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Fractionalization In 1D: Spin, orbit
and charge

U B

X % X% %oy
" % % 0 kX% X
* Y knw% 0 ¥

pr e
boa
U
PNy
W A1 A
R I

Time « v ™ © ™ &

Can one observe Spin and charge
separation using RIXS?
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Why understanding RIXS low energy spectra is

iImportant?

RIXS spectra of electron-doped 2D cuprates
Lee, W. S., et al., Nature Phys. 10, 883-

889 (2014)
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RIXS Process

Kramers-Heisenberg Formula:
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» XAS study used to tune RIXS specific to a excitation of an
atom in the crystal.



Sr,CuQOsas 1D material
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R. Neudert et al., PRB 62,
10752 (2000).
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t-] Model
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H=H0+H1
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" Oxygens are integrated and mapped onto Cu sites.
* Solved using Lanczos on 20 site and DMRG on 80 sites.



Excitations in doped
1D

Spin Charge
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RIXS: Undoped 1D chain

Experiment: O K-edge Theory: O K-edge

[—
Lh

Energy transfer (eV) g

-1 0.5 0
q (7/a)

Schlappa, J., Kumar U., et. al., [Under review]

o SypimamBEirengy, fondoinon (k) = §|sin ka| for ke [0, g]



RIXS: doped 1D chain

(a) (n)=19/20 (b) (n)=18/20
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Indeed one can observe spin-charge
separation «18ing
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Dependence on t

(a)t=0




Incidence Energy dependence
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Conclusions
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Supplementary

* Spin-flip at O K-edge
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