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Fig. 1.1 Rate coefficients of nuclear fusion reaction. (cited from Ref. [1].)
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Fig. 1.2 Schematic diagram of generic fusion energy plant. (cited from Ref. [2].)
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Fig. 1.3 Lawson diagram. (cited from Ref. [3].)
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Fig. 1.4 Diagram of tokamak.

Fig. 1.5 Magnetic surface. (cited from Ref. [2].)
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Fig. 1.8 Rate coefficients for ionization, recombination and charge exchange. (cited
from Ref. [8].)
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Fig. 1.9 Basic plasma parameters for attached and detached condition.
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Fig. 1.10 Detached state in JET. (cited from Ref. [12].)
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Fig. 1.11 Physical processes in SOL/divertor plasmas. (cited from Ref. [8].)
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Fig. 1.12 Effect of the divertor geometry on the neutral transport. (cited from Ref.
[27].)
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Table 2.1 Atomic and molecular processes taken into account in the analy-
sis.  (ElLelectron impact ionization, EL:elastic collision, CX:charge exchange,
DS:dissociation/dissociative ionization, RC:recombination)

reactions kind | Ref.

1 e+H — H'+2e EI | [18]
2| H"+4H — H+HT' CX | [19]
3| H*4+H — HT+H EL | [20]
4| e+H" — H RC | [18]
5 e+H, — H+H+e DS | [21]
6 e+H, — HJ +2e DS | [21]
7 e+Hy, — HT+H+2e | DS | [2]]
8| H"+H, — H"+H, EL | [20]
9 e+C — CT+2e EI | [22]
10| H"+C — H+C* CX | [22]
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Fig. 3.1 Cross-sectional view of the W-shaped divertor of JT-60U. (cited from Ref.
[4].)

Table 3.1 Operation parameter.

U Open divertor | W-shaped divertor
shot# 24830 30981
Plasma Current 1.8 MA 1.2 MA
Toroidal Magnetic Field 35T 35T
Effective Safety Factor 4.7 4.4
NBI Power 4 MW 5 MW
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Fig. 3.2 Numerical grid for analysis of JT-60U ”Open” divertor geometry.
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Fig. 5.4 Thompson energy distribution function. (cited from Ref. [11].)
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Fig. 5.5 Rate coeflicient for ionization. (cited from Ref. [11])
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Fig. 5.6 Rotation from v~ to v™ in the velocity space.
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Fig. 5.9 Rate coefficient for recombination. (cited from Ref. [11])
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Table 6.1 Normalized density averaged in each region.

Normalized density [107°]
Region Case A Case B
Core 0.021 0.018
Inner divertor 3.4 13.7
Outer divertor 2.3 6.5
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Fig. 6.4 Normalized density profiles of neutral impurities.
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Fig. 6.5 Normalized density profiles of Impurity ions. (the sum of each charge
state.)
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Fig. 6.6 Magnitudes of thermal force Fy, and friction force FY, are plotted along
the poloidal field line from the outer divertor. The open and closed symbols are
the results for the case A (attached case) and case B (detached case), respectively.
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Fig. 6.7 Normalized density profiles of the charge state Z = 1.
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Fig. 6.8 Normalized density profiles of the charge state Z = 2.
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Fig. 6.10 Normalized density profiles of the charge state Z = 4.
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Fig. 6.11 Normalized density profiles of the charge state Z = 5.
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Fig. 6.12 Normalized density profiles of the charge state Z = 6.
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Fig. 6.13 Normalized density profiles of the charge state Z = 7.
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Fig. 6.14 Normalized density profiles of the charge state Z = 8.
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Fig. 6.16 Normalized density profiles of the charge state Z = 10.
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Fig. 6.17 Angular distribution of incident particle. Angular distribution function
p(#) is defined by p(f#)=(number of incident particles with #) / (number of all
incident particles).
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Fig. 6.18 Dependence of self-sputtering yield on the incident angle. Y (6, Ey) is the
sputtering yield for the incident angle §, and Y (E) is the sputtering yield for the
vertically incident. (cited from Ref. [5].)
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Fig. 6.19 Self-sputtering yield. (cited from Ref. [5].)
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