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Abstract

After achieveing high temperature and high density compression, laser fusion
research proceeded to a new stage to demonstrate ignition and burning of the compressed
fuel. In these experiments, high spherical symmetry is required for implosion and
target technologies including shell fabrication, cryogenic technologies and tritium
handing are again going to play an important role with irradiation uniformity of the
main laser. The present status and requirements for the target are discussed with

cryogenic technologies and tritium technologies being centered on.
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Table 1  Specifications of laser fusion targets for the upgrade laser systems
in major laboratories in the world.

Characteristics NOVA*1 OMEGA*2 GEKKO*3 NIF+4
Upgrade Upgrade
Shell diameter 200 -600 pum 700 - 1400 pm 1000-2000 pm  1000-3000 pm
-required accuracy <1% <0.05 % <0.5 %
Shell thickness 3-5um 5-25 um 20 - 40 um 5-25 um
Fuel layer thickness - 50 - 100 um 50 - 150 um 50 - 100 um
-required accuracy - <0.5 um 1pum
nonconcentricity <0.5 um 1um
Capsule accuracy
External
-nonsphericity <1% <1% <0.5% <1%
-surface finish <1000 A <200 A <200 A <1500 A
Internal
-nonsphericity — <1% <0.5% <1%
-surface finish - <1000 A <5000 A

*1 Previous laser system of Lawrence Livermore National Laboratory

*2 Current laser system (60 kJ output power) of Rochester University

*3 Proposed laser system (400 kJ output power) of Osaka University

*4 National Ignition Facility (under construction, >1 MJ) of Lawrence
Livermore National Laboratory
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Fig.3 Experimental equipment to demonstrate plasma layering method.
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Fig. 6 Trittum facility for a future Gekko laser system. Development of a cryogenic
cartridge, which will be used to carry a plastic shell target filled with high
pressure tritium from a tritium f{ill site to the target chamber, is the key subject
in the next laser system.
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