
1:03PM B24.00008: Two-Photon Scattering in USC regime   VANESSA PAULISCH, Max-Planck-Institute of Quantum Optics,
TAO SHI, Institute of Theoretical Physics, Chinese Academy of Sciences, JUAN JOSE GARCIA-RIPOLL (Presenter), Institute of
Fundamental Physics, CSIC — In this work we study the scattering of pairs of photons by a two-level system ultrastrongly
coupled to a one-dimensional waveguide [1]. We describe this problem using a spin-boson model with an Ohmic
environment J(ω)=παω. We show that when coupling strength lays is about α≤1, the dynamics is well approximated by a
polaron Hamiltonian, under the approximation of a conserved number of excitations. In this regime, we develop analytical
predictions for the single- and two-photon scattering matrix computed with a Green's function method. These predictions
are verified against time-evolved matrix-product-state simulations of propagating wavepackets interacting with a two-level
system, showing the accuracy of the approximation. Our predictions for two-photon scattering can be verified using the
scattering tomography techniques from Ref. [2] 
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1:15PM B24.00009: Bloch state scattering in the Brillouin zone*   LINDA E REICHL, MAX PORTER (Presenter), AARON
BARR, ARIEL BARR, University of Texas at Austin — Systems with space-periodic Hamiltonians have unique scattering
properties, just as time-periodic ones do. We use Wigner-Eisenbud (reaction matrix) scattering theory to consider a two-
dimensional scattering system in which one dimension is a periodic lattice and the other is localized in space. The
scattering and decay properties can then be described by sets of channels, where sets are indexed by Bloch momenta and
channels within sets are indexed by incident waves' quantized kinetic energy parallel to the lattice. In the case where the
lattice unit cell has reflection symmetry we find that the lattice can sustain formation of antisymmetric bound states in the
continuum. Breaking the unit cell symmetry then causes those bound states to become quasibound and slowly decay. We
also find in the lowest energy channel that reflection probability increases when varying Bloch momentum.
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1:27PM B24.00010: Emergent Finite Frequency Criticality of Driven-Dissipative Correlated Lattice Bosons   ORAZIO
SCARLATELLA (Presenter), Institute de Physique Théorique-CEA/Saclay, Université Paris Saclay, France, Gif-sur-Yvette, ROSARIO
FAZIO, ICTP, Italy, Trieste. NEST, Scuola Normale Superiore & Istituto Nanoscienze-CNR. Italy, Pisa., MARCO SCHIRO, Institute de
Physique Théorique-CEA/Saclay, Université Paris Saclay, CNRS, France, Gif-sur-Yvette — Critical points and phase transitions are
characterized by diverging susceptibilities, reflecting the tendency of the system toward spontaneous symmetry breaking.
Equilibrium statistical mechanics bounds these instabilities to occur at zero frequency, giving rise to static order
parameters. In this work we argue that a prototype model of correlated driven-dissipative lattice bosons, of direct
relevance for upcoming generation of circuit QED arrays experiments, exhibits a susceptibility sharply diverging at a finite
non-zero frequency, which is an emerging scale set by interactions and non-equilibrium effects. In the broken-symmetry
phase the corresponding macroscopic order parameter becomes non-stationary and oscillates in time without damping,
thus breaking continuous time-translational symmetry. Our work, connecting breaking of time translational invariance to
divergent finite frequency susceptibilities, which are of direct physical relevance, could potentially be extended to study
other time-domain instabilities in non-equilibrium quantum systems, including Floquet time crystals and quantum
synchronization.

1:39PM B24.00011: Spectral Decomposition of Green’s Functions of Open Quantum Systems   MARCO SCHIRO
(Presenter), ORAZIO SCARLATELLA, Institute for Theorethical Physics, CEA Saclay, CNRS, AASHISH CLERK, Institute for Molecular
Engineering, University of Chicago — We derive a Lehmann-style representation of spectral functions of Markovian driven-
dissipative 
systems, and discuss how this can be employed to obtain physical intuition. Focusing on a specific 
model of a non-linear driven Kerr cavity, we discuss the connections between spectral functions 
changing sign and population inversion in the steady state. Surprisingly, we find that dissipation 
can change the sign of spectral functions, with direct physical implications, even in absence of steady 
state population inversion
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