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*Temperature diagnostic vie detailed balance and structural probe
*Theoretical understanding is elusive. At low k, models (Chihara) fail that
use unphysical ion structure factors from classical plasma simulations with
effective quantum potentials while DFT-MD potentials.

This is a Time-Dependent Optical Response Problem with Coupled Electron
lon Dynamics

*The plasmon energy, w, ~1-4 eV

*In-coming radiation pulse on order of keV, 10s of nanometers

Proposed Approach to Model the Response to X-Ray Pulses in Extended
Systems

1. Use elevated temperature DFT to get initial state of electrons and ions
with electrons and nuclei at same temperature = 1000 K.
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1. Note that in equilibrium for thermalized electrons (and nuclei) the
density matrix is constant in time. p:()
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2. Use the wave-function with fractional occupancies and its self-consistent
potential give the correct isolated and unperturbed dynamics of the
thermal state.
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1. Get optical response through a time dependent real-space run with
coupled co-evolution of a vector potential.
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2. We will calculate both the dynamic structure factor and dielectric
function. Both provide information about the the X-ray response.
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Elevated-Temperature Time-Dependent Density Functional Theory

e Canonical versus micro-canonical ensemble at elevated temperature

* 1 optical response to represent an average

* Mermin TDDFT and optical response versus weighted average of
responses

* Occupation numbers vary
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