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Abstract

Bright variable supergiants S65-08 and S65-48 in the LMC and HV1956 in the SMC are studied by
using linear nonadiabatic radial pulsation models. Comparing observed properties with results ob-
tained by linear models, it appears that (1) the mass adequate to S65-08 is 25 ~ 30Ma | (2) all calcu-
lated models of S65-48 are pulsationally stable, (3) the mass adequate to HV1956 is 8 ~ 90
Furthermore, the evolutionary status and the characteristics as a classical Cepheid are examined for
S65-08 and HV1956. It is found that the first crossing object of the evolutionary sequence with mass
loss effect fit to the S65-08 model. On the other hand, it is found that the overluminosity of the
HV1956 model as a classical Cepheid with 8 ~ 9Me makes not to match to evolutionary calcula-
tions nor to relations of Classical Cepheids. In conclusion, model calculations shown here indicate that
(1) although the effective temperature of S65-08 is too high for a classical Cepheid, this star is still a
possible member of classical Cepheids, (2) S65-48 seems not a classical Cepheid, but a yellow
semiregular variable, and (3) HV1956 is probably not a classical Cepheid.
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Figure 1. Positions of the Leavitt variables on the color-magnitude diagram. Magnitudes and colors are adopted from Laney and

Stobie(1986).

(a) The diagram for the Large Magellanic Cloud. Two
circles are the positions of Leavitt variables, S65-08 and
S65-48. Crosses denote those of classical Cepheids.

(b)The diagram for the Small Magellnic Cloud. The circle is
the position of the Leavitt variable, HV1956. Crosses are
positions of classical Cepheids.
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Table 1: Parameters of Leavitt variable models.

Model Luminosity Effective Temperature
(Le) (K)

S65-08 3.0 x 10° 5070

S65-48 4.2 x 10° 6210

HV1956 6.9 x 10* 4540
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Table 2: Chemical composition of Leavitt variable models.
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Model X Y Z
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Table 3: Results of the linear nonadiabatic calculations.

Model S65-08 models S65-48 models HV 1956 models
Mass  Period Growth rate  Period Growth rate  Period Growth rate
(M) (days) (days ) (days )
100 104.9 1.8 x 107* 739 —6i6/51052 _ —
50 143.2 8.9 x 1072 91.0 —2.3 x 107! — —
35 192.0 3.0 x 107! 122.9 —-3.9 x 107! —
30 221.0 4.5 x 107! 142.1 —4.1 x 107! 79.8 1.1 x 1071
25 260.6 6.9 x 107! 169.2 —4.0 x 107! 88.7 2.4 x 107!
20 *312.5 99x 107! *209.7 —6.1 x 107! 106.2 4.1 x 107!
15 — *307.1 —-1.8x10"! *1358 7.5x 107!
10 e _ — *188.6 1.5
9 _ — _ — £202185% 1.7
8 _ — _— — *218.0 2.0

* . Zalewski’s parameter is appled ( see text ).
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