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Status of J& Code Benchmark
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1.Single unstable mode case



Single Unstable Mode Case
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Nonlinear Comparison of:

1. Reduced MHD In a cylinder
2. Full MHD in a cylinder

3. Full MHD in a torus



Single Unstable Mode Case in a cylinder
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Model Comparison final island size

Reduced MHD, cylindrical geometry Full MHD, toroidal geometry A=10
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Perturbed j) With adapted mesh

CylinderA

Torus A




Comparison of B between cylinder and torus
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Model Comparison final island size

Reduced MHD, Full MHD, Full MHD,
cylindrical geometry toroidal geometry A=10 cylindrical geometry

C Very similar final island size for the 3 cases

Final configuration in each case is a 3D equilibrium



Final gprofiles are very similar for the 3 cases
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Status of J& Code Benchmark
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2. Multiple unstable mode cases



q(r) =1. 33e1
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Two-Mode Case Proposed
10/28/2015 byHender
n=1 and n=2 unstable
Cylinder, A=3, A=10 torus
Linear and Nonlinear
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A Two-Mode Case Proposed
6/17/2016 byHender
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Test of linear growth rate with different options for cylinder

p0 = 1.4, dt=2.0,amu=1.e5, eta=1.65 (S = 2.1 x 1)) uniform mesh 0.03

Isplitstep=1 Isplitstep=0

impmod=0 iImpmod=1
16 32 linear 16 32 linear linear
n=1 .0063 .0063 .0063 .0070 .0070 .0071 .0072
n=2 .0048 .0048 .0048 .0064 .0064 .0064 .0066

Conclusions:
1. isplitstep=0 (nsplif) is most accurate, but only viable for linear runs
2. Isplitstep=1 (split)
1. impmod=1 Caramanadv.) more accurate thaimpmod=0 @-implicit)
3. Good convergence in toroidal mode number for {awnodes (1 and 2)



Mode Growth vs timdor toroidal g0=1.33 2 unstable mode case
Comparison of 16 planes (solid) and 32 planes (dashed)
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Comparison of surfaces at time t=1200
for g0=1.332-Mode casewith 16 and 32 Planes
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Jo = 1.44 case (2 unstable modes) Note n=1 most unstable

f__

Need to redo with sheared toroidal rotation!



Comparison of Reduced
MHD and Full MHD
In cylindrical geometry
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