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Summary Neoclassical impurity transport: validation

= Neoclassical impurity transport & poloidal asymmetry Impurity flow & poloidal asymmetry during the (artificial) collisionality scan
= Can be determined analytically in a self-consistent way « Impurity : Tungsten W44+ flat initial profile, and decreasing collisionality (g.4)
= Natural asymmetry (no torque) has already a large impact o a8 4 2 1 121/ Peaked jon densily A

» A magnetic island suppresses thermal screening above a critical size o T ' By T s
= Verified numerically on a typical WEST plasma equilibrium 1w i:’,ﬂ;‘

= When impurity transport is predominantly turbulent (as on WEST)
= Poloidal asymmetry remains essentially neoclassical
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Neoclassical impurity transport Fig.4 : Radial flow, s and 4 during  Fig.5 : Asymmetry (top) and ratio of radial flow to theoretial
the collisionality scan with factor value without asymmetry (bottom), for the peaked and flat ion

8, 4, 2, 1, 0.5, 0.25 (peaked ion density profiles, and several radial positions.
density profile).

 With a poloidal distribution parametrized as n,/(n,) =1+ 0cos6 +Asin6 [1]:

Radial flow & poloidal asymmetry vs theoretical model 0-2‘ o '," EJ W
. . . . ~ ".'mﬁ'poaaob'ﬂp.. 0
. with D4 — 7,%2 2 (B2))  C.a~1.5 and k~-1.17 in the banana regime The asy_mmetry C|rcle_|s reproduced (fig. 5_) E L&l v I §-- th.(0)
D¢ =2q maVaTa/T(e’u (B*)) ., Cy - i J - » The radial flow & poloidal asymmetry profiles - 4L Nt i.l"'th'(M)
Cu 1 €y 1; - - - —t—t——
G=0np,— <19, Inpi+C4=-Lo, T, Um —(CO4 k)20, InT, are well predicted (fig.6). N A
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Fig.1 : Self-consistent asymmetry » This mechanism could accelerate plasma contamination [4] = \_
 This fully determines the self-consistent asymmetry when the ion and electric potential « A(2,1)island is inserted in a WEST equilibrium }.%am@_ y
asymmetries can be neglected (the formula can be extended in these cases). and decays to W,.,~4% (fig.7)
« Characteristics of the asymmetry circle (fig. 1 & 2) « Locally, the radial flow of W28* approaches its theoretical
* The circle is centered at _8<O for a pe_akgd ion_density profile (6>0 for a flat one) value without thermal screening (fig.8).
- The asymmetry angle o increases with impurity charge [A=g*Rv,/(e?Q,)~Z,] The radial flow can be fitted by a tanh by introducing .
At saturation (V, ,=0), the asymmetry vanishes Peaked ion density profile, Viy=0.5 the characteristic transport width W, [5] (fig.9). O e ——t05% ooa
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Numerical experiments are performed with the XTOR-2F code [2] including g gggtg gzg Vp=0.8 l. - fit
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MaNg
The Tungsten transport is in fact dominated by turbulence on WEST [6,7]
« An ad-hoc model is implemented in XTOR with D ,=8m?/s, D,,,=0.8m?/s, V,=-6.7m/s:

cur

* The impurity-ion collision frequency v, is scanned artificially
 We consider a peaked and a flat ion density profile (same pressure) (fig.3a)
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density and T | = peaked N, Schliuter diffusion E as observed experimentally [7]
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