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The early Universe







Big Bang nucleosynthesis...

• H & He

• first (and second, and third...) stars
created metals (Z)

First (and second, and third...) stars were

massive...

• Pop-III (Z=0) and (massive) Pop-II
(Z. ZSMC )

• ‘massive’ by def.: >8 M�
• BHs of aLIGO/Virgo: up to 70/80 M�

Szécsi et al. 2015:
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Metal-poor because...





Okay, but...

...how to observe these early stars?

...these GW-progenitors?



We see their low-mass siblings still today!
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We see their low-mass siblings still today!

GCs: ∼105 M�

...back in the time they were

Young Massive Clusters:

YMCs: ∼107 M�



Simulating YMCs

under the influence of the First
(and Second etc.) Stars



Simulating YMCs

under the influence of the First
(and Second etc.) Stars





From 3D hydro to semi-analytic (quick)

Animation from Wünsch+17
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...and adding BoOST stellar models (Bonn code)

+2021

 35

 36

 37

 38

 39

 40

 41

 42

 43

 44

 0  1  2  3  4  5  6  7  8  9  10

-5

-4

-3

-2

-1

 0

lo
g

 L
S

C
 [

e
rg

/s
]

lo
g

 M
d

o
t [M

⊙
/y

r]

t [Myr]

IZw18

LSC

Lcrit

Mdot

YMC under the influence of Early Stars from BoOST





The BoOST project
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The BoOST project

Szécsi+22
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The BoOST project

Szécsi+22
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The BoOST project

Szécsi+22
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...and adding BoOST stellar models (Bonn code)

+2021
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...and adding BoOST stellar models (Bonn code)
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...and adding BoOST stellar models (Bonn code)
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New results from my OPUS research group
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But most importantly...
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