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The group

Projects:

Phd students
Mona Kalthoff Nonequilibrium phase transitions (Poster LMCI)

Damian Hofmann Neural network quantum states for dynamics (Poster LMC2)
Christian Eckhardt Cavity quantum materials (Poster LMC3)

Postdoc
José Pizarro Theory on-chip THz spectroscopy for moire graphene (with Mclver)
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Outline

Dynamical Hubbard U

e ... via optical excitation
* ... via resonant phonon driving

® ... Via cavity embedding
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Can we employ light-matter interactions to change materials properties!?

Article Talk
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Hubbard model
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Transition-metal oxides: Mott versus charge transfer

Can we drive a charge-transfer insulator towards a Mott insulator?
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Time-dependent U with TDDFT+U

DFT with ab initio and self-consistent Hubbard U (hybrid functional)
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* alternative to constrained random-phase approximation
* numerically efficient
* direct extension to time-dependent case (adiabatic approximation)
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Ultrafast modification of Hubbard U in NiO

Tancogne-Dejean, Sentef, Rubio, PRL 121,097402 (2018)
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Reduction of U: experimental fingerprint!?
Tancogne-Dejean, Sentef, Rubio, PRB 102, | 5106 (2020)
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Experimental confirmation |
Time-resolved XAS on underdoped cuprate (LBCO)
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Experimental confirmation I

Time-resolved ARPES of Td-MoTe2
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Collaboration with FHI Berlin

Sam Beaulieu
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Light-induced superconductivity

Photo-molecular high-temperature superconductivity in an organic kappa salt
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M. Buzzi et al., PRX 10, 031028 (2020)

Driving a molecular vibration

| Superconducting-like optical response far above equilibrium T, }
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M. Buzzi et al., PRX 10, 031028 (2020)

Light-induced superconductivity

Photo-molecular high-temperature superconductivity in an organic kappa salt

Pump: 910 cm | Pump: 1470 cm |
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Nonlinear electron-phonon coupllng M. Buzzi et al., PRX 10, 031028 (2020)
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Cavity quantum materials

strong laser strong light-matter coupling
Applied Physics Reviews 9,01 1312 (2022)
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Applied Physics Reviews 9,011312 (2022)

Cavity quantum mate rials J. Phys. Mater. 5, 024006 (2022)
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|  Organic molecules in cavity: enhanced effective electron- |
electron interactions through phonon polariton formation |
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Hubbard U

optical excitation phonon driving cavity driven cavity
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Thank you for your attention!
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