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Quantum Simulation (QS)
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Photonic Quantum Simulation
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On-chip Photonic Simulation @ our group
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QWSs using photonic lattices

QWs & silicon photonics QWs in curved space QWSs in non-Hermitian system
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QWSs In curved space

Motivation: What about quantum walks in curved space?
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Synthetic horizons using photonic Iattices
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Trapping photons by synthetic horizons
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Photons escape cause by quantum inferences
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Experimental demonstration

m Nonuniform silicon lattices
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Non-Hermitian optics: QWs

Motivation: entro

0y In non-Hermitian photonic lattices ?
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Non-Hermitian photonic lattices
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The unidirectional behavior vs. Lyapunov exponents and evolution periods
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The coincident distribution vs. Lyapunov exponents and evolution periods
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Lindblad master equation
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Entanglement entropy and skin effect

Rényi entropy suppressed by the skin effect
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Conclusion and Prospect

Photonic lattices are a promising platform for qguantum simulation.

Relativity

Outside of Event horiozns -

/////////////

S I (2) The injection of entangled photons

Event horizons

Escaping Photons

Trapping’ Photons

e

=

non Hermitian Skin Effect

21/22



Weak skin effect <

Conclusion and Prospect

~NOONg@ =0

Strong skin effect <

\N00N<p=n

~ NOON ¢ =0

~NOONg¢p =7

- ‘ . . . R

time

.-H i ~ -.:

Fermion-like

X

son-like

22/22



Collaborators Funds

Prof. Shining Zhu @ Nanjing University e National Key Research and Development

Prof. Hui Liu @ Nanjing University Program of China (2023YFB2805700)

Prof. Yanxiao Gong @ Nanjing University
e National Natural Science Foundation of China

(12174187, 92150302, 62288101)

Prof. Kun Ding @ Fudan University

Prof. Liangliang Lu @ Nanjing Normal University
eNatural Science Foundation of Jiangsu Province,

China (BK20240164, BK20243009)

Dr. Runqgiu He@ Nanjing University
Dr. Yule Zhao @ Nanjing University

Dr. Mingyuan Gao @ Nanjing University R i AREMERSRARL
=

Thanks! Welcome for discussion!









Transformation Optics

Maxwell Equations Metamaterials
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Light Propagation
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The dynamics of single-photon wave packet in photonic
waveguide lattice can be described by a set of coupled discrete
Schrodinger equations, which is derived from Schrodinger-type

paraxial wave equation by employing the tight-binding mode:

L0Qm/0Z = Bo@m — Km@Pm-1 — Km+1Pm+1
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