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1) Shear turbulehce at the border of the He- burning coré is
: a key process to -bring C into Ihe H-burning shell and
produce primary N.

The first stars in the Universe have _
inherited their composition from primordial -
nucleosynthesis, so they have no metals. ;
Previous studies showed that they shouldf
have been rotating fast.

Aim — Study how the production of
primary N is affected due to high rotation inj§f
the pop Il stars. '
Grids. of pop lll 'stars with zero, average,
and high rotation. All the models have been
computed using Geneva code (GENEC) inj

the mass range of 9M, < M,,; < 120M,.

Rotational mixing of the chemical elements -
is mainly due to shear turbulence.
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Figure 1: Left panel: The evolution of the angular velocity () at the end of He-burning phase'
for the 20M, model. Right panel: HR diagram for 9M models with different metallicities.
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2. The contraction is in part the cause of the (2 gradient

that drives tHe shear turbulegce that brings carbon into
the H-shell and produce the primary nltrogen !

3. In pop Il stars the contraction is. less streng than on
' models with even a small |n|t|al content of heavy. g
elements . ‘ Start of He-b
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4' This. is because in, pop |l stars H-burning occurs at

Integration of primary 4y

. " higher temperatures which are near the temperatures : : \ max nuclear 03
- that are needed for the 3d-process. > . End of H-b
5. Therefore we would expect much less "production of >
*primary N in the pop Il models than in models with®
higher metallicities. . : 3 : Start of H-b
6 However, in the case that the pop Il stars are fast 3
rotatmg models, they*may produce a significant amount® SR 4.5 4.0
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Figure 2: HR diagram with the integrat.éd
amount of*"N during its evolution.

Abund. profile [mass frac.]
Abund. profile [mass frac

M, [Mo] M, [Mo] M, [Mo] e \ -

Fighre 3: The chemical structure of the ZOM model at the ehd ofHe burnlng sphase from the core to the : oA ;
surface. The grey shaded areas are the convectlve reglons of the 'star. The green line corresponds to N 3 o : \

o (Zero rotatlon and average rotatlon from Murphy et al. (2021)) e .
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