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[VanZeeland et al Phys. Plasmas 18,0561 14 (201 1)]
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in these cases, neutron deficiency and EP transport well understood and measured (FIDA, FILD),
successful comparison to quasi-linear hybrid models (amplitudes given by the experiments)
[R.White et al, 201 1]
similar to case studied by Vlad et al, 2009, also Todo [2013/14/15], US codes[ TAEFL,GTC,GYRO]
ITPA DIII-D case [Lauber 2015]
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[B. Heidbrink et al , NF 53,2012]
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conclusions: overlap of many small amplitude modes dominates EP
transport -threshold to strongly non-linear behaviour? ITER?
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ASDEX Upgrade: early off-axis NBI drive [93keV]: /“"
bursting EGAMs, RSAEs and TAE/EPMs () EUROfusion
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*rather well reproducible scenario
*no ‘sea’ of Alfvenic modes (TAEs/RSAEs)
*but strongly chirping n=0 modes and n=| ‘bursts’
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4 discharges: vary angle between
horizontal axis and beam-line
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n=| TAE bursts seem to have some similarity to ‘fast /,\\\
sweeping’ and ‘ALE’ events at JT-60U ( EUROfusion
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JT-60U: K. Shinohara et al, 2002-2004

JT-60U: vilvao~1.3 ; NB: 350keV
DII-D: vivao~0.4 ; NB: 80keV
AUG: vi/vao~0.45; NB: 93keV

additional new physics: nl EGAM interaction, drive at va/3
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o1
S n=1 TAE bursts experimental

T3 e evidence that EGAMs
?O change radial width

g 2 during nl evolution
ES [L Horvath, master thesis

201 5]
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radial mode localisation /T_,» EUROfusion

from reflectometry (hopping frequency) and soft-X-ray measurements:
EGAMs, TAEs RSAEs and intermediate frequency modes are visible in the same
channels = similar radial location at ppoi ~0.2-0.5,

EGAMs more core localised (0.1-0.5), TAEs more outside (0.3-0.7)
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x: sqrt (normalised poloidal flux)
q(x)=a+b x?+c x*+d x'¢
a= 2.40367;b = -0.994915;¢c =2.06782;d =2.61738
simplify?
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sqrt (normalised poloidal flux) 2 =301959

. 2 4 5 6 7 b=-102303

f(x)=atb x*+c x*+d x°+g x°+h x’ ¢ =.381943

d=1.65216e+06

g = -1.85843e+06
h = 660312
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R geo = 1.620m

B geo = 2.248T
R mag = [.666m
B mag = 2.208

a[m] = 0.482m
€=a/R _ge0=0.297
Btot,axis= I -3%

| .step: take mid-radius values for background T;. ; on axis flat density
2.step: use density profile

3.step: use profile for Ti=Te

4.step: use different profiles for Ti, Te

2nd NLED meeting, 14.4.2015



. (7 .
step |: ) EU ROfusion

ASDEX Upgrade

use parameters at mid radius:
ne=np=1.265 10!"m-3
Te=Ti=1.6keV
fao = 909.209 kHz
vaD = 9.54 *|0® m/s

dimensionless parameters: v,?=2T/m
a/pp=115
a/pfast D= I 5 [93 keV]

Bkin,back,on-axis=0-3%

Vihe/Va0= 2.49
veh,p/val = 0.04
Vihfast D/VA0 = 0.312 [93keV]
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x: sqrt (normalised poloidal flux)

electron density [m3]: ne(x)=a+b x+c x?+d x*
a=171587e+19 b =-452225e+18; c=-8.85926e+8 d= 1.98778e+17
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deuterium temperature: () EUROfusion
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x: sqrt (normalised poloidal flux)
deuterium temperature[eV]: Ti(x)=a+b x*+c x3+d x*
a=2474.1;b=-5128.7;c=3417.9,d=-473.3
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x: sqrt (normalised poloidal flux)
electron temperature [eV]: Te(x)=a+b x*+c x3+d x*+e x>

a=707419:b=11909.8;, c =-34439.8:d = 33868.6;e =-11986.6

1200

e e

1000 F

800 f

600 |

400 F

200 F

0

0 0.2 0.4 0.6 0.5 1

2nd NLED meeting, 14.4.2015



Y EUROfusion

jggﬁ

TRANSP NBI distribution function ("

ASDEX Upgrade

2, 0&+18

G —
2e+18 b
1.he+18 }

let18 }

5e+17 E

0 1

X: sqoi"zt (norr%ﬁ{lalised (ij%loidal()'f'lux)

nf(x)=a+b x?+c xb+e x*+g x°

a=4.58182e+17; b =2.3014%e+19;
c =-7.56176e+19;e=-1.4614e+20;g= 1.98287e+20
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simplified NBI distribution function {C)) EUROfusion
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detld

T e
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np(x)=a+b x*+c x*

a = 3.552e+18;
= -6.52986e+18;
c= 2.97864e+18

suggestion for starting point (TAE,RSAE,BAE):
change (Maxwellian) temperature; ‘effective’ Trastp ~ 30keV (T+#Tp=18.75)

representation of anisotropy (EGAM) to be determined together with Claudio
is Claudio’s representation [PPCF 54, (2012) 105017] ok?

[ N/ _(%A—P%o) exp{;“ 1+(AA/\A0)H

X
vV 2mw3/? P
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kinetic spectra
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* AUG (and DIII-D?) seem to be close to regimes with strongly nonlinear
EP dynamics (like spherical Tokamaks or J1-60U)

* TAE/EPM bursts instead of several marginally stable modes - where is the
transition?

eexperimentally: reduced beam voltage and NBIl power scans to be
performed in 2015

eare proposed parameters possible for NLED codes? simplifications
needed? different representation?
*EP parametric distribution function to be determined (next weeks)

*scale to burning plasmas: change p* - mode numbers
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