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Reionization - Two limits
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Best evidence for late
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Mean flux measurements



LyX-emitting galaxie
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Transmitted flux atz > 6
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Patchy reionization?



SDSS J1148+5251 (z = 6.42)
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Flux distributions
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Optical depth

Flux
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Example Flux PDF fit
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More Flux PDF fits
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Evolution of Lognormal Parameters
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Mean transmitted flux (1)
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Mean transmitted flux (2)
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Mean transmitted flux (3)




An inverse T-p relation?
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Radiative Transfer Effects

Higher-energy photons have longer
mean free path.

Increased photoionization heating
vs. uniform radiation field.
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Intensity
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The “Problem” with Quasars
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GRBs as IGM probes

GRBOSO730 (z = 3.96)
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GRB050730 MIKE Spectrum
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® Calibrate MIKE data with LRIS data
® GRB spectrum looks like quasar spectra (QSO continua OK?)

® Voids at z~4 do appear more transparent than numerical simulations predict.
Heating from radiate transfer effects?



Enough lonizing Photons to Reionize
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Conclusions

® The simple model for the Lyx forest that has been used to
make claims of late reionization does not match high-

resolution data, especially at low optical depths (voids).

® Better simulation and/or better data calibration may be
needed.

® Empirically, the Lyx forest evolves smoothly over 1.6 <z < 6.2.
= A sudden change due to late reionization is not required.

® If the density distribution from simulations is correct, then

fluctuations in the UV background and/or IGM temperature
may be required to produce the correct flux PDF.

® Inverse temperature-density relation at low densities?



