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We know when reionisation was completed
- but we are ignorant about which sources did it

J0305-3150

LAY AR SN G Y -NH" ~(rhnvi' e At A ‘!I‘ I lvh\l VRN A ki A N A

J1526-2050

v"’\l o\ M"\N,»\ v ‘J‘M“{l"lh\\ ““L'-ﬁv v “‘n‘h--‘ow‘ “\4“ Aw-"ﬂhvvﬁ"‘wv‘“-'.%xdi“

J1148+5251

N A " ; " A A ) | .An.. A Moacdthosdd st | - : N
. \ e \ Ll | JJ

J2329-0301

v'r Mi ‘h yi h

11

A A A A MAUr RSO ALAY

J2032-2114

L A .hw,,r‘!x “‘ “l‘L u “1 RN AN T e Y SORIT T

J2100-1715 l
LG Lo AR kG,

| i ‘ lLLh |




An idealised view of reionisation: galaxies trace “ionised bubbles”

Kakiichi+18, MNRAS, 479
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— Spectroscopic surveys of field galaxies with background QSO
to probe cross-correlations with the IGM transmission



DEIMOS/Keck
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Meyer et al., in prep
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J1030+0524 field , LBT/LBC z-band
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Which statistic to probe the galaxy - IGM opacity connection?

Mean flux Flux cross-correlation

—— Model
-~ Post-processed

The two-point correlation of transmission spikes is better defined
than the mean flux around galaxies (at z>5.5 with few QSOs)



The 2-point cross-correlation function of LAEs and
transmission spikes reveals association on ~10s cMpc scales!
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No signal -> cosmic variance? Clear signal
(13 LBGs, 3 QSOs) (22 LAEs, 6 QSOs)

Meyer et al., in prep



Modelling the two-point cross-correlation of transmission
spikes and galaxies: all galaxies matter!

(Cr1(r)) o< {(fesc&ion) X (Galaxy abundance: Tracer+Clustering)

-] ~0.72 9/2
o~ llA2—0.72(«y—1)( {1 ) ( Iy ) (1+Z) /

b

10-12 g-1 104 K 7

Imax AglaX(r)
P g™ )= [ Py(ap)da,

We constrain the luminosity-averaged escape fraction and
ionising efficiency of all galaxies contributing to reionisation



Our model captures well the two-point cross-correlation
(except on the small scales)

MllIJr\? = - 12, Mh = 1011M [0) Mll_ljr\? = - 12, fesc = 0.1, Eion = 25.5

— M, =101%M,
Mp=10Mg

—— M, =1015M,

—— My =10%%My,

Meyer et al., in prep



High-z galaxies need large escape fractions to drive reionisation!

This work
Robertson+13
M4 Naidu+19

Y CIV-Lya, Meyer+19a




Conclusions

e First detection of LAE-IGM transmission 2 point correlation signal

e Constraint on luminosity-average escape fraction

e “The end of the beginning”: IGM-galaxy/metal absorber correlations
will probe different populations of sources
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Extra slides



Previous attempts at galaxy-IGM correlations

This work (C IV - Lya)
45<z<6.3

Bielby+17,z~ 3

Adelberger+03, z~ 2.5
Adelberger+05, z~ 3

10
r [cMpc/h]

1 QSO /5 LBGs/z~5.8 15QS0Os /37 CIV/z~5.2
Kakiichi+18, MNRAS, 479 Meyer+19, MNRAS, 483




Taking into account the enhanced gas overdensities closer to the
LAE/LBG host halo center

11.1 < logMy/Mo5 <11.3

e Gas overdensity PDF
extracted from
[llustrisTNG100-2 at
z=5.85

e Parametrised following
MHR+2000, Pawlik+2009
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Meyer et al., in prep



