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対向高速点火方式レーザー核融合の開発の現状

Counter-illumination fast ignition fusion:present status
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　　 The counterbeam fast-heating can effectively

heat the core due to the Weibel instability between

the counter hot electron currents. It is demon-

strated by the CD double foil target [1], followed

by the shell target [2]. The instability deposits hot

electrons in the imploded core plasmas [see Fig. 1]

and even in a solid beads [3, see Fig. 2].

Fig. 1: 2DPIC: B-field due

to counterbeam Weibel insta-

bility.

Fig. 2: Weibel instability in-

side the two-side irradiated CD

bead, shown by the red arrow.

　　We propose a scheme that directly heats the imploded core by

energetic ions driven by an ultraintense laser LFEX [4, see Fig.3].

A spherical deuterated polystyrene (C8D8 or CD) shell was polarly

imploded by two counterbeams of a GEKKO XII (GXII) green laser.

LFEX is focused onto the naked core from the side, vertical to the

GXII axis. Illuminating LFEX to the core as close as possible shows

us that both the hot electrons and energetic ions play main roles in

core heating. The hot electrons heat the whole core, but the ions heat

locally the surface of the core. In fact, DD beam-fusion neutrons with

the yield of 5× 108 n/4π sr are observed.

Fig. 3: LFEX directly heats the ions in

the counter imploded core.

　　 The above counter beam scheme results lead us to the prepara-

tion for the Mini reactor CANDY using high-rep. 4 kJ lasers. Two

beams counter implode the cryogenic fuel shell to a dense core, which

the remaining two counter short pulse lasers in the same axis heat in

order to make a DT fusion. This will start in 5 to 10 years. Fig. 4: Mini reactor CANDY.
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