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Warm Dense Matter is a state between
condensed matter and plasmas

Mean Force Kinetic Theory extends the
Boltzmann Equation to higher coupling

SCOUT can calculate conductivity in
Warm Dense Aluminum

BUU Equation can be used to model
degenerate electrons

 Plasmas can be characterized by various parameters .
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Conclusions

* Chapman-Enskog expansion allows us to calculate  SCOUT is planned to be an open-sourced code which
transport can calculate transport coefficients in WDM

includes degenerate electron screening
Motivation and goal of SCOUT is to :

. WDM is <t | edT ~ 1 and d e B 1 Coefficients written explicitly in terms of “Bracket «  The Mean Force Kinetic Theory can be used for ions
: : > STTONgly coLpTed 1 = 2, and gegenerate © = Integrals” with the degenerate screening of electrons provided by
reduce com putation times of tra nsport * MFKT takes care of the coupling, need average atom for Ir A??
degeneracy Thermal Conductivity LP\]Q ~/ 11 A 99 T2 the AA-TCP model
 Current state of the art -> Density Functional Theory Molecular . Use Average Atom — Two Component Plasma (AA-TCP) ATEAZZ — (A ) * Degenerate electron transport can be modeled by the
Dynamics (DFTMD) model by Starrett and Saumon [2] | { } BUU equation with the PMF

* Takes days for single point e SCOUT implements Thomas-Fermi version ' { Bracket Integrals | * A Chapman-Enskog expansion has been done on the
* Analytic solutions are fast, not accurate . Use AA-TCP potentials in MFKT R . do o) .(0) 0 O\ ) ) . P, BUU eguatlon, but the resulting expressions are
* Kinetic theory is somewhere in the middle A~ /d p1d°p2 dQt —oufi f (1 + 0101 f; ) (1 + 0202 f5 )Gl (F1 + By =y — By ) complicated

\ ] ®

Taking a mass ratio expansion, ion-electron
conductivities can be calculated

Electron-electron contributions are still a work in
progress and will involve the full Chapman-Enskog
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This integral is difficult/ high dimensional
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