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HIGH FIDELITY MULTI-PHYSICS MODELING 
TOOLS FOR PMI EXPERIMENTS AT DIII-D

Introduction

A new multi-physics modelling workflow has been 
applied to SNL-led material exposure experiments at the 

DIII-D National Fusion Facility. Diagnostic data is 
combined with magnetic field-line tracing and finite-

element thermomechanical modelling tools to interpret 
the complex surface evolution of specially-shaped 
samples after ELMing H-mode plasma exposure. 

Example Experiment at DIII-D

Modeling Workflow

DIII-D Data

• Collect IRTV (60°) heat flux data along flat 
tiles, EFIT equilibria, FASTCAM data, other 
shot information

• Calculate  along outer-midplane 
• Characterize ELMs (avg profile, frequency)

SMITER

• Use SMITER field-line tracing to calculate 
inter-ELM  distribution on 3D first-wall 
components, including DiMES holder and 
angled samples

• Use CAD files for high-resolution 3D DIII-D 
wall meshes

SIERRA

• Use SIERRA thermal modeling to estimate 
internal temperature evolution for all samples

• Layer inter-ELM  & intra-ELM  onto 3D 
DiMES model 

R

SIERRA Multiphysics Suite
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Shot #187181, r = 147mm
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DiMES samples pre-experiment

DiMES samples post-experiment
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SMITER Field-line Tracing with 3D DIII-D wall 
model
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