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with q the mass fraction H(r) /X, qo che core mass xi:a l’uminosi::~ Lg
and ql the mass fraction above which the luminosi:~: is the sur~ace
luminosity L~. In this model for PG qo - 1.9 x L13-8, ql = 3 x J.O-lO,
and L !L~s = 0.0126.

T!?is structure of she internal T, 3, and opacicy variation i3

given in Figure 2 where che abscissa is the logarithm OF the surface
mass traction.
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case, however,

L

f

I

0.00
PG1159-035
0.6Mg
80000K

f

5151LQ

0.00

/
0.00

f Io.oo{...-~q]

overtones.

-0.0031
0,~% 0;4 0:6 ‘ 2:.4.,

figuro 3. Radial

Of Iha

x

pulsation ●igonvacfors far lho two modos

madoi wnich havo Iho oB-arvod poriads.

-1,2- 1

IAT’220
•i

760
& 400 J40 J30



. .

.
and thi:d overtones) is a: a :empera:ure of 0.~6 :: i’)o K, just ‘#here
the lumiaoaic:? reaches IPS Low core value, Lo. 3.1s is ac a surface
maae traction OF 3 x 10 -8 and a radius fraction J: 0.95. ihe deeper
driving and dampixs spikes a!.= due to smail c;hanges in d~rivacive~ at,
respectively, 0.5, 0.6, 0.7, O.~, 0.9, 1.0, and L.1 x 10° Kwhere there
ar= material. pro?er:y cabla eutries. They give no appreciable contrit-
ion to lnacabiiic:~. The deeper dampiag is ~uppreesed in this modei
!aecause there 13 very LiccLe lumimsizy ia she cooling carbon core.

The cause of this instability can be seen by ●xamining the plot of
carbon opacity versus temperature give~ in Figure 5. There is a “bump”
in che opacity betwem temperatures 10~ and 106 K and all densities.
Our calculated stellar envelope plotted here passes directly through
this region and, chereiore, suffers a larae change in the opacity and
eqauacion of scaca derivatives at this ?oiac. It is commonly aaeumed

chat Lrregularititis in the opaci~y cg~rves izdicace a re~ion wnere iriv-
iag can ac:ur. 12 facz, such an irraqularit:~ 13 the apacic:! is ‘asually
~sadciatei with ~k+ parchl ianiz3tLan rugic3n oi some eleme?.c acd in
:his case LC is :he Ianizac:on of :he lass two elecsrons (is:) of car-
bon. This iapLie9 Lhac we have discovered a complscel:t mew ●xcitatLan
=ec;hanitim Sor pui3aciGn Ln stellar envelgpes - carbon ionization.

T:. . zie carbon is :ilxad with helium or oxygen :Se bumps are smoo:h-
●+ “M! and .,e cr-.~-vi:g is rsduced. ‘de have not ~~cisidererl how much c!ilucion

,) : :k carbon is ~erxfdaiklti, however,
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Addlclonel =dels have been stadisd along a 1:x of conscanc ?er-
iod . Ie seem to find iescabilicy far che second ad lower overtanes at

100,000 K and for only che fundamental ac 1L3.OCII K. C~oler :empera-
C“ures have not baen Invescigdced :.’et because ?S is IOC cooler ~han
90,000 K. ?Urther scudias of the radial pulsation ior PC 9hOlJld await

a better calculation oi the incernai Lunino9i::r struct”wa. 1: may in-

deed happen SSat as the eiiectiva cemperatore conciwes co gec hoc:er
&s in Fi3ure 1 aad che periuds get 3iortarj :he q. gacs SIJ deep chat
radiative damping stabilizes all modes.

We acknowledge useful cliscusaiona with John McGraw, ‘ialcer iluebner,
and Hugh Van Horn. S. G. Scarrfield 1S grateful to P. A Carruchers
and A. S. Cox for ch: hogpitaiit>” of che Los .41amoe Scientific Labora-
tory and a generaus a.llocmenc of compucar ci~e.
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