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Stellar populationsintheearly Universe



We have shown that current stellar population
models find it challenging toreproduce observations
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We have shown that current stellar population
models find it challenging toreproduce observations
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We have shown that current stellar population
models find it challenging toreproduce observations
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We have shown that current stellar population
models find it challenging toreproduce observations
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We have shown that current stellar population
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We have shown that current stellar population models find it challenging to
reproduce observations

0.25

0.00

—0.25 Senchyna2017 4 detections
' Senchyna2017 4+ limits
Berg2016+

—0.50 Berg2018-+
e Patricio2017+
—e— 7 = 0.0001 7 = 0.004

Z = 0.001 2=0000 —0.25 0.00 0.25 0.50

Z = 0.002 0.02

10210\ V1T A1666 /He 11 A1640)

A~
-
<
O
A
~
—_
—
»)
L
T~—
o0
-
N
A
~
C—
—
—
@,
~—
-)
—
o0
@)
—




We have shown that current stellar population models find it challenging to
reproduce observations
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We have shown that current stellar population models find it challenging to
reproduce observations
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Multiple theories currently exists toexplain

thedifference
Blaries
W-R stars (Z/mass threshold important)
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Contribution from X-Ray Binaries XRB F’QE’WLQROV\
Sjmﬁhesns
N of Young Massive Stars IMF variations

Sub-dominant
Contributions from Shocks and AGN AC+N
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With currentinstrumentation, spatially
resolving capabilities are lower
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ThelocalUniverse



Also see Gunawardhana+2019
(arXiv:1912.08151)

Examplel

Local star-burstsystems
with spatially resolved
analysis of

- Hllregions
- SNR
- X-ray binaries

©Poubtanen+{2013)



Also see Gunawardhana+2019
(arXiv:1912.08151)

Examplel
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Also see Gunawardhana+2019
(arXiv:1912.08151)
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Also see Gunawardhana+2019
(arXiv:1912.08151)
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Example 2
HSC J2314+0154

In collaboration withthe HSC team



ML techniques to select EMPGs

12+1log(O/H)



ML techniques to select EMPGs
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HSC J2314+0154
Seeing~0.9
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Example 3
SDSS J0908+0517



SDSS J0908+0517

12+log(O/H) = 7.39

©SDSS DR1G



Why MUSE?

2000s ~0.4  seeing

@Namajam«mra




Spatially resolved analysis of analogues
provides new insights to high-z galaxies

©Maseda



Spatially resolved analysis of analogues
provides new insights to high-z galaxies
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Tighter constraints toISM properties

J09084-0517 Z Pettini+2004 | J0908+0517 Z dopita+2016
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Tighter constraints toISM properties
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Tighter constraints toISM properties
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Whatdrives the variationin spatial
offsets?
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Extreme low-Z galaxies at cosmic dawn will be a
reality with ELTs (z=10) and JWST (z=20?) &

Ly-ax, He ll, Hx, Hf, Pa-o |l ower limits for no metal
deteCtiOﬂS ScenariOS

High He || EW f(metal)/t(Hydrogen)

?e?
INII]/Ha,. R23, [Olll}/Hb, ALMA
fine-structure lines



Extreme low-Z galaxies at cosmic dawn will be a
reality with ELTs (z=10) and JWST (z=207?) @
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