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In a Nutshell




Population Il stars

1 First generation of stars to form in the Universe
I Thought to have formed between a redshift of z~2830

I Necessarily form from metalree environment

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



Cooling and Fragmentation

Cooling reliant
on molecular
hydrogen

Inefficient More Massive
fragmentation Stars

A Characteristic mass: 10- 100M; (Bromm 2013)

A This mass range is supported by the nedetection image credit: T. Greif et al. (2006)
of a surviving Population Il star



Chemical signature of Population Il stars

I Some metaHree stars ended their
lives as corecollapse supernovae

I Simulations of the evolution and
ultimate explosion of massive metat
free stars provide expected chemical
signature

log( production factor relative to solar )

1 Fiducial model uses data from the
simulations performed by Heger & f e
WOOSIGy (2010) element charge number

Image Credit:Heger & Woosley (2010)




[X/Y] relationship with initial progenitor mass

[X/Y] = 10g(NJ/N ). -10g(N,/N y)s
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Damped Lymanalpha systems (DLAS)

1 Clouds of mostly neutral hydrogen found along the linefsight
towards quasars

iICharacterised by a HIx1@%@Sh?u mn dens.i

X O e————— - — — — — — —
e
ge
S
= +0.5
=
Z.
0.0 - 1-Fw - 4 - - - p¥ 18 - Na™ _ V1 N - YW —
1195 1200 1205 1210 1215 1220 1225 1230 1235
Rest Wavelength (A)

Image Credit: Cooke et al. (2017)



Damped Lymanalpha systems
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Enrichment model

0. D QO
I N. @ number of stars which have formed from a given mass
distribution (multiplicity)
I M, © minimum mass of enriching stars
1 M., © maximum mass of enriching stars
T A& power law mass distribution (Salpeter = 2.35)

I E,, 0 the energy of supernova explosion at infinity



Probabillity of [X/Y] given an enrichment model

A Metalfree stars form either individually or in small multiples

A Underlying IMF is stochastically sampled



