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Introduction

e Sr,CuO;is hallmark material to study 1D
physics.

* Collective excitation appears in low energy
spectrum.

* (Calculate excitation from first principles
using local basis.

e Collective excitation is a 3D excitation
(2 chain physics) c




Experimental Motivation
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Time-Dependent Density Functional
Theory (TD-DFT)

* Ab-initio method of doing spectroscopy (0K)
from Kohn-Sham band structure.
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TD-DFT 2

£: Full calculation
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Downfolded Response

TD-DFT equation for downfolded response (d-HS):
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Downfolded Hilbert Space

Wannier functions:
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Downfolded Hilbert Space
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Nearest Plaguette Charge
Fluctuations (NP-CF)

Im x5 (eV-inm3)
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Effective interactions
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CF in 2 chains
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Conclusions

* \We understood collective excitation using
real space physics using TD-DFT.

e Collective excitation is localized but is
localized to 2 chains.
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