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Indirect-drive double-shell ignition, an alternative path to ignition at the National Ignition 

Facility (NIF) has been studied, which consists of a low-Z (outer) shell that impacts a high-Z 

(inner) shell filled with DT fuel. Double-shell target has some its own advantages, such as a 

greater flexibility in pulse shape and relaxed symmetry requirement, but it requires much 

more laser energy because of the volumetric ignition of the fuel compared to the hotspot 

ignition. 

To make use of the laser energy, the double-shell ignition target may be driven by the laser 

rather than the radiation. Here we present a direct-drive non-cryogenic double-shell target, as 

shown in Fig.1, which can release ~5 MJ energy driven by the lasers of 1.2 MJ with an 

intensity below 4×1015 W/cm2 to reduce the LPI. The target is driven by a lower implosion 

velocity of ~200 km/s and the fuel is ignited at a low temperature of ~2 keV, typical character 

of the volume ignition.  
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                                   Fig.1.  Direct-drive double-shell target for 1.2MJ laser energy 

 

It is evaluated that the shells remain intact during the implosions, while 2D simulation shows 

that the hydrodynamic instabilities at the outer surface of the pusher (inner shell) may be very 

troublesome so as to possibly disrupt the shell.  
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