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Light Impurity Transport at an Internal
Transport Barrier in Alcator C-Mod

Internal transport barriers have peaked main-ion profiles and
higher core reactivity

Peaked impurity profiles increase radiation lesses and dilute the fuel

All profiles for C-Mod are measured except for light impurities and
we know that there are sometimes differences between light and
heavy impurities

This data will complete the particle profiles set for C-Mod
Outline
— Light impurity profiles compared to plasma profiles
— Transport
» Profile analysis
» Numerical simulation
— Neoclassical comparison

— Conclusions and future work



Boron Profiles Steepen During ITB
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¢ Hollow profiles: future research
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Comparison to Other Plasma Profiles
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Impurity Transport

Profile Analysis
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Simulation of Impurity Transport

Review
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Impurity Transport
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Prediction for Impurity Transport

=T +I

z = * Anom coll

¢ T, neoclassical transport
collisions of particles in a toroidal magnetic field

¢ I . turbulent transport
convection of density fluctuations by fluctuating ExB drift velocity

¢ For neoclassical transport and for turbulent transport within
quasilinear theory

on
IL=-D—+v.n,
or

vz = vAnom + vcoll

D, =D

Z Anom

+D

coll



Neoclassical Predictions for v/D
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Impurity Transport
Neoclassical Comparison
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More Predictions for v/D

I, = —D% +Vv,n,
examples of turbulent v/D
pinch name |dependence direction charge mass refs
dependence | dependence
curvature . 199 % _ o = f(Z) = f(A)  1,2,3,4,5
q or or
=>inward
thermodiffusion | 1T TEM= inward 1 = f(A) 1,3,2,6
T or ITG=outward Z
parallel TEM=>outward 4 4 1,2,3
compression ITG=inward A A
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Next Step: Hollow Profiles?
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Conclusions

In the region of an I'TB in Alcator C-Mod, boron peaks. The hollow
or flat profile observed in L-mode and early H-mode evolves to one

in which the local boron density exceeds that in the plasma region
outside the ITB.

Boron accumulates in the ITB region. This follows from the
comparison of main ion and impurity gradient.

Inward convection increases relative to the diffusion.

Comparisons with neoclassical transport indicate that anomalous
transport is reduced in the I'TB, but for these discharges,
neoclassical transport does not predict the impurity peaking or scale
length of the gradients.

For the Alcator C-Mod ITB, light impurity transport shares with
heavy impurity transport, both peaking and increased inward
convection.



