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Solid state equivalent of Feshbach resonances in optical lattices
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Dynamical control of the Hubbard U in the copper oxides

Hubbard U is relevant to:

e Quasiparticle effective mass
e Magnetic superexchange

e Superconducting pairing

e Critical temperature

And more...




Renormalizing effective interactions in La;xBaxCuOa4
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Measuring transient electronic interactions
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Light-induced reshaping of the XAS spectrum
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Light-induced reshaping of the XAS spectrum
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Light-induced reshaping of the XAS spectrum
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Determining U: three-band Hubbard model
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Determining U: three-band Hubbard model
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Dynamical Hubbard U in a minimal description
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Dynamical Hubbard U in a minimal description

Single band
Hubbard model

U
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A minimal description: single-band trXAS spectrum
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Possible microscopic mechanisms
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Possible microscopic mechanisms

Floquet renormalization
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Possible microscopic mechanisms

Floquet renormalization

—)— m=2
R — U+2Q
—9— m-1
%@ — U+Q
— =2
—_—m=1
%@ —@— m=0 U
— =1
— m=-2
_ U-Q
e =..
R — U-20
Im 2

J. H. Mentink et al. Nature Comms (2015)
Y. Wang et al. PRB (2017)
T. Oka & S. Kitamura, Annu. Rev. Cond. Matt. Phys. (2019)

- DQS

: A =2.16 :
A =223
A =233

AL

| | |
| ..“‘l ’ |
| | sl’

"t\\IHHHJHHHHIHH m

0O 2 4 6 8 10 12
Time

".’f— —

N ST S A

V. N. Valmispild et al. PRB (2020)




A microscopic tuning knob for light-driven quantum phases

Reduction of Hubbard U:
e Decreased charge-transfer gap
e |[ncrease of spin wave energy

e Renormalized pairing interaction



A microscopic tuning knob for light-driven quantum phases

Reduction of Hubbard U:

e Decreased charge-transfer gap

e |[ncrease of spin wave energy

e Renormalized pairing interaction

(7t,0) 30

MM & Y. Wang, Comm. Phys. (2020)

Matteo Mitrano - Harvard University



A microscopic tuning knob for light-driven quantum phases

Reduction of Hubbard U:

e Decreased charge-transfer gap

e |[ncrease of spin wave energy

e Renormalized pairing interaction
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To be continued...



