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Background

Background: What is the Pop Il IMF?
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@ Only observations: abundance patterns

@ Assumes: M, < SN < abundance patterns

However:

Mixing between SN and 2"¢ generation stars?
(e.g. Ritter+15, Hartwig+18 (+MM))
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Mixing Simulations

From First to Second Stars

Cloud Collapses Pop IIl Star Forms Radiative Feedback

2" Stars Form SN Enriches Halo SN Explodes
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Mixing Simulations

Simulations: Toolbox

e AREPO (Springel 2010) simulations
@ Resolve minihaloes (Schauer et al. 2017)
@ Primordial chemistry (Glover 2015)

Sink particles (Paul Clark)

@ SPRAI Radiative transfer (Jaura et al. 2018)

Supernovae (TreB et al. in prep.)

Monte-Carlo tracer (Genel et al. 2013)

@ SN yields (Nomoto+ 2013 or Ishigaki+ 2018)
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Mixing Simulations

Simulations: Toalhax
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Sprai / Simplex

directional isotropic
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Figure from Jaura et al. 2018 MNRAS, 475, 2822
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Mixing Simulations
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Mixing Simulations

Simulations: Setup

@ 125kpch™t, og =1.4
250kpch™1, og = 1.2

@ Resolution: ~160 Mg, gas
+ refinement

@ Test: different stars and
combinations of stars
(25 Mg, 30 Mg, 40Mg),
100 My, 160 Mg,
30+15Mg)
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Mixing Simulations

Simulations: Setup

102
e 125kpch™!, og=1.4
1o i 250 kpch™!, og = 1.2
@ Resolution: ~160 Mg, gas
g 10% i + refinement
« @ Test: different stars and
107 L combinations of stars
— Jeans Criterion
10-21 — Stomgren Criterion | (25 M@: 30 M@: 40 M@,
— Sedov-Taylor Criterion 100 Mg, 160 Mg,
107210°% 10° 10! 102 103 104 30415 M@)
n(cm™3)
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Simulation Results

Environment of SNe

ncentral(cm_?’)
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Simulation Results

Time Delay for the Second Generation Stars
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Simulation Results

Time Delay for the Second Generation Stars
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o Fallback takes long enough for subsequent SNe

Mattis Magg ITA, ZAH, Heidelberg

Metal Mixing in Primordial Minihaloes 7/12



Simulation Results

Time Delay for the Second Generation Stars

30
¢ Chiaki+18 <« Ritter+15 @ This work
10°4 @ Jjeon+14 ¥V Smith+15  $8 No Pop Il yet
20
o
15
o —_
i~ [9)
S 1074 a 8 b
=3 < 8 0
= 10 ©
® 8 ® -
2 L4 8 8 o
= 2
0] 8 Op © ° 8 =
SR & ||
¢ i 8 5
9 4
100 4 ® R ,
10! 102

M+«(Mo)

o Fallback takes long enough for subsequent SNe

Mattis Magg ITA, ZAH, Heidelb

Metal Mixing in Primordial Minihaloes



A movie of first and second generation star formation was shown
here. It is available on request.
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Modelled Abundances
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with yields from Nomoto+ 2013
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Simulations Simulation Results

@ Toolbox for studying formation of 2°d generation stars
Q Metal mixing is inhomogeneous
© Scatter: halo-to-halo, explosion energies

© Two distinct modes of internal enrichment?

(See also: Chiaki + 2018)
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