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In a Nutshell



Population III stars

ǐFirst generation of stars to form in the Universe

ǐThought to have formed between a redshift of z~20ð30

ǐNecessarily form from metal-free environment

Image credit: Abel, Bryan, and Norman (2001)



Cooling and Fragmentation

Image credit: T. Greif et al. (2008)

ÁCharacteristic mass: 10 - 100Mṩ (Bromm 2013)

ÁThis mass range is supported by the non-detection 

of a surviving Population III star 



Chemical signature of Population III stars

ǐSome metal-free stars ended their 
lives as core-collapse supernovae

ǐSimulations of the evolution and 
ultimate explosion of massive metal-
free stars provide expected chemical 
signature

ǐFiducial model uses data from the 
simulations performed by Heger & 
Woosley (2010)

Image Credit: Heger& Woosley(2010)



[X/Y] relationship with initial progenitor mass

low explosion energyɷ high explosion energy

[X/Y] = log(NX/N Y)ᵔ - log(NX/N Y)ṩ



Damped Lyman-alpha systems (DLAs) 

Image Credit: Cooke et al. (2017)

ǐClouds of mostly neutral hydrogen found along the line-of-sight 
towards quasars 

ǐCharacterised by a HI column density  N(HI) Ó 2 × 1020cm-2



Damped Lyman-alpha systems



Enrichment model
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ǐNᵔðnumber of stars which have formed from a given mass 
distribution (multiplicity)

ǐMminðminimum mass of enriching stars 

ǐMmaxðmaximum mass of enriching stars 

ǐǞ ðpower law mass distribution (Salpeter = 2.35)

ǐEexpðthe energy of supernova explosion at infinity



Probability of [X/Y] given an enrichment model

ÁMetal-free stars form either individually or in small multiples

ÁUnderlying IMF is stochastically sampled


