Combining MUSE, HST and JWST data to better understand the
connection between Lya and LyC emission
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® How was the universe (re)ionised?
® Can we use Lya to infer LyC escape fractions?
® Comparison between low- and high-redshift LyC leakers

® Morphological connection between LyC and Ly«
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How was the universe (re)ionised?

® epoch of reionisation: from neutral to ionised IGM, formation of first stars and galaxies
® source of ionising radiation not clear (AGN or star-forming galaxies)

® best candidates: massive stars in star-forming regions of galaxies
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How was the universe (re)ionised?

Recently Becker et al. 2021 showed:
mean free path smaller than
expected — higher escape fraction
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Can we use Lya to infer LyC escape fractions?
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Can we use Lya to infer LyC escape fractions?

Indeed, LyC emission and Ly« seem to be correlated (at lower redshifts)
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Data: MUSE and HDUV

footprints of MUSE-Wide, MUSE-Deep, and HDUV
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2R ® using WFC3 F336W from HDUV (Oesch et al., 2018) to
. ,.;;..,,4; e look for LyC
RA (J2000)

® based on LAEs from MUSE (Kerutt et al., 2022)
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Data: MUSE and HDUV

footprints of MUSE-Wide, MUSE-Deep, and HDUV
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® Bian & Fan (2020) find no individual candidates but
fose < 14 — 32% from stacking

® Rivera-Thorsen et al. (2022) find 6 new LyC leakers with
fose = 36 — 100% (with bottom-up search)

® Saxena et al. (2022) find 11 new LyC leakers with
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We find 12 LyC leaker candidates

Among those 5 highly-likely (gold) and 7 potential (silver) candidates.

One gold candidate already in Saxena et al. (2022); Rivera-Thorsen et al. (2022).

avoiding interlopers:
® no additional lines in the MUSE spectrum

® rgb images to see if colours match

reliable (confidence > 1) redshift identification

overlap of LyC and UV emission
lower flux in WFC3 F275W and detected in the UV = = Dac
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Inferring average f.o. from number of LyC leaker

Expected number in HDUV area ( 43 arcmin®): 4.9
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— To get ~ 5 LyC leaker candidates the underlying average escape fraction should be ~ 12%
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SED fitting
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— we find fs. between ~ 20% and ~ 90%

Josephine Kerutt (RUG) Lya and LyC emission

Using CIGALE (Burgarella et al.,
2005; Noll et al., 2009; Boquien
et al., 2019) to fit SEDs and get
LyC escape fractions

® assuming no dust attenuation
of LyC emission

® using 5% highest IGM
transmission lines from Inoue
et al. (2014)

® fixing redshift
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Ly properties of our LyC leaker candidates
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® on average higher peak sep. and FWHM then median of parent sample

® higher peak sep. than low-z LyC leakers of Gazagnes et al. (2020)
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Comparing f.. and Ly« properties
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® from low-redshift LyC leakers: correlation between f.s. and peak separation

here: surprisingly high peak separations

Lya EW seems to work slightly better, but not ideal either
high Lya EW has high f.s, but low Lya EW can have high f.. as well
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Comparison to other studies
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® different methods give different results for fsc

-

upper limits
median upper limit
individual values
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stacks

gold LyC leakers
silver LyC leakers

inferred average

® depends on assumptions on IGM transmission, intrinsic UV to LyC ratio, dust attenuation of LyC

® most important: depends on selection biases
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Explanations for the discrepancy between Lya and LyC

ID: 1181371 ID: 3052076
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Lya and LyC might not
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Explanations for the discrepancy between Lya and LyC

® using JWST to determine physical connection ® redshift range for Ha in FRESCO:

® next project: Ha maps from FRESCO z = azegem
(Oesch et al. 2023) ® starting with the MXDF, sample of 55 LAEs
MUSE Lya narrowband HST ACS FS14W Ha from JWST
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Summary... Thanks for your attention!

we find 5 gold and 7 silver LyC leaker candidates
fose ranges from ~ 20% to ~ 90%

we can not confirm the correlations between Ly« and LyC f.s. found at lower redshifts

possible explanation: large uncertainties in f.sc measurements or different origins of LyC and Ly«
in the galaxies

Look out for Kerutt et al. submitted...

Lyman Continuum Leaker Candidates at z ~ 3 — 4 in the HDUV
Based on a Spectroscopic Sample of MUSE LAEs
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Ly properties of our LyC leaker candidates
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