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Part of the big picture of burning plasmas

In this work
A TAE & ITG
A Shafranov shift
A EPs
A Zonal structures
A GAE (AAE)

Profiles & Transport
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Shafranov shift
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Linear dispersion relations
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Alfvéen continuum
EP fraction 1% , slow sound approximation
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Linear TAE

TAE (n = 2) linear growth rate
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FL- Flat

EPFL
Linear dispersion relation sxrresied
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Linear ITG
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Nonlinear saturation
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Nonlinear TAE saturation dynamics
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Nonlinear mode structure
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" e.pShearing rate Time evolution

ST;Cons.;ITG;n=[02]; EP 1% ST;Cons.;ITG;n=[025]; EP 1%

0.9 1 0.9

0.8 0.8

07 T 0.5 0.7

yv\o)n\\l‘n!rvvn""t!. €
0.6 '/f””’”” -"’f' i ”//“W/ il i ’1‘,’/ % 0.6
o " \““ ".uu':( t'u': 5uu.:Q';\'“m“tu"ﬁihnﬁMM 0 @
N \ . A o @)

i . e

0.4 ".;,‘&x‘\ ‘ Q\\ \““ Lottt = 0.4

03 “, ””“""m/m 03 -0.6

I’l i1 :
0.2 i I P 0.2 0.8
-1
0.1 0.1
40 60 80 100 120 140 160 60 80 100 120 140
tlalc,] tla/c ]
o v = z i
Fell Ty LAz YV =V
EFTC 2025 Baruch Rofman- baruch.rofman@epfl.ch - SPC- EPFL 13



=Pi-L

Time average g, gShearing rate
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Shearing rate
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Axisymmetric Alfvén Eigenmode (AAE)

Peaked (PK) gradients
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Nonlinear modification of the Temperature
gradients

Electrons
10 |
- n = [25]
d|— 5 ] Not Cons. - | (_,I,
g _ : Cons.
| {ﬂ' | Not Cons.
O oS
40 n=[2]; =0~ n=[025] L PP EE Lopo
. o Not Cons. - > 3R E;: “ Cons.
g oy .
B ] | U
= 20 n = [0 25] : A
~ Not Cons.
0
0) 0.2 0.4 0.6 0.8 1
P vol P vol

EFTC 2025 Baruch Rofman- baruch.rofman@epfl.ch - SPC- EPFL 18



cPrL
Nonlinear Particle flukStandard profiles
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Nonlinear heat flux Standard profiles (ST)
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Summary

linear

A KBMs are strongly damped by EPs
and Shafranovshift

A The Shafranov shift has a stronger
effect in the low-n range

A For TAEs the additional Shafranov
shift from EP fraction competes with
the drive leading to an apparent
saturation in growth rate.

A For ITGs the additional Shafranov
shift from EPsresults in a linear shift
In the dispersion relation towards
highertoroidal mode numbers.

EFTC 2025

nonlinear

A The Shafranov shift stabilizes the TAE saturation
dynamics. While the saturation level stays the
same.

A pattern is verydifferent between the TAEsand
ITGs

A Shafranov shift increases the shearing rate in ITGs
and decreases] for TAEsS

A Adding the zonal response reduces the heat and
particle fluxes for ITGsbut increasesthem for TAES

A Axisymmetric Alfvén with Eigenmode [&hi]
Th p Is nonlinearly excited and might be the
cause for the increased fluxes.
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Thank you for your attention

Questions?
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Bottino, B.F. McMillan, J.N. Sama, Aiancalani, S. Brunner, and L. Villard

EFTC 2025 Baruch Rofman- baruch.rofman@epfl.ch - SPC- EPFL 22



EFTC 2025

Additional slides
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Nonlinear modification of themrofile
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%1073 TAE vs. ITG
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Nonlinear modification of themrofile
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