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In a future laser fusion reactor with a liquid wall,
the surface is heated with alpha particles from fus1on
burns. The thermal load is expected to be 0.4 MJ/m*
per shot in the case of the fast-ignition, laser fusion
reactor KOYO-F". Ten kg of LiPb will be ablated
after each fusion burn and the ablated materials
condense on the opposite surface in 200 ms to allow
the next target injection and laser-irradiation.

To increase reliability of this scheme, detail
analysis on behavior of ablated materials is necessary.
Up-to-date, numerical simulation based on
experimental data is the powerful tool to know the
behavior of ablated materials.

In this study we have developed an integrated
ablation simulation code DECORE ( Design Code for
Reactor ) to clarify the ability of the chamber
clearance™. We estimate temperatures, densities, and
velocities of ablated lead ( liquid wall material ) using
the simulation code DECORE for the case of first
ignition with 200 MJ power output The purpose of
thi(s1 study is to produce data base for this simulation
code.

To experimentally simulate the ablation process by
alpha particles, we heated a Smm x 10 mm x 5 um Pb
membrane by a 15 kA, 40 us pulse discharged from a
300J capacitor bank. Evaporated materials were
captured on glass plates located at 20 mm apart.  In
this experiment Pb was used for simplification, while
the actual liquid metal is L;;7Pbg;. The temperature
of the Pb membrane was estimated by the intensity
ratio of visible emission obtained using 460 and 660
nm band-pass-filters. Since Pb has no strong line
emission in these spectral bands, we assume a black
body emission. The Pb membrane was fabricated by
physical vapor deposition on a glass plate. The glass
plate stands for the residual liquid Pb in the actual
chamber.

Fig. 1 Temperature of Pb plasma heated with 300J]
energy.

Figure 1 shows the temperature of the heated Pb

membrane.  Consumed energy in the membrane
plasma was estimated to be 300J] which were
calculated from the potential between the electrodes
and the current. Temperature distribution is quite
uniform but hot region i1s much larger than the initial
membrane size. This means that the part of the
current runs through expanding gas,
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Fig. 2 Cross section of captured material on a witness
plate

Figure 2 shows a cross section of deposited
materials on a witness plate located at 20 mm from the
Pb membrane. Many aerosols whose diameters
range around 30 nm were captured on a continuous
membrane whose thickness is about 10 nm.

This result indicates that ablated plume consists
of a leading component with no aerosols and trailing
component with many aerosols. This can be explained
with a numerical simulation result obtained by
DECORE.  Figure 3 shows distribution of the
diameter of the aerosols in 1-D expanding plume. A
8 mm thick, 3000K vapor sheet at z = 0 expands both
direction and aerosols were formed only in the central
portion (trailing component of plume) The leading
portion is supper cooled vapor that forms continuous
membrane on the witness plate.

50 —.—WW 1
C | | ]
40 - | Diameter! 109 0
— B ] o
g N, 2
B 30 Supper ! ! Supper 08 2
= _  cooled M%LI cooled E
% [ region | Rat I region EL
5 20| I € H0.7 ©
8 F ! I ] ®
At fiquid + gas ] &
10 - | | — 0.6 4
r p=3000K | ]
|||||||||||||||||||I||||||||||8_5

—153 100 50 0O 50
z (micron)

100 15

Fig. 3 Diameter of aerosols and the distribution
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