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It is essential for the success of the laser fusion program that adiabatic implosion pro-
cesses be demonstrated experimentally. With eight beams delivering a total of up to 5
kJ on target in about 1 ns, the Helios CO, laser now provides sufficient power to implode
targets adiabatically to density higher than that of solid DT.

In our first sequence of high density experiments, glass microballoon (GMB) targets
are coated with different thicknesses of parylene (0-100 wm) which are designed for syste-
matic investigation of high density pellet compression. Low-density parylene ablators
are used to provide shielding of the target interior against electron preheat. Each
GMS is 300 um in diameter with a wall thickness of 1 wm and is filled with 80 atm of D-T
gas.

We have developed ultra-fast neutron detectors which are capable of measuring
implosion time to within 200 ps and fuel temperature in the sub-kev regime.: It is also
possible to measure the burn time, which should then provide information on final fuel
density. At present, direct measurement of density is provided by time integrated X-
ray pinhole pictures. In selected shots, spatially resolved X-ray spectrometry to image
Ar-seeded DT fuel and radiochemical techniques to determine the pusher pR were em-
ployed.

The measured yield, implosion time, ion temperature, and fuel density as functions
of parylene ablator thickness are compared with the throretical predictions. The results
provide strong evidence of adiabatic implosion, and the overall target performance of
these high density targets, illuminated by 1 ns CO, laser beams, appear to be within the
expected range of design predictions.
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