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k r8pe8ted hem. SectIon Ii: gives our theoretical mdel data md derived

m8sses. .:onc!usims are ~iven in %c%ion 1’1.
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Fig. 3. Density versus fractional radius in three models for AC

tidromedae. The two homogeneous models have parallel

density structures and similar periods for the first

three radial modes. In the inhomogeneous c3se, the

fundamental mode feels the shallower density gradient

more rhan the higher modes and has a larger period than

for the two homogeneous- cases.



Figure 3 show5 tne density as a function of fractional radius i~r a

three solar mass model of AC And. lifis is near the derived mass as can be

seen in Figure 2. Three cases are shown; two hocmgeneous models and the

adopted inhomogeneous case. In the outer region of the star where

TS 250,000 K, the density in the case for Y = 0.26 is about a factor of

two less than in the helium enriched inhomogeneous

the base of the envelope the densities bec~me more

magnitude of the density gradient is less steep in

model , As one a~proac5es

nearly- equal, i.e. th?

the inhomogeneous case.

Since the total mass and radius of the models is the same, this leads ta 4

less centraiij: condensed mdel arid hence :a a 10RSST fz~dme!rxl ~eriod.

BY allowing the envelope to be helium enriched into a depth o: 2S0,000 K

the periods of the first and second overtones are little af;ccted since their

●igenfm.ctions are large only in regions exterior to this and see roughly

a homogeneous model. Table 1 confims this for these cases. The lengthening

of the fundamental period is abo’lt four percent khereas :he first overtone

and second overzone periods are increased by slightly more than ~ne te~th

of one percent.

TABLE 1

Ac And Yodels at 3 !1 ,217 L~, Te = 6!300 K
@

Model Y Ilo
‘1

II, Hi/no zJ!l :+
. 0.

.48 0.6834 0.S336 0.12s7 0.781 0.62” 0.804

Inhomo- 0.7106 0.s277 om4~3~ 0.743 0.596 0.s02
geneous

.28 0,6841 0.s270 0.1226 00 .-,, 0.618 0. S02



It is ~f scJmc interest to briefly discuss the mdels that were necessary

when we were attempting to explain the reported third perloci of TU Cas. The

ratio 7i7/~1 would be 0.8249 whereas for most models this ratio is about 0.90,
.

as for .\C Arid. The only model we weru able zo find which would give the

Faulkner(19--b, ~a)~l had ncrmal helium (in our case actually Y = 0.35) from-

the surface to 30,GOOK, Y = 0.70 between 30,000K ond 150,COOK, and :hen

Y= 0.28 to the nuclear buning region. Using this rodel a mass of about 4}?
e

was deri’:ed. nlis :>~e af structure is not ~eeded to e~iain any of Yhe

other Cepheids and led us to doubt zhe real it:: of the second overtone. :7

the zbscnce Df the tbj~d ~eri~d :~e~e is no dlff~-ul:y in e~lain~qg T~ ~as

as just another c!auble-mode Cepheid xith the high ~ravit)’ of Schmidt (!97-lj,

explained by :he large surface

Iv.

Unconventional! composition

helium abundance.

CONCLUSI”..S

structures I]e pr~poscd tJ explain Z!IJ3 periods

of the triple s?ode Cepheid AC .Ind. .+ strong Cepheid xi:]d appears to enri~h

heli~ in the convection :ones down to about bO,!100 K or T0,000K. Then some

downward partial mixing occurs to the bottom of a layer ~ith abou: l-q ❑

5 x 10-4 of tht stellar mass.

Petersen [19~9b) has suggested that AC .\nd may be a c-t;rpe RR Lyrae

variable pulsating only in the first, second, and third overtones. Fitch and

Szeidl indicate, however, a Population I compositiail. We have two major ob-

jections to the Petersen models. First, we find that if nonadiabatic periods

are calculated instead of his adiabatic ones, the perio:i ratios are too smal’

by as much as J percent for T./Hl and somewhat iess for 113/Tll slid fi3/H~,

This leads to an unacceptable solution for the masses given by Petersen.



Second, we find that the second and third overtones for either a Population I

or 11 ❑ixture are stable at all surface effective temperatures for these low

masses. The rapid kinetic ●nergy decay rates, like 2S percent per period,

give the few percent difference between t}te adiabatic and nonadiaba:ic

periods. At 0.6 and 1.0 $Ie the first overtone is sometimes pulsationally

instable, but not at the Te value of 7100 K suggested by Jakare (197S). For

our inhomogenecms models with more surface helium, the fundamental and first

two overtones are all Raturally unstable for T
e

hetwe~n 6400 and ’000 i.

We note that .’.C And is not unlike the anomalous Cepheids r~?:ently dis-

cussed by Zinn and Searle (1976) and Deupree and Hodson (197:). $~sses of

between one and two solar masses are suggested, hcwe’~er, and rhc ;opulation

is more likely ty~e II.

It is worthwhile noting that the double-mode Cepheids, such as 1! Tr A,

can still be explained with our proposed enrichment belo~ the ;lomogel?~us

convection LO-z>. A case where Y is 0.50 from the surface to 150,000 ~

(l-q = 2 x 10-4), 0.39 from there to 200,000 K, dnd then 0.23 to the nu:lear

burning core gives the proper TI1/lTO = 0.7105 foi the double-mode Cephei.

U Tr A (Z.57d) at about 4 !l@. Thus we do not destroy the exp!aration foI

any of the double-mode Cepheids.

ll~e bump Cepheids, however, cannot have enrichment below the conkfeccion

zones or the ratio 112/TIo and its var~ation [also the Hertzsprung (1926) light

curve bump variation] with phase will be upset. Note that in this case the

-4
mass level of ~bout 10 of the stellar mass is right at che bottom of thn

iower He II convection :one.
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