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While the march towards achieving indirectly driven iner-
tial confinement fusion (ICF) at the National Ignition Facil-
ity has made great progress, experiments show that mul-
tidimensional effects dominate implosion performance. 
Low mode implosion symmetry and hydrodynamic insta-
bilities seeded by capsule mounting features are two lim-
iting factors for implosion performance. These factors 
have a sizeable impact on ICF performance due to the 
high convergences needed for high fusion gains. Physics 
models in the codes that are “good enough” at low con-
vergences may not be accurate enough for high conver-
gence ICF implosions. When applying large complex simu-
lations to ICF problems, one may ask “what is the domain 
of validity for the models that make up the simulations.” 
A major challenge in high energy density science is code 
or model validation due to the integrated nature of ex-
periments and the extreme experimental conditions. De-
signing experiments to isolate and validate models is im-
portant, as well as obtaining data to determine the confi-
dence in the models as one moves to parameters where 
experimental data does not exist. This presentation will 
discuss the challenges, a framework for validating models, 
and the extrapolation beyond experimental data. 
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