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Fig.1 Illustration of the structure of a thermal pulse-asymptotic giant branch star, showing the border of
the convective envelope, the H-burning shell, the He-burning shell, and the He intershell. The region A

between the H shell and the border of the convective envelope and the region B in the He intershell are

mixed into the convective envelope during TDU®!,
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Table 1 The neutron irradiation history of the (1 — r)Mj, fresh matter which entered

into the He intershell at pulse n in the Ulrich model
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Table 2 The neutron irradiation history of the (1 — r)My, fresh matter which entered

into the He intershell at pulse n in the *C-pocket convective burning model

Pulse number Mass ratio Neutron exposure
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Fig.2 The schematic drawing of furcation structure in the neutron irradiation history of the (1 — r) Mgy

fresh matter which entered into the He intershell at pulse n in the 2C-pocket radiative burning model
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Fig.3 The distributions of neutron exposures predicted from different AGB star models for the s-process

nucleosynthesis
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Calculating Formulas of Coefficient and Mean
Neutron Exposure in the Exponential Expression of
Neutron Exposure Distribution
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Shigiazhuang 050016)

AsstrAacT Present studies have shown that, in the main stages of the development and
evolution of asymptotic giant branch (AGB) star s-process models, the distributions of
neutron exposures in the nucleosynthesis regions can all be expressed by an exponential
function pagp(7) = C/719exp(—7/79) in the effective range of values. However, the
specific expressions of the proportional coefficient C' and the mean neutron exposure
7o in the formula for different models are not completely determined in the related
literatures. Through dissecting the basic solving method of the exponential distribution
of neutron exposures, and systematically combing the solution procedure of exposure
distribution for different stellar models, the general calculating formulas as well as their
auxiliary equations for calculating C' and 7y are reduced. Given the discrete distribution
of neutron exposures Py, i.e. the mass ratio of the materials which have exposed to
neutrons for k (k =0,1,2-- ) times when reaching the final distribution with respect to
the materials of the He intershell, C' = —P;/In R, and 79 = —A7/In R can be obtained.
Here, R expresses the probability that the materials can successively experience neutron
irradiation for two times in the He intershell. For the convective nucleosynthesis model
(including the Ulrich model and the 3C-pocket convective burning model), R is just
the overlap factor r, namely the mass ratio of the materials which can undergo two
successive thermal pulses in the He intershell. And for the 3C-pocket radiative burning

model, R = Z Py,. This set of formulas practically give the corresponding relationship

between C' or 7'0 and the model parameters. The results of this study effectively solve
the problem of analytically calculating the distribution of neutron exposures in the
low-mass AGB star s-process nucleosynthesis model of *C-pocket radiative burning.

Key words stars: AGB and post-AGB, stars: neutron, methods: analytical



