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Direct modelling of experimental signals

Example: CCD Hg, camera
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Experiment Modelling

By R.Schneider, D.P.Coster
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Flow Velocity Profiles for the Attached and Detached State

I,=12MA, B, =3.5T,q,, = 4.4, L-mode

B2 multi-fluids code for ions : D*, C*-C% D, =0.3m’/s, ¢ = | =2.0m"/s,, : classical
Eirene Monte Carlo code for neutrals : D, D,, C
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Fig. 7 2D-profile of parallel Mach number (M=u,/C,)
The spatial M-profiles are compared between
(a) attached plasma case : 7,=1.0 x 10" m and
(b) detached plasma case : 72,=2.0 x 10" m™.
For both cases, the total input power : P, =2.5 M'W.
A.Hatavama.et al.; IAEA 2002

Comparison with the experiments

(a) Numerical Result (b) Experimetal Result
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Fig.16 Comparisons of radial M-profiles
® Interesting Common Features
1) As the separatrix electron density n_, at the mid-plane
increases, the Mach number becomes larger,

2) Mach number first starts increasing near the separatrix
and then the peak moves radially outward, and finally

3) the peak value becomes quite large (M ~ 1).
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*A.Kukushkin, et al:
N.F. 42(2002)187, 43(2003)716, N.F. 45(2005) 608.
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Multi-step lonization / Recombination processes

To speed-up the numerical calculation, an Implicit Monte-Carlo
Method is used. The transition probability P from the Ath charge
state to the k-th charge state between time step Dfis obtained by
solving the rate equations for each cell:
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K. Asmussen, et al., Nucl. Fusion 38 (1998) 967.

Initial Test Calculation After IMPGRO-EDDY Coupling (1)
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Initial Test Calculation After IMPGRO-EDDY Coupling (3)
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Code Validation by JT-60U experiments (K.Hoshino, et al)
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Fig.1 Location of tungsten tile in JT-60U|[1]
*Tungsten tile was installed on upper part of the outer divertor plate
In the toroidal direction, tiles cover about 17 degree in P-8 section.
*To investigate tungsten transport, the strike point was moved
onto the W tile in some shots.

(25/1003 for 2003-2004, 21/1540 for 2005-2006 )




Poloidal distribution of deposition

30 T T T T T T T
CaseA [ o Poloidal Distribution (section P-8) 5
1 T T T T T T T T
25r a 2003-2004 exp
Sosf EDX (absolutely calibrated -/ 1.6
e d by neutron activation)

20

-j0.8

L
)
=

o
o

e}
100, 200, §DD 400
Distance along;tile surfage (mm)

L ) P -] ] ]
Tnner Divertor Inner Wing  Dome Top _ Ouler Wing

Exp. Ref.[1]

tungsten deposition [a.u.]

"G Surface Density (x10"" cm %)

%00 -100 0 100 200 300 400 500 600
Distance along the surface [mm]

As the first step of the code validation, encouraging results have been obtained.

More detailed and quantitative comparison is now under way.

[1]1Y. Ueda, et al ., in Proc. 22nd IAEA-FEC, Geneva, Oct. 2008.

2D profiles of W density

2Coase A (W exp. configuration) Case B (normal configuration)

The amount of initial generation is the same in both
case. an (a.u./m?): normalized density (sum of all charge state 0-30%)
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