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��"%C 10 keV (1.3x1019m-3) 10 keV (2x1019m-3) 10keV#9
1020m-3#9
I
4�7+1H#
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B6%C 20keV (2x1018m-3), 
10keV (1.6x1019m-3)

10keV (2x1019m-3)

KC 1.2x1021m-3 (0.3keV) 4x1020m-3 (1.3keV)

���? 5.1% (0.425T),    
4.1% (1T)

5% (1-2T) 5%#9 (5T)

@:$A 54min (0.5MW), 
48min (1.2MW)

1hour (3MW) @:(1F)
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• ��$ ��&! (~ 48 min, 1MW-class)
1.2x1019m-3, 2keV, 2859s@1.2MW(ECH+ICH), 3.36GJ

• �����$��'��� ��&! (> 200 sec, 2MW-class)
3.3x1019m-3, 1.5keV, 345s@2.3MW(ECH+ICH)
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H7.VK7�-:FA %$��: 
ne ~ 1.2x1019 m-3, Ti ~ Te ~ 2 keV, td ~ 2859 sec,
PRF ~ 1.2 MW (PICH ~ 0.94 MW, PECH ~ 0.24 MW), 
Wheat ~ 3.4GJ, ni0tE

*Ti0 ~ 3.5x1018 keV m-3 s
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PRF ~ const (1.3 MW)
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Specimen
(SUS316L)

TEM image with long exposure-time for only He SSO.
M. Tokitani 2014 (PSI)

Exposure time (s) 1000 3389 9980

Thickness (nm) 5 15 40

C (x1019 atoms/m2) 260 370 (98%)

Fe (x1019 atoms/m2) 3.0 3.8 (1-2%)

Mo (x1019 atoms/m2) 0.07 0.23

Desorption (x1019 He/m2) 0.63 1.88 10.6 (300-600 K)
11

RF: 1MW�%�
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4 ~ 5 nm/1000s
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ICRF
antenna

Strike point 
of Divertor leg

Top view by
fast camera, 
DT ~ 0.4 s

divertor

ne (x1019 m-3)

Te (keV)

PRAD (au)

Iimp (au)

PRF (MW)
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M. Tokitani J. Nucl. Mater. 438 (2013) S818.

C > 90%, 
Fe ~ a few %,
Ti, O
Dense, hard, 
and brittle
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*Reversed magnetic 
field configuration
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(thermocouple)



������
�������	

H. Kasahara | L15, QUEST 10=S1T63+ ~ 	����X��	�����0J ~ | 20th, July, 2018 | Page : 19

He particle balances w/wo the effect of the MMLs 
Wall-pumping: absorption (>0), desorption (<0)
(Assumption:  MMLs covered 26% of the PFCs.)

Unit: x1019 He/s 0-200 s 500-1500 s 1800-2800 s

He fueling rate 6.22 0.28 1.48

Wall-pumping 
fuel – pump(0.4)

5.85 -0.09
(Desorption)

1.11
(Reabsorption)

w/ MMLs (26%) 5.48 -0.46 0.74

3<c�!"#$%"W( .H
6.2 (0-200s), 0.3 (500-1500s), 1.5 

(1800-2800s) (x1019 He/s).

ne (x1019 m-3)

Pressure (Pa)

Fueled and exhausted particles (x1019 He)

Time (s)
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