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Lyman continuum emission from

9 . galaxies is in general very faint
nzon]escaped
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Direct detection of ionizing
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nion] escaped
/ It is better if we split the problem in

parts
It is possible to observe

but with lots of caveats
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LyC
fy

nion]escaped — nion]produced X escaped

/

It is possible to observe
but with lots of caveats

Values between 0 and 1
Not possible to observe directly 0 no escape

We need to understand the 1 total escape
LyC sources to constrain it Global, line of sight, different regions
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. e LyC
nion] escaped — Mion|produced X fescaped
It is possible to observe ton|produced puv é.zon
but with lots of caveats
Flux density of UV lonizing photon
Not possible to observe directly Easier to observe production efficiency

We need to understand the

. Measure of the
LyC sources to constrain it

hardness of the
radiation
(LyC vs UV)
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; . LyC
nion]escaped — puv X gion X escaped
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Non-ionizing UV Depends on the LyC Depends on the
radiation is easier to sources amount of HI and
observe and does dust that the LyC
not interact with HI photons encounter

during their travel



- Do LyC escape mechanisms evolve with z7?

- Itis known that galaxy populations evolve with z but among
subgroups of galaxies with similar properties there is an
evolution with z?

- f__LyCvsz sSFR, 032, [31500 for around 100 SF galaxies at

escC
z<4
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To predict f___ LyC in the line of sight we need to know how much Hi
and dust there is in the line of sight
HI: EW of the absorption in Lyman series (8 and above)

Absorption lines are related to processes in the line of sight
Lyman (8 and above) photons are absorbed by HI

Dust: Attenuation derived from B1500

UV emission is likely emitted from the LyC sources (e.g. O, B stars).
If the stellar population is characterized well enough, B,,, contains the
information related to the dust absorption in the line of sight (E(B-V))
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Noisy correlation

f . .LYC vs EW(HI)

but

at fixed EW(HI) higher
values of f __LyC are
associated with lower

dust attenuation

The EW of Lyman series HI absorption lines [EW(HI)], and the UV dust attenuation E(B-V) provide the
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Anne E. Jaskot (2025)

most important information for predicting feI;ZC in the LzL.CS+ dataset. These two variables trace the two
sources of line-of-sight absorption of LyC photons: HI gas and dust. At fixed EW(HI), higher values of feI;ZC
are associated with lower dust attenuation. Figure adapted with permission from Saldana-Lopez et al. (2022);
copyright ESO. Abbreviations: EW, equivalent width; LyC, Lyman continuum; LzLCS, Low-redshift
Lyman Continuum Survey; LzLCS+, the combined LzLCS dataset; UV, ultraviolet.



What questions can simulations answer?

Are there physical parameters that have a tight correlation with global
fesc? And if so, which one correlates better?

How well can we constrain the scatter between LOS f___and global f___?
Does this scatter depends on the feedback mechanism(s) at play?



35

30

25

SOUIJYSIIS JO IoqUIN N

LyC
<fes}(,:, LOS>

Choustikov et al (2024)

T 0
—1 0

Red line = perfect isotropic
leakage

LyC leakage is pretty anisotropic
SO we have an inherent scatter
between global and line of sight
escape

Figure B1. Histogram of global LyC escape fractions, fJ;ZC against the 10

LyC

line-of-sight LyC escape fractions, f.o g measured for each galaxy. We
also include the angle averaged line-of-sight values for each true global value
as black points. The one-to-one relation is shown in red.



Conclusions

EoR Key Ingredient: Knowing p ., & ., and f __gives the number of
escaping ionizing photons from a source, which is the key
ingredient to understand the EoR

Tracers & Evolution: fesc broadly correlates with sSFR, 032, and
B, Notably, high leakers with low sSFR emerge at higher z

LOS Physics: LOS escape depends on LOS neutral gas and dust.
At fixed EW(HI), less dust yields higher f___

Anisotropy: Simulations and high scatter in observational
correlations show LyC leakage is highly anisotropic, driving
inherent scatter between LOS and global f___
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] LyC radiation with current telescopes
nion] escaped IS not easy to observe

It is possible to observe = WUV’—WL /

but with lots of caveats ot 1mm T Y

Wavelength

The restframe range of LyC (800 A-910 A)
is observable from Earth only at z> 2.5

ty

Atmosph
Op

For lower redshift objects we need space
observations (HST or UV satellites)



