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One of the important key issues is to evaluate the details of the energy deposition of fusion products on the
first wall for the laser fusion reactors. Liquid wall is considered as the first wall. In order to estimate the abla-
tion depth, the ablation mass, and the temperature profiles in the wall, we have carried out the simulation stud-
ies including the energy deposition of x rays and the charged particles, the thermal conduction of he first wall
materials and the energy absorption of charged particles in the ablated vapor. In the case of chamber radii 2 m,
4 m, 8 m with a fusion output 400 M] we have evaluated the ablation of Pb liquid first wall. It is pointed out that
the alpha particles on the first wall have a strong effect on the wall ablation.
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Fig. 1 Concept of an ablation phenomenon.
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Fig.3 Comparison of the X ray energy spectrum emitted from

a direct irradiation target and an indirect irradiation tar-
gets. X-ray absorption coefficient of Pb is also plotted.
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Fig.4 A distribution of the charged particle energy spectra of
the alpha particle, carbon, a hydrogen, heavy hydrogen,
and tritium ions generated by the nuclear fusion reaction

of a direct irradiation target.

Table 1 Energy emitted from the nuclear fusion reaction of a
direct irradiation target.
Particle Energy Sum
Rate
Number Peak Energy
x 1020 M] MeV %
X-rays - 0.02 38 1.0
Alpha 0.29 27 10.6 2.7
© 1.66 1.1 370 9.3
H 1.66 0.09 31 0.8
D 293 0.12 8.1 20
T 293 0.18 12.1 30
Neutron - - 320 80
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Fig.9 Energy deposition calculated immediately after the al-
pha particle irradiation in the case of radii 2 m, 4 m, and

8m.
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Fig. 10 Energy deposition calculated immediately after the
charged particle irradiation in the case of radii 2 m, 4
m, and 8 m.
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Table 2 Ablation depth and ablation mass of a liquid lead first

wall.
Chamber Fluence Ablation Ablation
Radius Depth Mass
2m 148 J/cm? 6.3 um 36 kg
4m 37 /cm? 2.2 um 50 kg
8m 9.3 ]/cm? 15 um 137 kg

HﬂA1$w$ AS400 MJ, FF = v N — P22 m,

4m, 8m DOWFHEITHE B35 X#, 7TIVT7 7T,
mifﬁ/,*ifﬁ/,ﬁmi4iy,Eﬁm§4iy

BRIZ VY X, BAKSRE—BEDOT 7L —v a VIS,
77V — a3 YVEEOMGRE Table 2 1R, H—BEOH
NSV ICHEEHT A ANVE—RTHL IV VR
i, FF o N PED 25 5 LI OKTRIL 4 5 &
b0, FF N =PFEN2m T148 J/cm?2, JFF = v
NN A m T37 ]/em?, BT N8 m T9.3
Jem?EIiF o N=PREO 2 KB L TS, 77
L—a yiRdE, FF = N —PFH2m T63um, ¥
Fx UN=FFEA4m T22um, FF = X N—FFEHN8m
TlLoum EfFF = O N—PLEPRRE L L BITONTHI L
TWaAD, FORMBIIFF = NP FD2FTKEL
%Y, 77—y a YEREFF 2 NP EDN2m T36
kg, iF = Y N—=PFEHN4m T50kg, HF = =P 4%
2A8m T137kg &% 5.

5. f55A

KD F L& LT, BEERFFX TG 2V
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e —BE (Liquid wall) 12BWT

RS RD 5 =7y RV L - —BRA
T, BRE RS THAET 5 X o E BRI~
DIAINF—FL5ORBIITEALEHTES.

2. BEA AN F— 400 M], FF = N —=FF 2m Ok
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63um OE—BENT TL—2a y5 5,

3. BEAZANVE—400M], FF = o N—FF4m & 8
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BEAEMOBA T T T TL—varyLiawnds, £
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FIZHBLTREL B0, TTL—Y 3 v &IE36
kg, 50kg, 137kg &% 5.
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