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NSTX

Overview

• Theory and modeling talks fall into two
categories
– Results review : Specific shot analysis

– Updates and plans : Generic equilibrium

• This was not a comprehensive forum



9/30/2002 Manickam 3

NSTX

Results Review talks

• CHI – Schaffer

• MHD – Bialek

• Energetic particles – Gorelenkov, White

• Confinement and transport –  Redi

• RF – Bonoli, Mau

• Boundary – Rensink, Stotler

NSTX
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NSTX

Theory and modeling talks

• CHI – Tang

• MHD – Guazzotto, Park

• Energetic particles – Belova

• Confinement and transport – Houlberg

• Boundary – D’Ippolito
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NSTX
CHI

Issues Modeling of experiment, helicity transport and physics of closed surfaces
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NSTX
CHI
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NSTX
MHD
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NSTX
Flow and parallel anisotropy

have opposite effect
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NSTX
MHD
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NSTX
Simulations for n>7 show localized modes with large compressional

component (CAE?)

Contour plot of z-component of 
fluid velocity at equatorial plane

Vector plot of poloidal
fluid velocity.

Contour plot of
perturbed pressure.

ZV Pδ),( ZR VV

Hybrid simulation with n=8 show
weakly unstable mode with m=8-10,

⊥>= BBci δδωω ||   and  ,4.0
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NSTX

Identification of Alfven eigenmodes

• Observed sub-cyclotron oscillations are likely to be Compressional and/or
Global Alfven eigenmodes driven by NBI ions

• Experimental spectral analysis yields qualitative agreement with theory

• Finite aspect-ratio analysis give correct frequency spacing

• More accurate analysis including realistic distribution functions for growth-
rate using HYM code in progress

• Accurate mode charactersitics information required – polarization

• Damping mechanism to be studied – continuum , stochastic
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NSTX

Bounce frequence fishbones

• Large amplitude bursting modes
identified as bounce frequency
fishbones

• Important when there are many
trapped particles and bounce angle
is large

• Stable to precession resonance
fishbone

• Could be important in ignited
plasmas
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NSTX
Fast Ion Transport Calculations

 
• Benchmarking of EIGOL and GYROXY 

confirms results of both codes and 
are in good agreement with CONBEAM - can extend GYROXY 

to long time orbit calculations

• CONBEAM provides fast estimates of confinement
without details of ion orbit paths (minutes). 
Confirmed good confinement with high Ip, Bt, 1/ρL, high rtan

15 EFIT NSTX equilibria : ρL best guarantor of good confinement
 A possible between-shots analysis code

Recently upgraded to calculate nonadiabatic losses (small)

• GYROXY calculations
- long integration time calculations of collisionless confinement (days)
- can address nonadiabatic and collisional losses
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NSTX

Neoclassical theory developments
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NSTX
Modeling of HHFW current drive using

TORIC

• Full wave solver coupled to an
adjoint solution of the Fokker-
Planck equation

• Modeling predicts Ico > Ictr

• Reduction in J(r) due to
trapping is significant

• Need to include poloidal field
variation
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NSTX
Modeling of HHFW current drive using CURRAY

• Ray tracing coupled to an adjoint solution of the Fokker-Planck equation

• Reduction in J(r) due to trapping is significant

• Coupling to TRANSP near completion
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NSTX

Modeling of boundary with UEDGE

• Initial analysis of boundary
characterization

• Separatrix position from EFIT
inconsistent with edge data

• H-mode transport coefficients
appear to be 10 times DIII-D

• Divertor heating power and
impurity content from simulation
don’t agree with experiment
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NSTX

Simulation of gas puff imaging

• DEGAS-2

• Realistic 2-d
geometry

• Input n( r ), T( r )
and compare with
observed cloud, or

• Use ad-hoc 2-d
perturbation and
compare spatial
structure
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NSTX

SOL transport theory and modeling


