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UV-faint dwarf galaxies: primary
drivers of cosmic reionization
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UV-faint dwarf galaxies: primary
drivers of cosmic reionization
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LyC photon Inflation: high ¢

fesc > 5%

fesc > 14% Planck

fesc >20% [ Canonical values
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Studying galaxies at
Muv=-10~-13 Is crucial

—
-

- Robertson+15

= | NiS Work
Z2=4 = 7=8
Z=0 == 7=10

&
o

S
o)

—
N

O
N

=
e
=
7))
D
=
LL
(@)
=
N
C
LS,
)
P
-
©
-
=
>
@)

Z

22 20 -18 -16 -14 -12 -10
Brighter  Absolute UV Magnitude Fainter

Finkelstein+19

O
o




Local analogs of UV-faint
galaxies In the early Universe

Time since Big Bang (Gyr)
e Focus on the low- ? :

® Hi-weighted means

metallicity regime.

e Connect the small-scale
processes to galactic-scale
properties.

(H/0) boj| + Z1L

* No uncertainty due to
lower-z interlopers and
complex IGM transmission.
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Stars interact with the ISM
at sub-pc scales
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The Local Ultraviolet to
Infrared Treasury (LUVIT)

LUVIT Sample

LEGUS Sample

Local Volume Sample
Select Local Group Galaxies

e | UVIT targets represent the
lowest stellar mass, lowest
metallicity star-forming
galaxies in the local Universe.
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Bursty Nature of Dwarf Galaxies

—— UVopt SFH
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Characterizing Individual Stars

Intrinsic Stellar spectrum
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NUV NIR
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Credit: Christina Lindberg
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Characterizing Individual Stars

Extinguished Stellar spectrum

Credit: Christina Lindberg
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The Brief Overview of the Bayesian Extinction
and Stellar Tool (BEAST; Gordon+16)

Flux

NUV VISIBLE NIR
>

A

Credit: Christina Lindberg
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The Brief Overview of the Bayesian Extinction
and Stellar Tool (BEAST; Gordon+16)

STELLAR MODEL

[initial mass, age, Z]

Flux

1. Fit spectral energy distribution
(SED) with stellar model
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Credit: Christina Lindberg
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The Brief Overview of the Bayesian Extinction
and Stellar Tool (BEAST; Gordon+16)

STELLAR MODEL

a [initial mass, age, Z]
= +
o
- 2. Apply extinction [A)UF?TbMOI:t)ELth
effects to stellar SED [Av, Rv, bump strength]
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Credit: Christina Lindberg
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The Brief Overview of the Bayesian Extinction
and Stellar Tool (BEAST; Gordon+16)

Priors

KSTELLAR MODEL\

[initial mass, age, Z]

Flux

+
. DUST MODEL
2. Apply extinction Av Ru. b ; th
effects to stellar SED \[ v, Rv, bump strength] J

NUV VISIBLE NIR
>

A

Credit: Christina Lindberg
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The Brief Overview of the Bayesian Extinction
and Stellar Tool (BEAST; Gordon+16)

Priors

KSTELLAR MODEL\

[initial mass, age, Z]

Flux

+
. DUST MODEL
2. Apply extinction Av Ru. b ; th
effects to stellar SED \[ v, Rv, bump strength] J

D

VISIBLE NIR Marginalize 6D posterior to
g get 1D posteriors for each
)L model parameter

NUV
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Example BEAST SED Fit

log(Ter) = 4.59, Ay = 0.19, log(t/[yrs]) = 6.61
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Measuring f,.. using individual

stars Iin a galaxy

Escaping ionizing photons
In other directions

Ha recombination
emission

Escaping ionizing

photons towards us *
without extinction * lonized gas
Escaping ionizing |

photons towards us
with extinction

Dust
Neutral H gas

Escaping ionizing photons
In other direction

From all individual stars
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Measuring f,.. using individual

stars Iin a galaxy

e NGC 4214 has Muyv = -15.9.
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e The global f,.. ~ 25 %, suggesting
ll that it releases ~10e52 ionizing

photons/sec to the surrounding
IGM.
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Measuring &; . directly from

resolved stellar populations!
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SED fits
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NGC 3741 with Myv=-12.4

e Mx =3.7e7 Mg
e 12 + log(O/H) = 7.68
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Preliminary results for
NGC 3741
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Preliminary results for
NGC 3741
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UGCA 292 with Myy = -11.7

e Mx =5eb6 Mg
e 12 +log(O/H) = 7.32

UGCA 292
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Preliminary results for
UGCA 292
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Comparison with theoretical
models
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