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The Low-Redshift Lyman Continuum

Survey (LzLCS) J103344+635317
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The Low-Redshift Lyman Continuum
survey (LzLCS)

GOAL

To get the first
statistical sample

of galaxies with

LyC
measurements,
covering a wide
range of

properties to test
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Weak absorption lines in LyC emitters
Saldana-Lopez+ 2022 (arXiv: 2201.11800)

LEAKERS
OI 4 Ly1026 Si111190, 1193




How to model a clumpy and dusty ISM?

- “Picket-fence” model (optically thick HI GAS distributed in clumps) + .
foreground and homogenous screen of DUST if lines are saturated

Picket-fence model Fi=F} x 107°%59 5 (Cpexp(-10) + (1= Cp)),

feasl%s,pred — 10—0.4k912EB_V X (1 _ Cf),

Residual flux
Cf: covering fraction
(fraction of sight lines covered by optically thick HI gas)

Neutral
(HI) gas




Weak absorption lines in LyC emitters
Saldana-Lopez+ 2022 (arXiv: 2201.11800)

LyB 1026 (N = 10'%m 2 b = 75km/s)

LEAKERS
OI 4 Ly1026 Si111190, 1193

><
=
—
&2
1@
D
N
=
oS
g
—_
o
Z.

Cy=10.25
Cy =0.50
Cr=0.75
Cr = 1.00

—2 0 2 4 6
EW (A

1025 1026 1027
Rest — frame Wavelength (A)

Weak absorption means
small residual fluxes



Weak absorption lines in LyC emitters
Saldana-Lopez+ 2022 (arXiv: 2201.11800)
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Low dust attenuation in LyC emitters
Saldana-Lopez+ 2022 (arXiv: 2201.11800)

Both the Residual Flux of the lines and
the DUST attenuation have to be taken

into account to infer fesc: Cs = 0.50

C;=0.75
Cr=0.95

feaslz:s,pred — 10—0.4k912EB_v X (1 _ Cf),

Residual flux

Ag12 = kg12 X Ep_vy (mag.)




Low dust attenuation in LyC emitters
Saldana-Lopez+ 2022 (arXiv: 2201.11800)

Saldana-Lopez+22
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Predicting fesc with UV line diagnostics
Saldana-Lopez+ 2022 (arXiv: 2201.11800)

Using HI lines Using LIS lines
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A deep VIMOS survey of the CANDELS UDS and CDFS fields

The VANDELS survey

- R~600 VIMOS spectra
- 2100 galaxies
- 20 to 80 hours exp.
- 500 galaxies (DR4)
selected by S/N
at 3 < z < 5

534 galaxies

(Ly

VANDELS-DR4
3 This Work

> 3.11
C imag.)

12



SED fitting with FiCUS (FItting the stellar Continuum of Uv Spectra):
Saldana-Lopez+ 2022 (arXiv: 2211.01351),
see also Chisholm et al. 2019

VANDELS spectrum
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SED fitting with FiCUS:

Saldana-Lopez+ 2022 (arXiv: 2211.01351),

see also Chisholm et al.

2019

CIV
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SED fitting with FiCUS:
Saldana-Lopez+ 2022 (arXiv: 2211.01351),
see also Chisholm et al. 2019

F*(/l) — 10—0.4/\'(41)EB_\/ Z XiFS99

Age, Z. 7

i=1,2,3,4,5,8,10,15,20,40 Myr

j=0.05,0.2,0.4,17,
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SED fitting with FiCUS:
Saldana-Lopez+ 2022 (arXiv: 2211.01351),
see also Chisholm et al. 2019
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Computing ionizing escape fractions:
Saldana-Lopez+ 2022 (arXiv:

2211.01351)

feaslz:s,pred — 10—0.4k912EB_v X (1 _ Cf),

Residual flux

Fa

Dust attenuation,
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LIS residual flux
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Computing ionizing photon production efficiencies:
Saldana-Lopez+ 2022 (arXiv: 2211.01351)
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Tonizing escape fraction *and* production
efficiency with galaxy properties

“Lower-M* galaxies show

This wark higher fesc”

Begley+2022 (MLE)

Begley+2022 (Bayesian)
Ma+2022 (mp, ~ 7000M,) . ! ' ! '
Naidu+2020 (z =4, Model II) o= —0. 254 Galaxies dominate

- the ion. budget at EoR |
(coam)nlcal o)

Pahl et al. 2022
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Tonizing escape fraction *and* production
efficiency with galaxy properties

This Work (SMC)
LzLCS (2 =0.3)
KLCS (2 = 3)
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“The ionizing output of galaxies increase towards lower-UV

luminosities, bluer UV-slopes and higher LyA EWs”




The ionizing photon production efficiency
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LzLCS (LCEs, z =0.2 —0.4)

Lam-+19 (GREATS galaxies, z =4 — 5)
Maseda+20 (MUSE LAEs, z =4 — 5)
Nakajima+18b (LAEs, z =3 —4)

Shivaei+18 (MOSDEF galaxies, z =2 — 3)
Harikane+18 (LAEs, z =5 —7)

Matthee+17b (LAEs, z =6 — 7)
Matthee+17a (HAEs, z = 2 — 3)
Nakajima+18a (VUDS all SFGs, z = 2 — 4)
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Bouwens+16 (HST+IRAC galaxies, z =4 — 5)

Nakajima+16 (LAEs, z =3 — 4)
Stark+15b (CIV emitter, z =7)
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This Work (MS25, stacks, SMC law)




26.0

25.6 o ®
25.4 5’:}% ’ (#04‘ 4
" g,
' ®

LzLCS (LCEs, z = 0.2 — 0.4)

Lam-+19 (GREATS galaxies, z = 4 — 5)
Maseda+20 (MUSE LAEs, z =4 — 5)
Nakajima+18b (LAEs, z = 3 — 4)

Shivaei+18 (MOSDEF galaxies, z =2 — 3)
Harikane+18 (LAEs, z =5 —7)

Matthee+17b (LAEs, 2 =6 —7)
Matthee+17a (HAEs, z = 2 — 3)
Nakajima+18a (VUDS all SFGs, z =2 — 4)
Nakajima+18a (VUDS ClII] emitters, z = 2 — 4)
Bouwens+16 (HST+IRAC galaxies, z =4 — 5)

25.2

o romOtTo0

LAEs / non-LAEs %
- 2 '
: SMC law

—20 —22
| 1 | 1 | 1 |

—-19 —20 —-21 —22
Mis00 (AB)

.

Nakajima+16 (LAEs, z =3 —4)
Stark+15b (CIV emitter, z = 7)

This Work (M$85, stacks, Reddy-+ law)
This Work (M55, stacks, SMC law)

HE O+

“LAEs and potential LCEs have
higher ionizing efficiencies
than the average SFG population.
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Potential LCEs at high-z share properties with low-z emitters:
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.strong LyA and nebular lines, blue slopes and
weaker absorption lines.




‘Dee,b, non-ionizing I/ spectroccopy provides an alfernative method
to predict the escape fraction and ionizing efficiency of
high-redshift galaxies...”

Carl Sagan
(I think, maybe, actually don’t know...)
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