Investigation of Nonlocal Electron Transport in High-Energy-Density
Plasmas using Ab Initio Methods
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TD-DFT calculations of electron stopping range in “conduction zone” plasmas are used to

Improve the modeling accuracy for laser-target coupling in LDD LR

LLE

« Modeling the non-local electron transport is important for simulating LDD ICF experiments

« The current modified Lee-More model for nonlocal mean free path used in LDD hydrocodes,

shows discrepancy when compared to experimental observations

« The preliminary stopping power results can be used for developing a global analytical/numerical
model for the MFP in both CH and DT plasmas, which is expected to improve the hydrocode

simulations for LDD implosions

TD-DFT: Time-Dependent Density Functional Theory
LDD: Laser Direct Drive

ICF: Inertial Confinement Fusion

MFP: Mean Free Path
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There is a clear distinction between simulation and experiment for x-ray self
emission corresponding to ICF experiments UR
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Motivation / Method

TD-DFT ab initio calculations of stopping power will improve the calculation for

electron MFP in ICF relevant conditions
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*SHRED: Stochastic and Hybrid Representation Electronic structure by Density functional theory
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Stopping Power Data

The stopping power of a high energy electron in a CH plasma is calculated for many

plasma density and temperature conditions and over many velocity values LR
LLE
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For each stopping power calculation, we take the average of
two independent OFMD snapshots
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Mean Free Path

Using the TD-DFT calculations for the non-local electron MFP, a global analytical
model can fit the data as a function of temperature, density, and electron energy
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MFP Model Formula

The non-local electron MFP in CH can be fit by a global analytical / numerical model

that is dependent on the CH density/temperature and the electron energy LR
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Our newly developed model for MFP can be compared to the current model for

the MFP used in hydrodynamic codes at the LLE LR
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We see a clear distinction between the current method for
mean free path used in LILAC and the method discussed here
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Improve the modeling accuracy for laser-target coupling in LDD LR
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