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Almost over the last half century, much effort has been constantly invested worldwide to 
achieve ignition and gain in inertial confinement fusion (ICF) research. The principal fusion scheme 
is based on the DT-reaction, because the ignition temperature is about 5 keV, which is the lowest 
and thus believed to be easiest to achieve among the nuclear fusion reactions with neutron yield. 
Still, a clear milestone for ignition has not yet been established.  

Meanwhile, proton-boron (p11B) nuclear reaction, p + 11B �  3!  + 8.7 MeV, is particularly 
interesting and attractive, because it has the outstandingly useful feature – “neutron-free” [1,2]. 
However, the cross section of p11B exhibits a relatively broader resonance peak at " = 500 - 600 
keV, which is much higher than " = 60 -70 keV for the DT reactions. To realize the p11B reactions, 
the traditional option “implosion” employed for DT reactions to convert the imploding kinetic 
energy into the thermal energy, is apparently excluded.  

Here we propose an advanced target design for p11B nuclear fusion, in which main fuel (B2H6) 
is imploded and compressed by ns-long laser pulse, while first proton beams triggering the nuclear 
reactions are produced at the center or peripheral region of the target. At a glance, the structure 
looks similar to that of the electron-driven fast ignition. However, the core-engine to drive nuclear 
reaction is totally different, and nanostructured targets are well imbedded in the central volume as 
proton source. The 50-100 nm sized spherical targets have optimized structure [3] to provide 
quasimonoenergetic proton source, the conversion efficiency from absorbed energy to proton 
kinetic energy amounts as high as 30%. Fig.1 shows such an example (the peak energy of protons 
can be controlled by the target and laser conditions), that has been obtained by 3-dimensional 
particle simulations.  
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3D MD simulation shows that very high conversion 
efficiency ~30 % can be obtained by hollow nanosphere
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