Constraining the escape of ionizing
photons from galaxies at z> 6 with JWST
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JWST/NIRSpec will be able to measure the
escape of ionizing radiation from galaxies at
redshift z= 6-9 — and this project can go
piggy-back on other NIRSpec surveys!

Zackrisson et al. 2013, ApJ, 777, 39
Jensen et al. 2016, ApJ, in press (arXiv1603.09610)



1) Lots of star-forming galaxies 2) Escape of ionizing photons
at redshiftsz> 6 (Lyman continuum) from

galaxies into the IGM
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‘Measure luminosity functidn... How do you measure this at z>5 ???
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Constant-SFR model with Z=0.020 at 10 Myr

These features can be studied
with JWST/NIRSpec @ z = 6-9
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Zackrisson, Inoue & Jensen 2013, ApJ, 777, 39
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stars captured by gas
— Nebular emission

If some of the LyC photons escape without
ionzing the ISM — Less nebular emission!



Shimizu+14 simulations
@ z=7 with Calzetti+oo
dust attenuation

Errorbar:
10 h NIRSpec
at m,g~27
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LYman Continuum ANalysis project:

Galaxy simulations +Yggdrasil SED
models (stars, gas, dust; Zackrisson
et al. 2011) + observational errors —>

Mock spectra of high-z galaxies
B . with Lyman continuum leakage

Simulations suites:

CROC (Gnedin 2014)
FiBY (Paardekooper et al. 2015)

Finlator et al. (2013)
Shimizu et al. (2014)

Highly realistic SEDs for high-redshift galaxies publicly available:
www.astro.uu.se/~ez/lycan/lycan.html



http://www.astro.uu.se/%7Eez/lycan/lycan.html

3h NIRSpec, R=100 spectrum of m,; = 28 galaxy at z=7
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3 h NIRSpec, R=100 spectra of m,;~28 galaxies at z=7
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No problem: Problematic:

e|dentification of *Reliable estimates of
individual galaxies with e for individual
extreme |_yC |eakage galaxies with fesc <0.3
(fESC>O'5)

*Typical LyC escape
fraction from sample
of #5o galaxies
(to within Af_  ~0.1)



*Handle on LyC leakage mechanisms:
Radiation-bounded nebulae with holes vs.
density-bounded nebulae

* Constraints on LyC production efficiency
times the escape fraction (¢, .f...)

lon' esc

*What if you combine NIRSpec data with
MIRI photometry?

*Calibration/test of technique using galaxies
with direct LyC detections at z = 3



* The escape of ionizing photons from galaxies at z>6
is crucial for galaxy-dominated reionization

* JWST/NIRSpec can constrain the escape of ionizing
radiation from galaxiesuptoz=g

* Project can go piggy-back on any NIRSpec survey of
high-redshift galaxies

* Publicly available JWST mock spectra for high-z galaxies:
www.astro.uu.se/~ez/lycan/lycan.html



http://www.astro.uu.se/%7Eez/lycan/lycan.html
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Shimizu+14 SEDs @ z=7 without dust
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