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A general expression for W, depends on df/de and df/dW

Kinetic stabilization of the resistive wall mode is calculated with the MISK code, using:

A NOf , OfF
SWic — Q‘H Z fd_/dkfdmk_ (wr +17)5e + 5w 5 |[(H/2)?

B {wD —|—fu..fb — Weff + W — Wy — 7Y

[=—oc

Maxwellian Isotropic Slowing-down Actual NSTX E.P.
Thermal ions and Alpha particles Beam ions
electrons
m \s . 3n a1 /my\? 1
= T eTE = 2 -2 4 s U yv) =
e W) =n(50) e fle,¥) = g7 (n(1+27)) (E) o f(=,9,%)
No problem Should be fine for alphas. Presently being
used for beam ions, despite its limitations.
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TRANSP gives out an energetic particle distribution function

\EFITDZ, Szot 121020, timEeZBD’lms ° TO CatCh part|C|eS on thelr l(homen

12 surfaces we take a vertical slice,
rather than a horizontal slice
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Analytic expressions for E.P. f have been derived before

2
= 9
= =

e~ (x—xo(0))?/8x>(,¥)

. 1
f(e,U,x) = M(s, D) =C2(V) 533 (e, T) = Cy(T) — 5111[ ,

dx2(s, W) =7 4+ C4(0)
(@ 1 b) {
ITER TRANSP 06l |
% j - ] \ rfa=0.6
g ] o - ‘.':':-.;__ ‘(/
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[N.N. Gorelenkov, H.L. Berk, and R.V. Budny, Nucl. Fusion 45, 226 (2005)]

e Physics based

— Actually more complex than shown above (trapped vs. circulating)
e But, doesn’t work for NSTX (I tried it)
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ITER and NSTX cases are quite different
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First idea: X, is € dependent

100""|""|""|"" OO....|....|....|....
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Second idea: Double Gaussian?
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Finding an analytic fit is not an easy process

e My best analytic expression so far is:

fl=,0,y) ,tﬂ’@ e~(xxo(=1)*/5x* (=) | Two major changes:
’ ~ LWy Gy(v) ox2(z, 1)

e “magnitude” term is more generalized

xo(z. ) = Ca(¥) + — :{iﬁ’} o *X, is dependent on & (which causes
e s .
correction to 6y as well)
1 £3
51’2{5‘ U) = Cz(¥) — 3 In [,i T Co(D) + C1o(¥) [xo(=, V) — xo(Emax, V)|
g2 40
e Gorelenkov:
Co(T) e~ (xxo(¥))*/8x*(=.¥) _ 1 -3
U y) = xo(¥) = Ca (U a2 (e, ) = C3(T) — =1
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@ NSTX
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Finding an analytic fit is not an easy process

e My best analytic expression so far is:

- [w@ e~ (xx0(=.9)*/5°(=¥) | Two major changes:
f(E.‘ w-l- CE('II:} 5 (E 'IIJI “« . ” . .
- e “magnitude” term is more generalized

Cs ()

*X, is dependent on € (which causes
1 4+ e—Cs(¥)(e—-Cr(T))

correction to 6y as well)

xo(e, ¥) = Cy(¥) +

1 3
5x* (e, ) = Cs(¥) — 7 In [ 3 + C10(¥) [x0(2, ¥) — Xx0(max, V)|

3 £3 —|—Cg('-1')

e Note:
. . 2
— G, is a normalization factor so that: p. = /fa (5-&‘) d*
— Otherwise there are ten other C(W) to fit.

— There is no physics in the constants, they are selected purely to fit
the TRANSP output.

— This is all on the basis of one shot at one time point.
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TRANSP output vs. analytic fit

100 T T T T I T T T T I T T T T I T T T T T T T T I T T T T I T
L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=0.05 r/a = 0.0500000
. TRANSP . FIT
=
v,
<  50r -
w L
O 1 I 1 1 1 1 I 1 1 <

-10 -05 00 05 10-10 -05 00 05 1.0
X X
e Does a pretty good job.

— Not as good at highest and lowest energies.
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Looking at the “ridge” gives the Gaussian peak magnitude
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Looking at particular energies shows the Gaussian fits

L INSTX 121090 @ 0.601 s ] L NSTX 121090 @ 0.601 s
r/a = 0.0500000

. FIT
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. TRANSP
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r/a =0.05

100 T T T T I T T T T I T T T T I T T T T T T T T I T T T T I T T T L T I T T T T
L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=0.05 r/a = 0.0500000
. TRANSP . FIT
=
v,
<  50r -
o)
O | — |

-1.0 -05 00 05 10-1.0 -0.5 0.0 05 1.0
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r/a=0.15

L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/fa=0.15 r/a=0.150000
. TRANSP . FIT

-1.0 -05 00 05 1.0-1.0 -0.5
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r/fa=0.25

100 ™ N |||.

L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/fa=0.25 r/a=0.250000
. TRANSP . FIT

-1.0 -05 00 05 10-1.0 -0.5 0.0 05 1.0
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r/a=0.35

100 T T T T I T T T T I T T T T I T T T T T T T T I T T T T I T T T T I I__ T T T
L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=0.35 r/a = 0.350000

. TRANSP i . FIT

=

v,

<  50r -

o)
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r/a =0.45
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L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=045 r/a = 0.450000

. TRANSP i . FIT

=

v,

< 50} -

o)

-1.0 -05 00 05 10-1.0 -0.5 0.0 05 1.0
L £
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r/a =0.55

100"' T T T T T T T T T T T T T

L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=0.55 r/a = 0.550000
. TRANSP i . FIT

1 -1"[": 1 1 1

-1.0 -05 00 05 10-1.0 -0.5 0.0 05 1.0
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r/a =0.65

100 T T T T I T T T T I T T T T I T T T T T T T T I T T T T I T T T T I T T T
L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=0.65 r/a = 0.650000
. TRANSP i . FIT
=
< 50} - f
W :

-1.0 -05 00 05 10-1.0 -0.5 0.0 05 1.0
L £
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r/fa=0.75

100 T T T T I T T T T I T T T T I T T T T T T T T I T T T T I T T T T I T T T T
L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/fa=075 r/a=0.750000
. TRANSP i . FIT
=
v,
< 50} Lo —
o)

-10 -05 00 05 10-10 -05 0.0 05 1.0
L £
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r/a=0.85

100 T T T T I T T T T I T T T T I T T T T T T T T I T T T T I T T T T I T T T T
L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=0.85 r/a = 0.850000

. TRANSP i . FIT
=
v,
< 50} Lot |
o)

0 -F_m 1 .——P#-----m““-” .

-1.0 -05 00 05 10-1.0 -0.5 0.0 05 1.0
L £
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r/a =0.95

100"' T T T T T T T T T[T T T

L NSTX 121090 @ 0.601 s i L NSTX 121090 @ 0.601 s
r/a=0.95 r/a = 0.950000
. TRANSP i . FIT

L s e r——

-1.0 -05 00 05 10-1.0 -0.5 0.0 05 1.0
L £
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