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Particle Transport 

•  Sbeam generally “well-known” 
–  Determined from collisional processes, 

sometimes with AFID 
–  Match neutrons by adjusting n0 

•  Swall is computed in a simplistic fashion 
–  Assumed n0, 1D neutral transport model 

•  Can infer particle D in core region, where 
beam source dominates 

•  D outside r/a~0.5 highly uncertain 

•  Need better determination of 
–  Swall 
–  Up-to-date particle transport 

calculations (physics model for pred.) 
•  Critical to both interpretive and 

predictive modeling 
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Particle source from:

Beams (3 MW)

Gas Puffing (n0 bc)
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Momentum Transport 

Momentum transport governed by: " mnR
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Total input torque

Collisional torque

JxB torque

Thermalization torque
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Sources

Losses

Total input torque

Viscous loss

dp/dt

Convective loss

c-x, etc loss
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Momentum Transport 

•  For full interpretive/predictive modeling, need to include all 
torques. 

•  Missing is residual stress 
–  Conversion of turbulent energy to directed flow  
–  Needs toroidal symmetry breaking of turbulence wave propagation 

–  Develop reduced models from gyrokinetic calculations 
–  Verify and validate analytical models (Weiland, MMM,…?) 
–  Use empirical expressions (Solomon, sub. to NF (2012): 
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