips. In Figure | we shiow the
nnstabie models as filled circles in the logL-logT plane. respectively, for (1)
Wl He, 507 CL 02 10% He, 909 CLo3) 50 O 50% C surface compuositions
DOV <rars) and (O for [ood He o DBY stars). Tucases i Lrand 20 we obtain
two similar instability strips. and the width increases as the helinm surface
abundance decreases. Helium clearly poisons the pulsation driving (which
is the result of the €O jonization & and + mechanisms) for models close to
the high luminosity blue hend. In case (3) we obtain a very wide instability
«trip without any pulsational blue edge. The high temperature limit o this
instability region occurs only because the evolutionary track has its blue
extremum there. For higher mass stars the blue limit might oven be hotter,
Case 1 1) shows the narrow instabiliov strip for helium (DBV) white dwarls
that is caused by convection blocking (Pesnell. 1987 and Cox et al., 1957) at
the bottom of the convectian zone,

The unstable periods for the low degree g-modes are thonsands of seconds
for the highest lunimosity models. bui along the white dwarf cooling track,
they centar aroand 300 seconds as observed.

COMPARISON WITH THE OBSERVALIONS

We compare the observed DOV snd DBV pulsators with oar instability
strips in Fable 1o Column (1 gives the pame for the 6 PNNQ pulsators, il
we fist together all the PG pubsators presently hnown, namely PG 1D
045, PG LTOT+ 127, PG 213 +060, and PG OE22+ 200, Colimu (20 and 8
eive the surface teuperatare ad higiaosioy, For the PG staes, 10 i~ a lowey
ot and L values have boen derived for the ranee of L2 g given in the
referonces, Column (1) names the steipgs) relative to Figure 1and column
C) the references to the Land T odata. Sanduleak 3 was discovered only
Jone 190 (Boud, private commmmention), Companng our DB steip with
the abservations, we hud it 1o e very elose to the one empirically derived by
iehert ot ol (19%6G), which extends from 20000 ¢ 2000 N to 29 000 ¢ 3 oo
K. Our analvsis also allov < cooler DBV pulsators, hut perhaps the time
deprudence ol oue frozer i conves ion preseats ool DR padsations,



CONCLUSIONS

Feozomepen vho stedlar svolunion resait=, W tid b0 9007 Heel 507 O in-tabuiors
SRR LR & sentm 2 bt el e D6 srpip for O oo -

SR LT LTI NN O CO mtalnlity doons for Lo 20 oonk. and 1 o DB

tatabnlin ~teip for Iy nn - I,

<oanemty KL Fhe sroips become natrower -

e hedinm abundanes inereases in the pileation drving regron uear bnt g

al 2iie surfaen,

Ihere (v g agreemnent hetween the CO instabality forogs

ated the observed DOV pulsators valthongi more observations can improve
W votiipati=on At the helinme surfiee composition <trips .. We got v
agrespient betweosy the empirical and the tivorstcar DBV austability stnip,

IABLIL Obsirved DOV Parameters

Name legTorst Ky leygl/L strip(s) re f
Rl i6 s LI T)) 3 | QX1
NGCUIS0L T Y| 3 RS~}
NGO 6905 1.50 3.0 1.2.and 3 1LY ]
NGO 2371 5.01 299 3 RS N
Lontinore | 3 B\IY0)
Sanduleak 3} 4
PG tars 5.00 1.1 ro 3.1 i) Basd, Wax, Wanj
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Fie. 1. Post-AGB (DOV) and helinm  DBV) instability strips.
MSCUSSION

WAELRENS: Did von look for nonradial instability in the high Inminosity
sone, where the post- NGB track encounters the Cepheids steip!
STANGHELLINT: Noo so far, We only considered 70 130.000K, but we plan
to look cooler for models that even have <ome surface heolinm,

RAWALER: Ao evolutionary dilemma: your models will adl he DB white
dwarfs forever, including when they cool 1o between 30,000 and 15.000 K. Bur
at these temperatnres, Lichert and others show that there are no DBS. Can
vor it vonr models into any conventional evolitionary seenario’
STANGHELLINE This can be explained with ditfusion that ocenrs Later in the
evalution of thewe objects, when the residual or even very lightly acereted light
elements Hoat vo the white dwael sieface, hiere is no problem for the DOV
stars it the CO an the pulsation driving lavers at 107 ipto the model i ne
poisoned by any hvdrogen or helinm,



