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Fig.1 Comparison between the high-resolution spectra of the first Li-rich giant HD 112127 and the Li-normal giant p Leo. In

each panel, spectrum of HD 112127 is shown at the bottom, and spectrum of pLeo on the top (the relative flux of uLeo was
shifted by 0.25 for a clear comparison with HD 112127). Strong absorptions at 6707.8 A (left panel) and 6103.6 A (right panel)

can be seen from the spectrum of HD 112127. The figure is plotted according to the original one from Wallerstein et al.[!.
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Fig.2 The total amount of known Li-rich giants by different years. The vertical axis is in logarithmic scale. The pentagrams

indicate the total amount of known Li-rich giants till a certain year.
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Fig.3 Distribution and Li abundance of Li-rich giants as functions of atmospheric parameters in LAMOST data. Panels (a) to

2.5

3.0 -0.5 0.0 0.5

(c) show the distribution of Li-rich giants as functions of effective temperatures, surface gravities, and metallicities (defined as

[Fe/H] = 1g(nres /nux) — 18(nree /nue ), where npe, /nu,. represents the number density ratio of iron and hydrogen in the star,

while npeo /nue represents the same ratio in the Sun), respectively. Panels (d) to (f) show the Li abundances as functions of

these three parameters in the same order. Data are from Gao et al.[6%],
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Fig.4 Comparison of the abundances for some important elements between 6 Li-rich giants and one Li-normal giants. The
[X/H] in the vertical axis represents the abundance of a certain element X, whose definition is similar to [Fe/H]. The
corresponding elements available for X are shown by atomic numbers in the horizontal axis, and also indicated in the figure. The
Li-rich giants from Refs. [41, 69, 72] are indicated with red, and the Li-normal giant (Gaia-ESO ID: 17562024-4134502) is

marked with black as comparison.
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A Review to the Studies of Lithium-Rich Giants
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AgstracT Lithium (Li) is one of the most important light elements that was primordially synthesized in
the Big Bang Nucleosynthesis (BBN). It is also an element that confused astrophysicists for decades, as its
observed abundance often contradicts with the theoretical prediction in many different types of celestial
objects. Li-rich giant stars are such objects. Their atmospheres contain anomaly high Li abundance than
that expected by standard stellar evolution model. Although the first Li-rich giant star was discovered
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almost 40 years ago, their origin is still being debated. With the launch of massive spectroscopic survey
program such as the Large Sky Area Multi-Object Fiber Spectroscopy Telescope (LAMOST) survey, the
extending of available asteroseismology data from space satellites such as Kepler, and the developments of
data-driven techniques, breakthroughs have been archived in the field of Li-rich studies. In this paper, we
review the progress that was made during the past four decades, and present our up-to-date understanding
to Li-rich giant stars.

Key words stars: abundance, stars: chemically peculiar, stars: evolution, stars: low-mass, survey, Lithium
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