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Role of LAEs in Cosmic Reionization
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— LAEs might dominate the ionizing photon e
- Dijkstra+16

budget of SFGs at the EoR (e.g., Matthee+22)
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How efficiently do Lya Ehotons escape at .|
z > 5 (velocity offsets, fea)? S0

|dea: perform a joint analysis of Lya (MUSE-

Wide, MUSE HUDF) and rest-optical emission 5« :3
lines, e.g. Ha (JWST) =

< fo2¥ (e.g., Gazagnes+20, Izotov+20, Dijkstra+16, Kimm+21)
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FRESCO: First Reionization Epoch Spectroscopically
Complete Observations

JWST Cycle 1 medium program (Oesch+23) &
NIRCam/grism observations of the two 3
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— Slitless spectra at 3.9-4.9 micron (R~1600)
— Medium band imaging at 1.8-2.1 micron
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Data Processing
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Spectral extraction G"zl' Brammer+14

FRESCO.csv - ID 12083 [#98/207] - Specvizitor
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Escape: Lya Velocity Offset
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Escape: Lya Velocity Offset
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Escape: Lya Velocity Offset

17.5 | === median: 200 kn/s
15.0 -

/Erb+14 237 km/s
Hashimoto+15 174 km/s
Cassata+20 200 km/s
Muzahid+20 171 km/s
Matthee+21 205 km/s

0.0
-200

-100

0 100

objects: 111 4
Z: [2.9...6.1]5

500

200 300 400

Lya velocity offset [km/s]

Lya velocity offset [km/s]

800 |
600 f

400 f

|
N
(o]
(o]

|
SN
(o]
(o]

200 |

(©)
1 1 T

no evolution

— the largest sample of Lya velocity offsets at z > 3

. . ® Hel
with redshift o [SIII] |
e Ha ]
- 1l 0 09910+ 0901090000 000014
3.0 3.5 4.0 4.5 5.0 5.5 6.0
redshift



Escape: Lya VeIOCity Offset /Redshiftinvariance of fundamenta

properties of LAEs (z %2 - 6), e.g.:

UV sizes (Malhotra+12)
UV slopes (Santos+20)

A

(©)
1 1 T

Muzahid+20 171 km/s
Matthee+21 205 km/s

# no evolution

17.5 f == median: 200 kn/s. objects: 111.f 800 |
F z: [2.9...6.1] § _ Lya profiles (Hayes+21) .

15.0 F 4 < 600}
Erb+14 237 km/s 1 5 4of
Hashimoto+15 174 km/s _ + oo |
Cassata+20 200 km/s > -

’

2

200 F
\ . . e Hel
775 with redshift o [sIII] ]
-400 | e Ha 7
0.@ ] S N T TN TN N T N T T [N TN T TN N NN TN N TN SN [N TN TN SN T N TN N TN S N
-200 -100 0 100 200 300 400 500 3.0 3.5 4.0 4.5 5.0 5.5 6.0
Lya velocity offset [km/s] redshift

— the largest sample of Lya velocity offsets at z > 3



Lya Velocity Offset vs. Lya Equivalent Width
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Recovering Systemic Redshifts
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Recovering Systemic Redshifts
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Recovering Systemic Redshifts
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Escape: Lya Escape Fraction
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Escape: Lya Escape Fraction

o7 fescllya) =10% - Case B recombination:
| fosc(Lya) = 50% ]

_ Lya LLya’,ObS . LLya,obs
: esc

Liya,int 8- 7LHq,int

Dust attenuation:

LH a,int — LHO{,ObS X 100'4E(B_V.)nekaa

41.75 42.00 42.25 42.50 42.75 43.00 43?21 _ SED fitting With Bagpipes (Carna||+18)

I0910 (I—Lya,obs/(erg S_l))

— half the bright (L, > 10** erg/s) LAEs have fe." > 50%



Escape: Lya Escape Fraction
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Lya Escape Fraction vs. My and Myy
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Lya Escape Fraction vs. My and Myy
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Lya Escape Fraction vs. My and Myy
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Lya Escape Fraction vs. Lya Velocity Offset
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Lya Escape Fraction vs. Lya Velocity Offset
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Lya Escape Fraction vs. Lya Velocity Offset
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Production: lonizing Photon Production Efficiency
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<ion VS. Redshift
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<ion VS. Redshift
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<ion VS. Redshift
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Summary

1) A typical measured for 111 LAEs atz =3 -6 is around

and , In line with the absence of
redshift evolution of several other fundamental properties of LAEs.

2) Half the (Liya > 10424 erg/s) at z ~5 -6 have . which
makes them ideal candidates for the sources of LyC at the EoR.

3) The Is a key physical parameter of the ISM controlling
both the and , although the latter also strongly

depends on the amount of

4) Constraining as a function of Is necessary to determine the impact
of the ionizing photon production efficiency (£;,,,) on Lya photon escape (

).
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Lya Escape Fraction vs. Lya Equivalent Width
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Lya Escape Fraction vs. Redshift
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Lya Escape Fraction vs. Lya Velocity Offset
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