Calculations on Lyman alpha surface brightnesses (S. Morris 9.9.02)
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Cosmology from Carroll, Press and Turner, 1992, ARAA, 30, 499
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Now calculate proper distance
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Now do Volume out to some redshift
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Functional Form for HI photoionisation rate as a function of redshift

Haardt and Madau 1996, ApJ, 461, 20 NB done for different cosmology - use here only as
'representative’
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Play around with new CUBA version of UV background (uses consensus cosmology)
Parameter values from Haardt web site for QSO only and QSO+Galaxy background.
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Hydrogen Photoionisation cross section (approximation from Gould and Weinberg 1996, ApJ, 468,
462)
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UV background spectrum

a: =173 Bunker, Marleau and Graham 1998, AJ, 116, 2086
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Lyman alpha luminosity of optically thick (i.e. in both Lyman alpha AND UV continuum) cloud.
Assume sphere with radius R (in cm) (Gould & Weinberg 1996, ApJ, 468, 462)
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Convert to line fluxes and surface brightnesses - opt thick (ignore edge dimming)
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Lyman alpha luminosity of optically thin (i.e. in both Lyman alpha AND UV continuum) cloud.
Assume column density N (cm**-2), and cloud area pR**2 (Gould & Weinberg 1996, ApJ, 468, 462)
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Formula from Bunker et al 1998 equation 2
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Probability of intercepting a high column density region (Haardt and Madau 1996)
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Integrate to get number of clouds above given column density per unit redshift at a given redshift
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Now turn this into volume density assuming perfect spheres with radius R
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Plot of volume density of optically thick absorbers that would then satisfy the Lyman alpha flux and
SB numbers for the optically thick case above. (Same mathCAD will also do optically thin)
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