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Shell He burning (the E-AGB)
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1) The efficiency of the He burning shell increases with the mass of the CO core because it is NOT self-regulated.
2) The growth of the CO core mass implies the increase of the temperature inside the core

3) The power of the He burning shell forces the H rich mantle to expand and cool down: the border of the
convective envelope penetrates inward (in mass)

4) Neutrino energy losses push the maximum teperature far from the center
5) Mass Loss becomes stronger and stronger (107 — 10 Mg/yr)

E-AGB lifetime ranges between 30 Myr (2 M) and 0.6 Myr (9 M)
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Shell He burning (the E-AGB)
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Stars that ignite Ne in electron degenerate conditions lift the degeneracy and evolve as massive stars
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Q. JI R. astr. Soc. (1970) I, 12-22

Stellar Evolution in
Globular Clusters

Martin Schwarzschild

(George Darwin Lecture delivered in Burlington House on 1969 October 10)

Finally, I come to my last major problem, namely the impasse in
which we find ourselves in our attempt to follow the evolution of a
globular-cluster star all the way through the second red-giant phase and
beyond. Our present situation is simply that we are stuck just a little
beyond point E in our figure. You may counter me with the question:
What can be the problem; since clearly the numerical techniques are in
hand to cover the second red-giant phase by computing through flash
cycle after flash cycle in detail, why don’t you compute if you cannot
think? The answer to this question can be derived with a short bit of
arithmetic. If we estimate the second red-giant phase to last for, say,
several times 107 years, and if we accept that a typical flash cycle takes
several times 10° years, then one has to conclude that a star may undergo
of the order of 100 flash cycles to get through its second red-giant phase.
Next, one has to compute several hundred fairly complex models if one
wants to follow through one flash cycle with reasonable reliability.
Finally, I think we all agree that the whole computation should be done
for several stars to cover the relevant ranges in mass and composition.

Thus the whole computing job we are contemplating turns out to be of
such a magnitude that, in spite of the speed and capacity of modern
computers, I know of no institution which could and would assign the
necessary computer time to such an undertaking. No, I feel we are once
again forced to try to think.
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FiG. 3.—Comparison of the observed [Rb/Sr, Y, Zr] ratios vs. [M/H] with different theoretical predictions for a 1.5 M ; TP-AGB star when the envelope
reaches C/O 2 1. Note that again the data points for I'Y Hya, VX Gem, and V CrB are plotted with smaller symbols.
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