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Response of materials to external perturbations
under extreme conditions
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The exchange-correlation (XC) functional is essential in Kohn-Sham density functional theory (KSDFT), while
the kinetic energy functional is key in orbital-free DFT. We analyze these functionals by observing how ma-
terials respond to external perturbations [1-6]. Our new method computes the static XC kernel across any
level of Jacob’s ladder without functional derivatives, allowing us to explore XC kernels from local density
approximations to hybrid functionals. This has led to the identification of parameters of hybrid functionals
under high-pressure conditions. Currently, we are applying this approach to XC kernels in linear response
time-dependent DFT to study the X-rayThomson scattering spectrum of materials, collaborating closely with
experimental teams [7-9]. This contribution highlights our methodological advancements and their applica-
tions under various conditions, from ambient to extreme, using high-power lasers.
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