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High energy density experiments on Sandia’s Z Facility result in extreme 
environments and highly integrated measurements challenging 
interpretation.
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•Effective flux compression is critical for performance 
◦Aids trapping of fusion products and reduction of electron heat conduction
◦ Idealized calculations show ~1000x B-field amplification may be achievable 

•Physical mechanisms (Nernst, resistive diffusion, etc.) may cause flux to 
leave fuel

A variety of plasma transport effects will modify the flux 
compression process. Measuring BR could provide insights into 
these effects. 
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Resistive diffusion

Nernst effect

Current is disrupted by 
collisions causing 
magnetic diffusion

B-field locked into plasma by 
warm electrons, so electron 
thermal transport 
perpendicular to magnetic field 
will transport flux.

∇ �

� � �~� 0� �� 2

� ∝ � ����



6

ℓ ∝ � ( �� )
Magnetized 

W.E. Lewis et al., accepted Phys. Plasmas (2021).

P.F. Schmit et al., PRL (2014)
P.F. Knapp et. al., PoP (2015)
 



Diagnostic model is expensive. Replacement with a 
neural network surrogate enables Bayesian inference 
for UQ.
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•10-100 CPU hours per model evaluation
◦10’s of thousands of evaluations for Bayesian UQ per experiment

•Replace forward model with NN (including surrogate model uncertainty)
◦<1ms forward model evaluation on personal machine



Uncovered experimental evidence that Nernst is integral to 
performance scaling in MagLIF.
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W.E. Lewis et al., accepted Phys. Plasmas (2021).

•Nernst limits the gains that can be obtained by increasing preheat
◦Fill density, Applied B field, and peak current should be improved to enable performance gains

M.R. Gomez et al., PRL 125, 155002 (2020).



Stop by poster to see other applications and learn 
more.7
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