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Abstract. We present a new method to investigate the IMF in the early universe from obser-
vations of extremely metal-poor (EMP) stars. EMP stars are the low-mass survivors of stars
which are formed in the early universe. We can give constraints on the IMF from statistics of
the elemental abundances of the EMP stars in the Galactic halo.
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1. Constraints on the IMF in the early universe
It is known that a large fraction (10 − 25%) of metal-poor stars show carbon en-

hancement and many of them show enhancement of s-process elements. The abundance
anomaly of these stars is thought to be due to the binary mass transfer from intermediate-
mass stars. Abundances of s-process elements on their surface depend on the mass of for-
merly primary stars. Therefore, from the statistics of observed carbon-enhanced metal-
poor stars, we can give constraints on the distribution of primary stars of binaries.

Another constraint is given by the total number of EMP stars which survive to date.
We can estimate the averaged yield of iron per massive stars as a function of the IMF from
the number density of observed EMP stars. Only a top-heavy IMF peaked around 10M�
predicts iron yields in agreement with theoretical studies of supernova nucleosynthesis
(Komiya et al. 2009).

2. When and where did the IMF change?
We search for the signatures of IMF change on the abundance distribution of metal-

poor stars. The fraction of carbon rich stars depends on the IMF. Observationally, the
fraction of carbon-rich stars drops around [Fe/H]= −2.

Another signature is hypernova origin elements. Stars with m > 20M� are thought to
explode as hypernovae with huge explosion energies and the production of large amounts
of Zn (Umeda & Nomoto 2002). Observationally, the relative abundance of Zn decreases
at [Fe/H]� −2.2. These can be signatures of an IMF change at [Fe/H]∼ −2.2.
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