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What do we know
for sure about the
reionization history?
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Slide-by-Slide Outline

(this slide does not count towards the 5 ;) )

|. Hell reionization WAS ending at z=3

2. New constraints on patchiness and duration of
reionization from kinetic SZ (2 slides!)

3. What does the hydrogen Ly forest tell us?

4. Constraints on harder sources than stars
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Helium reionization was ending at z=3!
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Helium reionization was ending at z=3!
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Helium reionization was ending at z=3!
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Arrows show SPT bounds

'l duration/p subtracting 2 pK? QV
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Figure 1. Slices through our ionization ficklds with thickness 1.1 Mpc. The top panel comresponds to {{, Tiir, R } = {32, 104 K, 60 Mpc}. The middle two

panels illustrate the impact of temporal evolution in our astrophysical parameters: {, Tvie, Ryngp } = {32[(1+2)/11])%, 10* K. 60 Mpc}. and {{, Tvir, Rinp }
={32,10° K. 60(7/(1 + 2
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¥ Mpc}, from top to bottom. The bottom panel corresponds to an extreme scenario with a small mean free path, {, Tyir, R, Mo}

= {32, 6.3 x 107 K, 3 Mpc}. The models have 7= 0.087, 0.086, 0.085, and 0.098, consisient &t 1o with WMAP, and ‘._\'I'i:','.':" 422.4,33,25 and 3.1 uK?
(rop to bottom, respectively). The vertical lines that are sometimes evident (such as in the second panel & = = 8.3) owe 10 how the snapshots are stacked (see
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See Mesinger, McQuinn & Spergel ’12 for 10° T
more details (also see Zahn et al ’|2)
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Hl LyX forest gives lower bound on ze

& constrains ionizing production rate

Does quick evolution necessarily
mean percolation of HIl regions!?
Not necessarily

€ is escaping emissivity, A is m.f.p., Y is p.l. index of densit
PDF, and B is p.l.index of the column density distributio

f_Evqutio:1 in t << IH'I " Lyy
Lya forest
measures
this since

XHI=0ne/[

3.5-4.5

in sims

See also Miralda-escude ’03, Bolton & Haehnelt ’07

-log(mean Ly Transmission)
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HI Reionization by AGN/X-rays!?

(Does it have to be 100% dwarf galaxies?)

Luminosity Function :
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Willott '10; Canada France B
high-z quasar survey has CATTOWED
recently strongly limited [ Ll

parameter space of AGN -2 -1.5 —1
unabsorbed spectral index

O

ionizing photons per hydrogen atom
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Find quasars can contribute < 10%
in prep; see also Dijkstra et al 2004
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Thank you!






