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Age(yr) lgTh(K) pr(grem™2) er(erg-g™'-s7!) lg(ls/Lo) lg(L/Lo) lgTer(K) R(Ro)

99565752  8.242 1745.82 722769.8 3.869 3.864 3.498 284
99576520  8.243 1678.80 783429.6 3.885 3.879 3.487 303
99579884  8.245 1706.08 801678.1 3.890 3.881 3.485 307
99580579  8.244 1690.44 809095.9 3.891 3.882 3.484 308
99581697  8.245 1702.15 814704.3 3.892 3.883 3.482 311
99582498  8.245 1694.34 822242.6 3.893 3.863 3.466 329
99582606  8.245 1702.16 822242.6 3.893 3.841 3.450 345
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Fig.4 Stellar radius as a function of time for 5 Mg star
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Fig.5 Evolutionary tracks in HR diagram for stars with different masses
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Fig.6 Temperature versus density in the centers of stars with different masses
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Table 2 Some parameters corresponding to the peak (A) and bottom (B) of
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M;  T? lg(L*/Le) Po* MA MA Tex® 1g(LP/Le) PP MP ME
Mo)  (K) (d) (Mp) Moyr™")  (K) (d) (Mo) (Mgyr™')
3103485 3471 100 292 10-710 1032147 2935 321 292 107873
4 103484 3.700 131 390 107648  103.2382 3.251 417 390 10778
5 103482 3.883 171 4.82 107597  103.2563 3.475 495 4.82 107721
8 103476 4204 259 7.58 107%26 1032817 3876 675 7.58 107620
10 103476 4.372 345 838 107447 1033038 4.089 823 832 107530
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Fig.7 Evolutionary tracks in HR diagram for 5 Mg star
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Fig.8 Temperature versus density in the center of 5 M star
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Fig.9 Variations of mass (left) and mass-loss rate (right) with time for 5 Mg star
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Fig.10 The pulsation period (left) and mass-loss rate (right) as functions of time for 5 Mg star
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The Demarcation Point from E-AGB to TP-AGB in
HR Diagram for Intermediate-mass Stars

HONG Ya-fang  JIANG Su-yun
(C’ollege of Mathematics Physics and Information Technology, Zhejiang Normal University,

Jinhua 321004)

ABSTRACT Stars with the initial masses in the range of 3 < M /Mg < 10 have evolved from
the main-sequence phase to the end of the asymptotic giant branch (AGB). The evolutionary
tracks in the Hertzsprung-Russel diagram (HR diagram) are investigated. The temporal
variations of the energy productive rate, density and temperature at the maximum of helium
burning in the helium-shell, stellar radius, and the ratio of the luminosity at the upper border
of helium-shell to that of the stellar surface are analyzed. The demarcation point from E-
AGB to TP-AGB in HR diagram for the intermediate-mass stars are proposed. They are in
excellent agreement with the millimetric observations of 119 carbonrich giants. In order to
form continuous superwind, a mass-loss function, which is unaffected by the luminosity of
stellar surface after the demarcation point, is possibly necessary.

Based on the above ideas, turbulent pressure has been taken into account for the mass-
loss, structure and evolution of stars with masses of 5 M. The effect of turbulent pressure
cannot be overlooked in the TP-AGB phase, particularly for stellar mass-loss. Also, the pos-
sible physical factors influencing on the superwind during the TP-AGB phase are discussed.

Key words stars: evolution, stars: AGB, stars: Hertzsprung-Russell diagram, stars:
mass-loss, turbulence



