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Table 1 The component abundances of each

element
Element Z Niyxm Nirw Nism DNisw
Sr 38 66.60 129.66 88.82  73.33
Y 39 7.57 21.15 27.80  11.26
Ba 38  32.10 0.85 125.81  0.00
La 38 3.64 0.05 12.21 0.00
Ce 38 7.59 1.36 40.07 0.00
Pr 38 198 1.12 3.55 0.00
Nd 38 10.94 0.60 20.67 0.00
Eu 38 286 0.00 0.32 0.00
Dy 38 1212 0.00 3.41 0.00
Er 38 834 0.00 2.86 0.00
Hf 38 3.11 0.00 5.43 0.00
Pb 38 23.77 0.00  385.28  0.00
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Fig.1 The best fit of the abundance patterns of the neutron-capture elements for HE 1005-1439. In the upper panel, the filled

circles with error bars represent the observed data of the sample from Ref.[21], while the solid line represents the calculation

results. In the lower panel, the squares refer to the relative offsets: Alge = lg N; obs — 1g N; a1, and the dashed lines are the

averages of the observed uncertainties.
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Fig.2 Comparison of the component abundance ratios of the neutron-capture elements for the sample stars. The filled circles

with the error bars represent the data of the sample, and the filled squares with the error bars represent the calculations. The

calculated uncertainties are adopted with the average uncertainty of the observed abundances. The s-process component

abundances are represented as the filled triangles, and the filled down triangles represent the r-process component abundances.
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The Astrophysical Origins of Neutron-captue Elements in CEMP
Star HE 1005-1439

HAN Wan-qgiang!  YANG Guo-chao? NIU Ping! ZHANG Bo?

(1 Science College, Shijiazhuang University, Shijiazhuang 050085)
(2 School of Physics and Astronomy, China West Normal University, Nanchong 637002)
(8 College of Physics, Hebei Normal University, Shijiazhuang 050024)

Asstract HE1005-1439 is a Carbon Enhanced Metal-Poor (CEMP) star with [Fe/H] ~ —3.0, which is
significantly enhanced in elements produced by slow neutron-capture process (s-process; e.g., [Ba/Fe] =
1.16+0.31, [Pb/Fe] = 1.98+£0.19) and mildly enhanced in elements produced by rapid neutron-capture
process (r-process; e.g., [Eu/Fe] = 0.46+0.22). The neutron-capture element patterns of the star can not
be fitted by the s-process model or intermediate process (i-process) model. Studying the astrophysi-
cal origins of chemical elements in the star based on the method of abundance decomposition can help
understanding the formation and evolution of the CEMP stars. Fitting the abundance patterns of the
neutron-capture elements in this star with the combination of s- and r-process patterns, we found that the
neutron-capture elements of the star are mainly produced by the s-process of the companion AGB stars
with low mass and low metallicity, and the r-process nucleosynthesis also contributes a little to this star.

Key words stars: abundances, stars: formation, stars: chemically peculiar
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