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ZERO-METALLICITY STARS AND THE EFFECTS OF THE FIRST STARS ON REIONIZATION

JASON TUMLINSON aND J. MICHARL SHULL' I argeu
THE ASTROPHYSICAL JOURNAL, 528:1.65 L68 d
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Fig. 3.— Left panels show the distribution with redshift of 7 = N(He II)/N(H I), determined
here as 1 = 47ien /7, in wavelength bins of 0.05 A (top panels) and 0.20 A (bottom panels).
The distribution of n, integrated over 2.3 < z < 2.9 is shown in the right panels. With the
accuracy of these data, we can reliably measure optical depths in the ranges 0.1 < Tyer < 2.3
and 0.02 < 7y < 3.81. Cap at z = 2.6 lies between the LiFa and LiF1b FUSE detector
segments. “Filaments” in the Lya forest are plotted in black (mz > 0.05), while “voids”
have 0.02 < 7u; < 0.05 and are plotted in red, some as lower limits. The large fluctuations
in 7 suggest wide variation in the spectra of the ionizing sources, density fluctuations, or
significant effects of radiative transfer in the IGM.
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W. Zueno,2 G. A. Kriss, 2 J-M. Denarvino,” W, V. Dixon,” J. W, Krug,? J. M. Smn.:.,:"' M. L. Groux,”
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Fia. 10.—Redshift dependence of the He n Lya opacity. Values below
z=123 are derived from a line spectrum reconstructed from the fitted
parameters that omit Ly and higher order Lyman lines, Between 2 = 2.3 and
2.7 the values are direct measurements from the FUSE data, and at z > 2.7
they are derived from the observed He n Ly/ absorption region. The curve
representing 7 o< (1 +2)** is plotted for comparison.
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Fic. 8.—Column density ratio n vs. redshift. The average n-value is cal-
culated from the cc ts that are d d in both the FUSE and VLT
spectra. The dashed curve represents the anticipated values if the ionizing
sourges are quasars with an EUV power law of /, = w17, which are inter-
polated from resulls of Fardal et al. (1998).
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