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Numerical setup up for 8.2m DEMO divertor

- At core boundary (r/a~0.95):

P, =250MW, S,CB=1x102s"! f
- pumping speed: S, =63 m?/s i
-Only Dand Ar. (no W, no He, no T) |
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SONIC EF =

Impact on the plasma solution: BARRFHHRRHARERS

iterative calculation of SONIC

H. Kawashima, Plasma Fusion Res. 2006,

i SOLDOR "\ K.Shimizu NF2009
fluid model || Domain for Neutral / Impurity
ion particle conservation - Domain for Plasma / Neutral / Impurity

parallel ion momentum conservation
ion and electron energy conservation

\—{ Plasrnla (fuel ion) }— 1
~ SONIC )

NEUT2D i 4 IMPMC &
Monte-Carlo particle model Monte-Carlo particle model
~ Boltzmann eq. Guiding center approximation
o A&M, Geometry effect, pump... Kinetic effects, PWI ...

Neutrals(fuel) ]—/ \'{ Impurity(He, Ar, C, W ...) ]’J

Add ionization enhanced by \ Impurity(Ar) in this study
radiation transport (2mm sphere model) non-coronal model
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Radiation Trapping and Spectroscopic measurement

Plasma
Photo Photo
emission absorption )
Spectroscopic measgrement I A A A A Excited state 1
Emission line 1 ‘1’ \ 4 ,
Excited state 2
DR S
Emission line 2 absorbe
4 \ 4 Ground state
Electron
impact
Position A atom Position B atom
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Radiation Trapping and Spectroscopic measurement

Plasma
Photo Photo
emission absorption )
Spectroscopic measgrement I A A A A Excited state 1
Emission line 1 ‘1’ \ 4 ,
Excited state 2
DR S
Emission line 2 absorbe
4 \ 4 Ground state
Electron
impact
Position A atom Position B atom
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Effective lonization and Recombination Rate coefficients
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Radiation Trapping and Spectroscopic measurement

Plasma
Photo Photo
emission absorption )
Spectroscopic measgrement I A A A A Excited state 1
Emission line 1 ‘1’ \ 4 ,
Excited state 2
DR S
Emission line 2 absorbe
4 \ 4 Ground state
Electron
impact
Position A atom Position B atom
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Iterative CR model for radiation trapping
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SONIC EF =

Impact on the plasma solution: BARRFHHRRHARERS

iterative calculation of SONIC

H. Kawashima, Plasma Fusion Res. 2006,

i SOLDOR "\ K.Shimizu NF2009
fluid model || Domain for Neutral / Impurity
ion particle conservation - Domain for Plasma / Neutral / Impurity

parallel ion momentum conservation
ion and electron energy conservation

\—{ Plasrnla (fuel ion) }— 1
~ SONIC )

NEUT2D i 4 IMPMC &
Monte-Carlo particle model Monte-Carlo particle model
~ Boltzmann eq. Guiding center approximation
o A&M, Geometry effect, pump... Kinetic effects, PWI ...

Neutrals(fuel) ]—/ \'{ Impurity(He, Ar, C, W ...) ]’J

Add ionization enhanced by \ Impurity(Ar) in this study
radiation transport (2mm sphere model) non-coronal model
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Spatial profile near the inner targets
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n, and T, decrease and n, increases due to the enhanced ionization rate
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Emission intensity (arb. unit)
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Emission intensity (arb. unit)
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Photo-excitation (R=0) (m'3s'1)
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Spatial profile near the inner targets

W/O Photon absorption

W/ Photon absorption

n. and T_ decrease and n, increases due to the enhanced ionization rate



