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Simulation of microtearing turbulence in NSTX and scaling

with collisionality

- Experimental motivation: favourable Qg , ~ v+ dependence in NSTX

Cause of anomalous ¥y, in high-B discharges unknown, scaling to future devices uncertain
Microtearing modes robustly unstable in high v. discharges (outer half-radius)

Linear stability scaling y;,, ~ v, qualitatively consistent with experimental trend — motivates
non-linear simulations using realistic experimental parameters

« First non-linear gyrokinetic microtearing simulations for an ST (PRL, 2011)

New and unique physics
Simulations require relatively fine radial grid to resolve resonant current layers (A;~0.3p)
Transport dominated (~98%) by magnetic flutter (6B,/B~0.15%)

Perturbed field lines are globally stochastic (w,,s>0r,4), test particle stochastic transport
model (y.~V1.-Dy) agrees to within 25% of simulations

Transport scaling relevant to experiment

Predicted X, sim/Xce ~ V«e=! ClOSe to experimental scaling

“Stiff” with VT , instability threshold important (and non-linearly upshifted)
Suppressible by experimental levels of ExB shear

Measurement opportunities

BES (k,p.<1), high-k scattering (dn, k>>k,), polarimetry (6B, strong, broad & ballooning)
New data prior to APS (XP1164) would be great, but not critical to invited talk

APS 2011 invited proposal (Guttenfelder) May 2, 2011



