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Table 1 The fitted nucleosynthesis parameters from the published literature and the

calculated results according to Eq. (4)

[35] [39]

results results results!??] results from this paper

star [Fe/H]

7 To(cN) r° A7¢ 1§ case ATT ' opulse M Tgca Toeal/TO

HD 749 —0.06 0.8 0.41 0.18 0.32 0.37 ST x 1.3 0.29 0.63 ini 3 My 0.26 0.71
HR 107 —0.36 0.1 (sing) 0.43 0.10 0.42 0.29 ST x 1.3 0.46 040 fin 3 My 0.35 1.20
HD 5424 —0.55 1.1 (sing) 1.05 0.09 0.52 0.43 ST 0.49 0.57 ini 3 Mg 042 0.98
HD 8270 —0.42 0.2 0.27 0.26 0.16 0.23 ST/2 0.20 0.75 ini 1.5 Mg 0.21 0.94
HD 12392 —-0.12 0.8 0.40 0.1 0.52 043 ST x2 049 062 ini 3 My 044 1.03
HD 13551 —0.44 0.2 0.22 0.25 0.16 0.23 ST/2 0.20 0.75 ini 1.5 M 0.22 0.94
HD 22589 —0.27 0.2 0.19 0.1 042 035 ST/2 0.15 0.70 ini 2 My 0.15 0.43
HD 27271 —0.09 0.05 (10'?) 0.27 0.25 0.16 0.23 ST x3 0.30 0.63 ini 3 My 0.27 1.19
HD 48565 —0.62 0.4 0.66 0.27 0.33 0.48 ST 0.54 0.54 fin 1.5 M 0.45 0.94

HD 76225 —0.31 0.2 0.25 0.12 0.24 0.21 ST-ST/1.5 0.22 0.75 ini 1.5 My 0.24 1.13
HD 87080 —0.44 0.6 0.71 0.33 0.3 0.52 ST 0.41 0.75 ini 1.5 My 0.44 0.85
HD 89948 —0.30 0.2 0.24 0.10 0.26 0.21 ST/1.5 0.22 0.75 ini 1.5 M 0.24 1.13

HD 92545 —0.12 0.3 (10'%) 0.29 0.1 044 0.27 STx2 0.49 042 fin 3 Mg 0.37 1.39
HD 106191 —0.29 0.05 (10'?) 0.38 0.1 0.38 0.27 ST/1.5 0.21 0.75 ini 1.5 Mg 0.23 0.84
HD 107574 —0.55 0.9 (sing) 0.30 0.02 048 0.23 ST  0.49 047 fin 3 Mg 0.39 1.68
HD 116869 —0.32 1.1 (sing) 0.55 0.32 0.3 0.50 ST x2 0.67 0.55 fin 1.5 My 0.56 1.13
HD 123396 —1.19 1.1 (sing) 0.54 0.16 0.56 0.60 ST/4.5 0.30 0.71 ini 1.5 Mg 0.30 0.50
HD 123585 —0.48 0.4 0.46 0.28 0.26 0.39 ST 043 0.74 ini 1.5 My 0.46 1.17
HD 147609 —0.45 0.2 0.29 0.13 0.28 0.27 ST/2 0.21 0.70 ini 2 Mgy 0.21 0.77
HD 150862 —0.10 0.9 (sing) 0.27 0.1 0.41 0.23 ST x 1.3 0.31 0.56 fin 1.5 M 0.26 1.14
HD 188985 —0.30  0.40 0.40 0.17 0.30 0.33 ST  0.32 0.75 ini 1.5 My 0.35 1.05
HD 210709 —0.04 1.1 (sing) 0.31 0.19 0.32 0.37 ST x2 0.43 0.56 fin 1.5 Mg 0.36 0.99
HD 210910 —0.37 0.3 (10*2) 0.44 0.17 0.26 0.29 ST/1.5 0.24 0.75 ini 1.5 Mg 0.26 0.89
HD 222349 —0.63 0.4 0.38 0.25 0.31 043 ST  0.55 0.54 fin 1.5 Mg 0.46 1.07
BD+185215 —0.53 0.05 (10*) 0.27 0.1 0.3 0.19 ST/2 0.23 0.54 fin 1.5 Mg 0.20 1.01
HD 223938 —0.35 0.5 0.384 0.25 0.3 043 ST  0.35 0.75 ini 1.5 M 0.38 0.88

3.2 rEMHE
FEAGBABA T, EEREFribg— NS5 Ibent I A5G H T —ANESHF
0 KRR AT
r=0.43 — 0.795(Mc — 0.96) + 0.346(Mc — 0.96) . (6)
HAE IV N0.6 < Mo/ Mg < 1.36. Zijlstral* 45 T35 48 PR N AGBAL 12 X 5t
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Fig.1  Overlap factor r versus [Fe/H]
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Applicaton of the Calculating Formula for Mean
Neutron Exposure on Barium stars

ZHANG Feng-hua'?  ZHANG Lu®*  CUI Wen-yuan? ZHANG Bo?

(1 Department of Physics and Information Engineering, Cangzhou Normal College, Cangzhou 061001)
(2 College of Physics Science and Information Engineering, Hebei Normal University,
Shigiazhuang 050024)

(8 College of Mathematics and Information Science, Hebei Normal University, Shijiazhuang 050024)

AsstracT Latest studies have shown that, in the s-process nucleosynthesis model for
the low-mass asymptotic giant branch (AGB) star with!®*C pocket radiative burning
during the interpulse period, the distribution of neutron exposures in the nucleosynthe-
sis region can be regarded as an exponential function, and the relation between the mean
neutron exposure 7y and the model parameters is 7o = —A7/In[q/(1 — r + )], in which
AT is the exposure value of each neutron irradiation, r is the overlap factor, and ¢ is the
mass ratio of the C shell to the He intershell. In this paper the formula is applied to
26 samples of barium stars to test its reliability, and furthermore the neutron exposure
nature in the AGB companion stars of 26 barium stars are analyzed. The results show
that, the formula is reliable; in the AGB companion stars of 26 barium stars, at least
8 stars definitely have and 12 stars are highly likely to have exponential distribution of
neutron exposures, while 4 stars tend to experience single neutron exposure; most of the
AGB companion stars may have experienced fewer times of neutron irradiations before
the element abundance distribution of the s-process comes to asymptotic condition.

Key words stars: AGB and post-AGB, stars: neutron, barium star: abundance
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