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The figure on the front cover illustrates that a combination of low- ( < 6) and mid-mode (6 <  < 40) asymmetries is necessary to 
reproduce and explain the experimental observables of high-convergence cryogenic implosions on OMEGA. The reconstructed 
simulation of high-performing shot 77068 is shown. It is expected that mid-mode asymmetries, such as  = 10, can be introduced 
by the overlapped intensity variation arising from the superposition of all 60 laser beams on OMEGA. A multi-objective analysis 
technique has been developed for investigating such systematic degradation mechanisms of an imploding core. This technique 
was applied to an ensemble of cryogenic DT implosions that generated hot-spot pressures of +50 Gbar, which showed that a 
systematic and repeatable combination of modes is responsible for the observed performance degradation. This concept-driven, 
multi-objective technique for analyzing data 
from cryogenic DT implosions on OMEGA takes 
into account the trends in all the experimental 
observables, thereby providing a technique for 
investigating the cause of the performance degra-
dation and systematic errors in the measurement.

In the photo on the right, student A. Bose is 
shown with a plot depicting the current standing 
and future potential of the 100-Gbar Direct-Drive 
Campaign on OMEGA. This plot illustrates the 
advantage of the direct-drive approach in produc-
ing high fusion yields compared to indirect drive 
with same laser energy. The downside of this 
approach is the anticipated drive asymmetries—
mid and high modes—that have been analyzed in 
the context of the experimental results.


