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Star formation and feedback at z~2
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Feedback in low mass galaxies
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Low mass galaxies (probably) reionized the universe
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Galactic outflows ubiquitous at high redshifts

What are the
properties of
galactic outflows
In low mass
galaxies at high
redshifts?
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A low mass z~2 galaxy: rest-frame UV spectrum
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A low mass z~2 galaxy: rest-frame UV spectrum
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A low mass z~2 galaxy: rest-frame UV spectrum

14 I I I I I I I I
19 | Strong Lya emission, weak low ionization |
absorption lines, strong high ionization
absorption lines indicate low covering fraction
10 - of neutral hydrogen, highly ionized outflow i
X
= Is this typical of low metallicity galaxies at
5 OF high redshifts? ]
N —
E 6} H Il regions and stars: -
= Strong UV emission lines
4 C I}, O N}, He ll, C IV -
indicate low metallicity, high ionization
7
" ‘vu,\r“ ! v " ’ ‘ |
O | | | | | | | ]

1100 1200 1300 1400 1500 1600 1700 1800 1900
Rest Wavelength (A) Erb et al 2010



Selecting low metallicity, highly ionized galaxies

Upper left of BPT diagram:
Log([O III]/HA) > 0.75
Log(|N II]/He) < —1.1
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Most extreme BPT galaxies have strong Lya emission
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Most extreme BPT galaxies have strong Lya emission
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Lya equivalent width distributions
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Lya equivalent width distributions
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Individual galaxies: a closer ook

Log ([O 1] /HB)

Work In progress!
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Individual galaxies: a closer look

Law et al 2012
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Strong UV emission lines
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Lya emission profiles
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High ionization absorption lines vary in velocity
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Low Ionization absorption lines vary in strength
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BX418 vs BX660: implications

Galaxies with similar metallicities, masses,
morphologies and extreme emission line
ratios may have significantly different
outflow properties and Lya profiles

See talk by Anne Jaskot

Likely due to geometry, covering fraction/
column density of neutral hydrogen

Signatures of most extreme objects:
High velocity, highly ionized outflow

Weak low ionization absorption: low
covering fraction of neutral gas

Blueshifted Lya emission
Most likely LyC emitters?
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A low mass, low metallicity lensed galaxy at z~2
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Rest-frame UV spectrum
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Lya emission

Nearly symmetric,
double-peaked Lya
Wl_ya ~ 150 A
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Strong UV emission lines
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Interstellar absorption lines
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Kinematics
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Stellar + nebular He Il emission
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Hard ionizing spectrum required
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Observations of more galaxies coming soon
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sSummary: feedback in low mass galaxies at z~2
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