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direct LyC observation impossible at z>4
= study of local analogues required
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Properties of high-z (analogue) SFGs

Local population of analogues: (Izotov et al., 2011) and (Izotov et al., 2021)

0839+3057 z=0.55!

* low stellar mass M~ 10°Mg

* low metallicity log(O/H) + 12 ~ 8.11 (8.0)

e young starburst EW(HB) > 50 A (100 A)
 compact morphology sSFR~ 1072 —-10"7 yr~?!

1621+1518  2=0.035]

Izotov et al., 2011

Lensed SFGs:

high ionisation
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Sobral et al., 2015 Stark et al., 2015 Mainali et al., 2017

= strong motivator for using as selection criterion
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IMPs are compact,
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..low-mass, low-metallicity starbursts ...

200 300
EW(HB) / A

8 8.5
log(O/H)+12

log(O/H) + 12 ~ 7.88

|og(sé8I-;5R/yr) ’ " ’ o EW(O 58050007)//3\ - o
log<M/M®> ~ 7.97 log(sSFR/yr) ~ — 8.97 (EW([O 1m1])) ~ 1200 A
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...photoionised by stellar sources...
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Interlude: ISM Conditions in LCEs

Direct star light (b)
with LyC

* two(+) scenarios in SF regions:
* jonisation bounded nebula

1, °
i N * density bounded nebula
Star light and P Star light with

nebular emission, WEUERIEY  » |ocgl variation in ISM structure

but no LyC emission

lonization-bounded nebula with holes Density-bounded nebula
Zackrisson et al. 2013

Kewley, Nicholls & Sutherland, 2019

Isobaric Spherical Dusty Orion Model, MAPPINGS V

CMFGEN Model
Teff: 39kK

L: 1.808E+05 LO

log g: 4.1

mdot: 3.565E-07 M/yr

e different ions trace different zones of
jonisation =

vinf: 3325 km/s

lonisation Fraction

0.6
Nebula Radius
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...Ieaki LyC photons?

Izotov+ 2016a,b,2018a,b
|zotov+ 2021

deBarros+ 2016
Fletcher+ 2019

Saha+ 2020

IMPs (this work)

Stack (this work)

A |zotov+ 2016b,2018a,b
= |IMPs (this work)
v Stack (this work)

=

-0.5

NI
* Oy, A[S1]: conditions
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Star-Formation Histories
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* young, starburst

e similar to other candidate LCEs
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IMPs in CIM: A2

ani R
— =V (D; Vn;) =V un; +-+0;

ot
* SFH = cumulative SNe Haro 11 Superbubble:
e temporal peaks in source term S
* Outflow a

 strong advective term

* (relatively) low-z = LOFAR
* resolve magnetic field structure?

* resolve galactic wind? |
Adamo et al., 2010
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IMPs in CIM: F6

* F6 (partial) goal: characterise
* down to low masses...
e ...and large scale heights

Yoon et al., 2020

* Feedback Processes
* halo morphology
* transport, creation and destruction of dust
* transport of metals

Extreme Conditions in Compact Dwarf Starburst Galaxies

Ménard et al., 2010
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Ancillary Slide I: Sample Selection
* 1508 He 11 4686 emission line galaxies in SDSS DR12

e 18 "pure" SFGs: (lonized, Metal-Poor Galaxies)
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J1514+2840

J1657+4135

log ([O I11] 5007/H3)

log ([O 111] 5007/Hp)
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Ancillary Slide IlI: ISM Conditions |

[Oll] emission

High [om/(olj Low [OllI}/[OlI Density—bounded Picket fence lonized channels

4 : Low LyC 4 : High LyC

P

High [Oll1]/[0N] Low [Oll1}/[O1N]

Bassett et al., 2019

Rivera-Thorsen etal., 2017

Wang et al., 2021

Ionized gas

[S 11] emission

T = —OlGSiggéi : " Neutral gas

B 13 0.180 ' ¥ \ /
p=0.032" A /
I —0.031 v N — \ ; Galactic winds

1.0 05 0.0
A[S 11
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Ancillary Slide IV: ISM Conditions |l
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Ancillary Slide V:
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Ancillary Slide VI: Future Prospects

* deeper optical spectra
 other high ionization lines
* chemical enrichment history * UV spectra
Mg 11 AA2796,2803 (Chisholm et al., 2020)
e Residual flux in absorption lines (Heckman et al., 2001)
e UV slope B/ EW(HPB) (Zackrisson et al., 2013)
* Lya (Verhamme et al., 2015)

https://www.esa.int/ESA_Multi
media/lmages/2012/12/Hubble

https://www.nasa.gov/topics/univ
erse/features/Ibti20101206-i.html

* direct LyC observation
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