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Background Objectives Band Structure Effects and Ion Temperature

* Warm dense matter (WDM) occurs in planetary cores and on the way to * Benchmark and improve AA using TDDFT * Melted Al (T, = T = 1eV) forms ~ideal free-electron gas
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_ typically extract T from detailed balance of plasmon features ~ inclusion of accurate electron-ion collisions for free-free response
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* Initial condition: ground state from E‘ —— S 3p-3d” * New features promising for temperature diagnostics
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* Evolve response to probe in real time . : : .

: . " Further improve AA to capture subtle collective effects in bound-bound features
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predicted by theories relying on single-particle picture:

n(r,t) =Y f5(T)|e;(x, ) Look for similar bound-bound and isochoric features in TDDFT conductivities

o DFT eigenvalue difference

o AA XRTS spectra

Apply framework to other materials and conditions of interest

* Dynamic structure factor related to

Fourier transform of density response Baczewski et al., PRL 116 (2016) o Kubo-Greenwood dynamic conductivity —eg., ultrafast melting in copper

of(q, w) = Vof (w)X(q, —q,w) — verified through visualization of density response

Interested in exploring collaboration opportunities!
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