would occur before core helium exhaustion. We
perform binary system evolution for various
primary masses (20Me <M; < 60Me) and initial
periods under same mass ratio My/M; = 0.9, and
follow the evolution and mass transfer of the
primary star. If binary mass transfer occurs
during post main sequence, the primary star does
not evolve into naked helium star and still contain
significant hydrogen in the envelope. During the
post mass transfer phase, the primary star evolves
redward, and does not become sufficiently hot to
enhance the number of ionizing photons,
compared to the case of single star evolution for a
given initial mass. This result implies that primary
stars of massive Pop III binary systems would have
little contribution to the reionization in the early
universe. Given the large hydrogen content (0.326
- 1.793Me), the primary stars that underwent
stable mass transfers would explode as a Type IIb
supernova, and it would be difficult for Pop III
binary stars to produce Type Ib/c supernovae that
look similar to those found in the local universe.
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lines for IGRINS spectra
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There are many telluric absorption lines which
are laid on the science spectrum in ground based
spectroscopic observations. In especial, the IR
region spectra are considerably contaminated by
telluric lines. Therefore, many scientists have a
difficulty in removing the telluric effect. We thus
tried removing telluric lines with IGRINS data by
two methods. One is using the standard stellar
spectrum as telluric lines. The other adopt
calculated synthetic telluric spectrum. Here we
present the results of test for precise removing
telluric lines on IGRINS spectra.

[ ST-10] KIC06118779 and KIC08682849:
Extremely low mass ratio contact binaries
with quasi-cyclically varying O’Connell
effects and strong anti-correlations in their
ETV diagrams
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The Kepler mission of NASA has enabled to
discover a lot of new W UMa-type binaries with
continuous light curves measured with
unprecedented accuracy. Interestingly, their
eclipsing time variation (hereafter ETV) diagrams
show anti-correlation between primary and
secondary minima, presumably occurred by
continuous spot variation (Tran et al. 2013; Balaji
et al. 2014). Two active Kepler binaries
(KIC06118779 & KIC08682849), reported as showing
the anti-correlation in ETV diagram, were
investigated to see that the anti-correlations are
correlated with time-variable O'connell -effects
appeared in their light curves. As a result, it was
found that the O'connell effects for two binary
stars have varied in quasi-sinusoidal ways similar
to the patterns of their anti-correlation variations.
In addition, our light curve syntheses of two binary
stars with the latest version of the
Wilson-Devinney code (Wilson & devinney 1971)
show that they are very deep-contact binary
system with extremely low mass ratios.
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