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Stellar populations in the early Universe 
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Multiple theories currently exists to explain 
the difference 

• W-R stars ( Z/mass threshold important) 

• Contribution from X-Ray Binaries 

• N of Young Massive Stars  

• Contributions from Shocks and AGN

Binaries 

XRB population 
synthesis

IMF variations

VMS

Sub-dominant 
AGN
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Observational 
limitations in 
the near-
infrared 

©Amorin 



The local Universe 
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Example 1 

Local star-burst systems  
with spatially resolved 
analysis of  
- HII regions 
- SNR 
- X-ray binaries

Also see Gunawardhana+2019 
(arXiv:1912.08151)
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Example 1 

Local star-burst systems  
with spatially resolved 
analysis of  
- HII regions 
- SNR 
- X-ray binaries

Complications with W-R features 

owing to high-Z of the antenna 

system 

Also see Gunawardhana+2019 
(arXiv:1912.08151)





MUSE Extremely Low Metallicity 

Objects Survey

Michael Maseda, Themiya Nanayakkara, Haruka Kusakabe, Leindert Boogaard, Jarle 
Brinchmann, David Carton, Marijn Franx, Madusha Gunawardhana, Christian Herenz, Raffaella 
Marino, Jorryt Matthee, Ana Monreal- Ibero, Johan Richard, Joop Schaye, Peter Weilbacher 



Example 2 
HSC J2314+0154 

In collaboration with the HSC team 



©Koj ima+(2019)
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ML techniques to select EMPGs



©Koj ima+(2019)©Koj ima+(2019)

©Koj ima+(2019)

ML techniques to select EMPGs



HSC J2314+0154 
Seeing~0.9``

©Maseda 



Example 3 
SDSS J0908+0517 



SDSS J0908+0517
12+log(O/H) = 7.39

©SDSS DR16 
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Spatially resolved analysis of analogues 
provides new insights to  high-z galaxies
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Mechanisms 
can be probed 
with spatial 
resolution  

©Nanayakkara 
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Further constraints at z~2-4 with 

MUSE + JWST 
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