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Fig.1 [Illustrative diagram of carbon enhancement in the HeWD+HG merging model
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Table 1 Fundamental parameters of models and calculated [C/Fe]

z HeWD mass/Mg  Core mass/Mg  Final mass/Mg  [C/Fe]

0.50 0.71
1074 0.30 0.10

0.55 0.56

0.50 2.20
1075 0.30 0.10

0.55 2.03
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Table 2 Fundamental parameters of samples

Star Ter/K  lg(g/(cm-s72)) [Fe/H] [C/Fe] Period /d
J1707+58* 6250 2.80 —2.92  2.79 (0.41) 0.6780
TY Gru® 6250 2.30 —2.09 0.89 (0.15) 0.5700
IV Leo® 6609 2.82 —1.48  1.09 (0.20) 0.6358
LO Leo® 6394 2.85 —1.82  0.73 (0.25) 0.6069
LP Leo® 5882 2.61 ~1.64  0.66 (0.20)  0.6492
v370 Vir® 6275 2.50 —2.11  1.36 (0.20) 0.6992
v408 Vir® 6216 2.81 —1.88  0.62 (0.3) 0.5858
77 Vir°© 6538 2.54 —2.36  1.71 (0.25) 0.6841
WY Vir® 6354 2.81 —2.65 1.35 (0.30) 0.6093

# Data are from Ref. [6]
> Data are from Refs. [5, §]
¢ Data are from Ref. [7]
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DUER A R I B R HFAERS,
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Fig.2 Distribution of samples on [C/Fe]-[Fe/H] diagram. The dashed line shows the value of
[C/Fe] = 0.7.
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Fig.3 Evolution tracks of the four models in the lg T.¢-1g g plane. The gray dashed lines are evolution
tracks of the models (10™* and 107° represent the metallicity of the models, 0.50 M and 0.55 M
represent the final mass of the mergers). The solid lines indicate the pulsation areas, and the solid points

represent CEMP-RR Lyrae stars.
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Fig.4 Comparison of [C/Fe] abundances of CEMP-RR Lyrae stars with theoretical models (black
horizontal dashed lines). The solid points are measured values of CEMP-RR Lyrae stars.
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Formation of Carbon-Enhanced Metal-Poor RR
Lyrae Stars

XIA Ye ZHANG Xian-fei BI Shao-lan MA Xu-dong

(Department of Astronomy, Beijing Normal University, Beijing 100875)

Asstract Carbon-enhanced metal-poor stars (CEMPs) are considered to be related
to the first generation of stars, and responsible for the chemical evolution of the early
galaxy. More than half of them are in binaries, and could be explained by binary evo-
lution, but the formation channel of them is still not fully understood. Of the hundreds
of carbon-enhanced metal-poor stars, there are nine carbon-enhanced metal-poor RR
Lyrae stars (CEMP-RR Lyrae) have been identified, and at least seven of them are
very likely not binaries. The usual binary star evolution channel is difficult to produce
such single star, particularly with enrich of carbon. One way in which such a single star
might be formed is after the merger of a helium white dwarf with a Hertzsprung star.
We use a stellar evolution code to calculate models of the remnants of the mergers, and
find that the models can reproduce the observed distribution of such carbon-enhanced
metal-poor single RR Lyrae stars in terms of their surface temperatures, gravities, and
carbon abundances.

Key words stars: abundances, stars: variables: RR Lyrae, methods: data analysis
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