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Figure 2.5: Time taken to reach the base of the giant branch as a function of stellar mass as
given by eq. (2.4), shown against the detailed model points, for Z = 0.0001 and 0.03 which give
the worst fit of all the metallicities. The maxunum error over the entire metallicity range is
4.8% and the RMS error is 1.9%. The points for all Z are not shown as this would clutter the

presentation.

Note that u is ineffective for M < My, i.e. stars without a hook feature, and in this
case the functions ensure that =z > u.

Thus the time at the end of the MS, tMg, and the time taken to reach the start of
the GB (or end of the HG), tpgp, are defined such that

t : 0.0 — tys MS evolution

t -t tMs = tes HG evolution.

The starting values for L and R are the ZAMS points fitted by Tout et al. (1996).
The next step is to fit the values at the end of the MS, Ltms and Rryps, as well as at
the end of the HG. The luminosity at the end of the MS is approximated by

an M3+ a,, M* + a,, M%1s+138
Q14 + a15M5 + M

Lrms = (2.8)
with ayg >~ 7.2. This fit is fairly straightforward but the behaviour of Ryyg is not so
smooth and requires a more complicated function in order to fit it continuously. The

resulting fit is

Gy + MG22
e M3 4 ay M%26 4 g, M G26+15

| Brus = PV M > M,, (2.9a)

Rrums M < ay, (2.9)
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