Constraints on HI photoionization rate and escape
fraction at z < 0.5 from Ly-alpha forest
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Abstract

An accurate characterization of the ultra-violet background (UVB) is necessary for mod-

elling the physical conditions of IGM, ionization corrections to derive metallicities and census
of baryons. We constrained the HI photoionization rate in 4 redshift bins at z < 0.5 by
comparing SPH simulations with unprecedented quality HST-COS Ly-alpha forest spectra
towards 82 QSO sightlines. We present a new semi-numerical method for the evolution of
IGM temperature in the post-processing step of Gadget-2. The Ly-alpha forest spectra gen-
erated from this simulation are remarkably similar to the observed spectra.
We compare simulated spectra with observations using three statistics: flux PDF, flux power
spectrum and column density distribution function. We also compute systematic uncertain-
ties arising from possible degenerate thermal histories of the universe. We obtained the best
fit HI photoionization rate and associated error using proper statistical analysis taking into
account the appropriate covariance matrix. Using the cosmological radiative transfer code
we find that our new constraints on HI photoionization rate can be easily achieved without
any contribution to the UVB from galaxies. Our study confirms that there is no crises at
low redshift in accounting for the observed Lyman continuum photons using standard known
luminous astronomical sources.
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