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Exploring The Primordial Helium Abun-
dance at Big Bang Nucleosynthesis with
the Subaru Telescope

'Akinori MATSUMOTO

'Institute for Cosmic Ray Research, The University
of Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba
277-8582, Japan

Abstract: The primordial helium mass fraction, Yp, is
one of the key predictions of Big Bang nucleosynthesis
and is sensitive to extensions of the standard cosmo-
logical model as well as to uncertainties in measure-
ments of the neutron lifetime. In recent years, mea-
surements of Y, based on nebular emission-line
spectroscopy of galaxies have significantly improved
through the incorporation of the near-infrared Herd
10830 emission line, which is highly sensitive to the
electron density and helps to reduce uncertainties in
He/H abundance determinations. In this article, we
first review the roles of extremely metal-poor galaxies
(EMPGs) and the HerA 10830 emission line in esti-
mating Yp. We then present near-infrared spectroscop-
ic observations of EMPGs carried out by the author
using the MOIRCS instrument on the Subaru Tele-
scope. Part of these observations was conducted on-
site in Hawaii with support from the Subaru Telescope
for a student principal investigator. We also describe
the experience of this on-site observing run, which
was realized after delays caused by the temporary sus-
pension of telescope operations, in the form of an ob-
serving expedition report.
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