ASTR367

Stellar Evolution
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FIGURE 2 The interior structure of the present-day Sun (a 1 Mg, star), 4.57 Gyr after reaching
the ZAMS. The model is located between points 1 and 2 in Fig. 1. The maximum ordinate values
of the parameters are 7 = 1.0 Ry, L = 1.0 L, T = 15.69 x 10° K, p = 1.527 x 10° kg m ™, P =
2.342 x 10" Nm™2, X = 0.73925, Y = 0.64046, X5 =3.19 x 1073, X;, =3.21 x 1073, X4 =
5.45 x 1073, and X6 = 9.08 x 1073. (Data from Bahcall, Pinsonneault, and Basu, Ap. J., 555, 990,
2001.)
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FIGURE 3 The interior structure of a 1 Mg, star near point 3 in Fig. 1, as described by the
pioneering calculations of Icko Iben. Although specific values of quantities in modern models differ
somewhat from those given here, state-of-the-art models do not significantly differ qualitatively
from these calculations. The maximum ordinate values of the parameters for the Iben model are
R =1.2681 Ry, P =1.3146 x 107 Nm™2, T = 19.097 x 10° K, L =2.1283 Ly, Xy = 0.708,
X3 =5.15x1073, X, = 3.61 x 1073, and X4 = 1.15 x 1072, The radius of the star is 1.3526 R.
(Figure adapted from Iben, Ap. J., 47, 624, 1967.)
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Helium Burning

helium fusing into
carbon in core

hydrogen-burning
shell

Helium burning stars neither shrink nor grow
because core thermostat is temporarily fixed.

Gravity balances pressure ... for now
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Planetary Nebula IC 418

FIeiase

PRCO00-28 « NASA and The Hubble Heritage Team (STScl/AURA) « HST/WFPC2
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TABLE 1 The elapsed times since reaching the zero-age main sequence to the
1, measured in millions of years (Myr). (Data from Schaller
et al., Astron. Astrophys. Suppl., 96,269, 1992.)

indicated points in Fig.

Initial Mass 1 2 3 4 5
Mop) 6 7 8 9 10
25 0 6.33044 6.40774 6.41337 6.43767
6.51783 7.04971 7.0591
15 0 11.4099 11.5842 11.5986 11.6118
11.6135 11.6991 12.7554
12 0 15.7149 16.0176 16.0337 16.0555
16.1150 16.4230 16.7120 17.5847 17.6749
9 0 259376 26.3886 26.4198 26.4580
26.5019 27.6446 28.1330 28.9618 29.2294
7 0 42.4607 43.1880 43.2291 43.3388
434304 453175 46.1810 47.9727 48.3916
5 0 92.9357 94.4591 94.5735 94.9218
95.2108 99.3835 100.888 107.208 108.454
4 0 162.043 164.734 164916 165.701
166.362  172.38  185.435 192.198 194.284
3 0 346.240 352.503 352.792 355.018
357.310 366.880 420.502 440.536
2.5 0 574.337 584.916 586.165 589.786
595476 607.356 710.235 757.056
2 0 1094.08 111594 1117.74 1129.12
1148.10 1160.96 1379.94 1411.25
1.5 0 2632.52 2690.39 2699.52 2756.73
2910.76
1.25 0 4703.20 4910.11 4933.83 5114.83
5588.92
1 0 7048.40 9844.57 11386.0 11635.8
12269.8
0.8 0 18828.9 25027.9
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