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ITER

Type | ELMs ~ 1024 m-2s-1
0.2-2 MJ/m2, 0.1-1 ms : ~ 1026 m-2

Transient heat loads | | ‘ Steady-state heat loads |

> d'r; * W

droplet splashing : ‘ . % - He
! it 4G -D ’

W fuzz - Fuzz
- Ref.: S. Takamura, PFR 2006., M. Baldwin, NF2008.
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Magnetized Coaxial Plasma Gun (MCPG)
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ELM

Present
MCPG [1]

Energy density
Pulse duration

Capacitor bank
energy

Plasma speed
lon energy (D*)
Electron density
lon flux
Particle fluence

cracking of pitch fibres

negligible
erosion

PAN eros. PAN erosion
= 100 shots = 50 shots

0.7 MJ/m?2

PAN erosion
> 10 shots

i° L1 1 1|'0 L1 15
0.5 ms

|
energy density* E / MJm 2

heat fluxI factor Pl-\fﬁ 7/ M\le'*s‘ﬂ |
24.5 kJ

(7 kV, 1 mF) negligible ‘

I
2D/|\ 40

melting of

damage lile edges

50 km/s R
mitigated *Al =500 us
30 eV ELMs in ITER ‘E cracking of recrystallized
tungsten at 420.000 shots
1x1021 m-3
5x102° m-2s-1

7.5x10%1 m-?

crack formation

[1] Y. Kikuchi et al., J. Nucl. Mater., in press (2011).
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W

Cracks 0.7 MJ/m2 x 10 pulses

40 pulses

Mo bolts

HSUS3O4

x5 pulses 100 um x40 pulses 100 um

Expansion of crack area with the increase of the gun pulse number W sample: Diameter 25 mm
Crack depth ~200 um Thickness 1.5 mm

Sample holder
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Previous MCPG
Surface absorbed energy density mmmp |[~0.7MJ/m?

It has been observed that
® No melting of the W surface by irradiation of a single pulsed plasma
e Surface cracks of the W surface by irradiation of a single pulsed plasma

Upgraded MCPG

Surface absorbed energy density ‘ ~2 OMJ/m?2

It is expected that
e Melting of a W surface by irradiation of a single pulsed plasma

e Droplet splashing of a W surface by irradiation of a single pulsed plasma
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MCPG

Calori/meter

0.96 mF x 3

(200 um)

W

Outer electrode

Inner electrode

\ 4

External bias
field coil

- Gas puff

Capacitor bank
(7 kV, 2.9 mF, 70.6 kJ)

CHVDé;

Eﬁ‘ %_ Jﬂagmom | —

>

Wm

W coating

g
300 mm

390 mm
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tube
Inner electrode

Tapered

ICF152

Bellows
tube

Ceramic
insulator

Gate valve

MK

—
=
o
o
-
)]
0
©

-

Drift tube

2011 7 21




g

AT

o
! "
L N 1
.
- 1 L] Y
- - — ",
- . _,_.”q T —— = = o (AT E .
- r:l -~ ] ! Y
& o L | y
oAy -
i - \ ¥ 3
- L
L “ 5 I
T4 = ! )
- L] 3 L r :
- \ § i st
- » - L
¥ L |
L = § L . i
= -~ d 4 Wy i ]
U 5
S ¢ ) X
[
i . 2 . .
= ..:
"
N L
()
. = A
] -
Ay hl
-

TS

2011 7 21




o 0 w|00m 2 0 |50 160 17

|
(| i \|l|||||| it
LU L i Py oy
W Sl gy v
F\, ! *

Yirayd ! -;ﬁ.!'w-t gl?‘i? _ i(’m(”,

13,

RS RSBl TOLTY i B

-
. [

2011 7 21




MCPG

- 0.20kV
e WY e Gun current; ~ 100 kA (at 7 kV)

e Pulse length: 0.2 ~0.5ms

gun®
80

#590V,_,.: 5kV,V

120 [y

. Plasmoid sp%eed :

s
E
5
c
8
m

Bias flux [mWb]

: .

Vaun [KV]

Plasmoid speed: ~ 100 km/s
(ion energy for D*: ~ 100 eV)

Magnetic field [kG]
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MCPG

H, Plasma

Qab VS ‘Pbias
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