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TR R EE . Z5EH B EREE, TATIERE IR 4R 43 il Bk SCHR[37)F1 [38]
M ZH A AGB A s-1d BRI I (208502 AE A A&, R 1SS 181 R, K121
S35 oy A4 T A 1E B I RN 6 R 4 IRUCSCR[37), X S R A A LN 4Rl T
EI I, BISr (BRY, H1hs- i %), Ba (3524hs-18). Eu (-1 Bk ) LA K Pb
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1 REXHKNUESHRREGOIHHTEER
Table 1 The fitted nucleosynthesis parameters from the published literature and the

calculated results according to the Eq.(4)

AT® R o ATY R 5 e

star class [Fre/H] /mbarn~* " /mbarn~' /mbarn~?! " 1 /mbarn~* 70/ 75

HE 0338-3945 r/s —2.42 0.76 0.4 0.85 0.76 0.44 0.39 0.85 1.00
CS 31062-012 r/s —2.55 0.71 0.3 0.62 0.7 0.34 0.32 0.63 1.02
CS 31062-050 r/s —2.42 0.71 0.45 0.89 0.7 0.46 0.44 0.87 0.98
CS 29526-110 r/s (Pb) —2.38 0.64 0.79 2.72 0.64 0.8 0.77 2.77 1.02
CS 22898-027 r/s —2.25 0.77 0.42 0.89 0.76 0.52 0.35 0.88 0.99
CS 29497-034 r/s —2.9 0.53 0.61 1.07 0.54 0.62 0.58 1.07 1.00
CS 22948-027 r/s —2.47 0.61 0.37 0.61 0.62 0.44 0.33 0.62 1.02
HE 2148-1247 r/s —2.3 0.88 0.1 0.38 0.88 0.1 0.05 0.30 0.79
LP 625-44 r/s —2.72 0.69 0.16 0.38 0.68 0.12 0.09 0.29 0.76
LP 706-7 r/s —2.74 0.82 0.1 0.36 0.82 0.1 0.05 0.28 0.78
CS 29497-030 r/s (Pb) —2.57 0.61 0.81 2.90 0.6 0.8 0.78 2.63 0.91
CS 22183-015 r/s (Pb) —3.12 0.66 0.76 2.40 0.9 0.58 0.5 1.48 0.62
HE 0058-0244 r/s —2.75 0.72 0.67 1.80 0.76 0.68 0.64 1.87 1.04
HE 1305-0007 r/s —2 0.71 0.01 0.15 0.7 0.1 0.05 0.24 1.60
HE 0143-0441 r/s (Pb) —2.31 0.68 0.63 1.47 0.68 0.56 0.52 1.11 0.76
HD 196944 s (Pb) —2.25 0.45 0.44 0.55 0.44 0.5 0.32 0.47 0.85
CS 30301-015 s —2.64 0.34 0.54 0.50 0.54 0.36 0.26 0.43 0.86
HE 2158-0348 s —2.7 0.52 0.58 0.95 0.52 0.66 0.51 1.02 1.07
CS 30322-023 s —3.41 0.55 0.65 1.28 0.56 0.78 0.41 1.30 1.02
HE 0024-2523 s (Pb) —2.71 0.7 0.86 4.64 0.54 0.88 0.87 4.18 0.90
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625-44F1LP 706-7ALM 1) 70 3 F= BE I O AR I, BRAEA AT S & 45 r = 0.1
TEOL, B THY, JLT BT oG35 A0 55— b 7 JEUR B AR 7 ok, B = e K
I3 R I T R sk, BRI E S R RN EWRE M TR A D R S5t
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Fig.1 The comparison of 75 with 75
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(FIRTC R P 5 e 1050 ESr, Y2 FE (T 452, 31 cE WiBa. Phak
FOESYEH 1Elmﬁ:%$f“th[Pb/Ba]ErJfE%Wﬁmo05 W Naf W 7= 248 F K i e AR
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XT?*%EEE’L%EEEE, JLAGBE AL A BT fig 556 R T — AN 01 75 W S A2 1) S A
RN, DL XS R AT g P Bt Hrg A —2.
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Application of the Calculating Formula for the Mean
Neutron Exposure in CEPM-s and CEPM-r/s Stars

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

(1 Department of Physics and Information Engineering, Cangzhou Normal University,
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 Recent studies have shown that, for the current s-process nucleosynthesis
model for the low-mass asymptotic giant branch (AGB) stars with **C pocket radiative
burning during the interpulse period, the neutron exposure distribution in the nucle-
osynthesis region can be regarded as an exponential function, and the relation between
the mean neutron exposure 79 and the model parameters is 7o = —A7/In[g/(1 —r+q)],
in which A7 is the exposure value of each neutron irradiation, r is the overlap factor,
and ¢ is the mass ratio of the '3C shell to the He intershell. Using the published data
resulted from fitting the observed abundances of neutron-capture elements in 20 CEMP
(Carbon-Enhanced Metal-Poor)-s and CEMP-s/r stars with the parametric AGB stellar
s-process model, the reliability of the derived formula is tested, and further more the
application of the formula in the s-process nucleosynthesis study is explored preliminar-
ily. Our results show that, under the radiative s-process nucleosynthesis mechanism,
the formula is suitable for CEMP stars experiencing recurrent neutron exposures. Com-
bined with the parametric AGB nucleosynthesis model, the formula could be regarded
as an effective tool to screen the CEMP stars with a single neutron exposure or a spe-
cial type. Considering the uncertainty of the 3C pocket, the role of this formula in
understanding the physical conditions necessary to reproduce the observed s-process
abundances in CEMP stars needs further study.

Key words stars: AGB and post-AGB, nuclear reactions, nucleosynthesis, abundances,
methods: analytical
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