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Based in part on a lecture by X. Fan
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(from Max Tegmark’s web site)
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Let’s ignore thermal broadening and peculiar velocities
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In FGPA there is a direct non-linear local relation between 
the gas density and the optical depth or flux.

The flux and the matter power spectra are linearly biased 
with respect to each other on sufficiently large scales.
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• For a given cosmology, run a PM simulation with > 20 
chimp box size.
• Assume T0, γγγγ, and A.
• Generate many LOSs.
• Measure flux power spectrum – this is 1D PS.
• Turn 1D into 3D.
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(and, actually, b(k) = const on large scales)
It does not have to be true, but it actually is.

Use a simulation to measure b(k).
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• We have flux as a function of velocity: F(u)
• Compute the fluctuations in the flux: δF/<F>
A tricky part:

- Observationally we can measure <F>
- Theoretically, we must normalize our 
spectra to have the same <F>, or, 
equivalently:
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Recall:

Thus: τeff = τeff(A). 
τeff(A) = τeff, obs� A
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The most accurate measurements come from Kirkman
et al, 2005, MNRAS, 360, 1373:
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(Croft et al. 2002, ApJ, 581, 20)
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(dimensionless)
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z
3.8
3.6
3.4
3.2
3.0
2.8
2.6
2.4
2.2
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Uros Seljak:

Sterile
neutrino
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W/o Ly-α forest

With Ly-a forest

(Seljak et al 2006, astro-ph/0604335)
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(Seljak et al 2006, astro-ph/0604335)
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Using a simulation to fit the data:

Main conclusion: b[k,PL], not constant
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Computing the flux power spectrum:
• Have δ(x), need δk
• Use FFT? But a LOS is not periodic!
• Solution #1: make it periodic with a mirror flip

• Solution #2: Use Lomb Periodogram
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Equation # from The Book
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• Filtering scale: 30 h-1 kpc
• Thermal broadening: 150 h-1 kpc
• Continuum fitting scale:       50 h-1 Mpc

A sensible simulation:
• 2563

• Resolution ~80 h-1 kpc
• Box size ~20 h-1 Mpc

A superb simulation:
• 10243

• Resolution ~40 h-1 kpc
• Box size ~40 h-1 Mpc
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