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windows of Transmission in the Opague Universe

All the detected Rsos @ z > 5.7 show transmitted flux tn a winodow
bracket between the RSO and the blue side of the P trough
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Transwmitted Flux approaching

, X < 10 ~ 2.8
the quasar redshift = H



windows of Transmission in the Opague Universe

J114B+H5P51 z=6.42 " (Fan et al. 06) p
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The spectral EXTENT and PROFILE cawn provide tmportant insights
on the physteal state of the IgM at z~>¢



Two Regimes -—— One Emerging Spectra

H, Reglon (HR) Regime

‘rhe sawme observed spectra have

J1250+3130 z-LgI:i
WMMJ% different tmplications for retonization
accoroing to the regime which applies
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The t, Reglon (HR) Regime

The window of transmitted flux is the spectral
counterpart of the quasar H, region
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The window extent Ls set by the H;, region radius

R, = R




Cownstraints on Retonization Ln the HR Regimes

_» H,, Reglon (HR) Regime The IGM Lonizatlown state

cawn be constrained:

Ry, = Ry W Ny, t0)
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The Proximity Region (PR) RegLimes

The winoow of transmitted flux is a signature of
the quasar presence, L.e. proximity effect
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R, Ls set by the onset of the GP through
within the H, region R, < Ry,
"Apparent Shrinking effect” (ametal. o7)




The Apparent Shrinking Effect
. why R, does not grow with R,

AM et al. 07, MNRAS, 376L, 34

"Appa rent shriwlelwg "

occurs whew the GP trough
penetrates within the

quasar t, reglon
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At large distances [

5 becomes too small to ’
lonization and to keep tnside the H, region

the IGM transparent




Constraints on Retonization n the PR Regimes

Proximity Reglon (PR) Regime

Ry < R
R, s tndependent on R,
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The Apparent Shrinking €

ect

SPH + 3D Radiative Transfer (Gadget2 + _ )
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R, saturates at a fixed distance from the —
RSO, independent from x,,
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The “Apparent Shrinking” Criterion (ASC)

R, :H,, region size
© R, :extent of the transmission window
Emax .

maxitmum distance from the RSO with transmitted flux detected

redshift



R _:an AwaLHtic Estimate

—max-=

R, @ maximum distance from the RSO with transmitted flux detected
(distance from the quasar at which T > 2.3, Le. F<o0.1)
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The “Apparent Shrinking” Criterton

ry R,<R,, : HRRegime =2 Rr,= R, §x, can be constrained.
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The “Apparent Shrinking” Criterton

> E’W < RVMQ)C

HR Regime 2> r, = R, § X can be constrained.
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Estimate for Observed Ruasars

_max

dependson [, [, 1gM Temp

MﬂX

>, R, M) = (N, 6) / (47 R?)

constant Lumuwosu’ca N N (M M onr S, ), R-Hu9 -

> T and [, from Early Relonization Model (Gallerani et al. o)

T = (1.5F+0.5) X10* K
[ consistent with Lya forest data (eolton et al. 05, 03)



The ASC applied to observed Spectra

AM, Ferrara & Gallerani, 09, MNRAS, 395, 1925

Quasar name

: Fan et al. oo
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R, [Mpc]

The ASC applied to observed Spectra
AM, Ferrara & Gallerani, 09, MNRAS, 395, 1925

Quasar name

I T T T T I T T T T I T T T T
B —_ o -+ ~ w0 I~ w© ) o ™ © o o -+ —
20+ o 0 Tl o (=] — T ™ - — o [~r] ~— o v —
~ = Yoy =} = S ) ™ I~ e =) Y = — ey o2
L o o2 = IYel ) = = — o - - ™ ™ =} o
+ + o+ ] + * + + + + X ¥ F ¥
- o~ o © 0 Yoy —_ © o ~ o o o o o <
o o ey ™ =} — = — ™ ™ o IYey o2 ey -+
- o = =<} <+ = - = @ — o © o © = -
o o o -~ (e -~ -~ o — — -— ~— ~— ~— -~
[ - L] - L] L] Lo Lo ] L] - - L) - L] L] L] -
15 — RW : Fan et al. o6
10 - — estumate
5 |
0 —
I S S— N M0 O —-H —H 0 I~ M o —
o~ O (=@ (=@ e @] (ox] ja] o o o [a»] — o2 (] =
I~ II" (Y] (T (Tg] [Tgn] l_r' Ne] Ne e [Ne] CIO «© Ne] Ne] Ne] N
1 1 1 1

Quasar redshift

R >R > [, >+,

w max

Ewnhanced galaxy number dewsi’ca around the quasar (?)

+  Bvolving quasar Lumiwosi’cg (?)



Looking for RSOs in the HIl Reglon Regime

THE CANADA-FRANCE HIGH-z QUASAR SURVEY
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Looking for RSOs in the HIl Reglon Regime

Quasar name
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> T = (1.5+0.5) X10* K
> [ from early Retonization Model (gallerant et al. 03)



Looking for RSOs in the HIl Reglon RegLme

Quasar name
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Tewntative xtH Local measurements

JR100 @ z=6.09 and JR229 ®z=6.15
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Tewntative xtH Local measurements
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SuUumnmiLary

L)

< The Apparent Shrinking Criterion (ASC) :

semi—awal,gtio method which discriminates between H, Region (HR)
and Proximity Region (PR) Regime for observed high redshift quasar.

@ SDBSS quasars (Fan 06) are tn the PR regime and are consistent

with a highly tonized Universe up to z ~ &.4.

< Three SPSS objects show evidence for a Locally enhanced
photolonization rate, produced either by
- lntervening galaxy clustering  (?)

- quasar Lumiwosi‘c5 evolution (?)

“ Two CFHRS (Willott 09), )2100 and J)2229 are in the HR regime.
- Tentative x,, measurements show the presence of highly neutral gas
(X > 0.28; X,y >0.85) within 1Mpe from the source.
- Constraints are week due to the Lack of knowledge on t, and Local A




