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Abstract: The study of spectral statistics is of importance due to its universality and utility as a robust diagnostic of quantum chaos. For closed
many-body quantum chaotic systems, | will present two results: (i) a quantum-classical mapping that connects the Thouless time, which
characterizes the onset of RMT of the spectral form factor (SFF); and the spectral gap of a dual classical stochastic system; (ii) a set of Lyapunov
exponents which characterize the spectral statistics in the thermodynamic limit. For open quantum systems with complex spectra, | will propose and
analyze a generalized SFF, and show that dissipative quantum chaotic systems display a"dip-ramp-plateau” behaviour with a quadratic ramp.
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Overview

Goal:To find universal signatures of many-body quantum chaos

systems [AC, De Luca, Chalker, PRX '18]
[AC, De Luca, Chalker, PRL '18]
[Moudgalya, Prem, Huse , AC, PRR "21]
[AC, Shivam, Huse, De Luca, 2109.04475]

and more upcoming worls

Part Il: Open MBQC systems [Li, Prosen,AC, PRL 21]
& SFF [Li,Yan, Prosen, AC, forthcoming]
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Q: Universal signatures from
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[ BGS Conjecture: FP.yi(g) = Pruvr(9) = Quantum chaos ]
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e Universality = BGS conjecture
e Analytical tractability
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Many-Body Quantum Chaos!?

e RMT: No preferred basis [ No locality ]

e MBQ: Lieb-Robinson bound
t A

Operator
support

[ Locality

O »
Perturbation
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Microscopic models™
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More structure
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Spectral Form Factor
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Jordan 5, Cotber,” Guy Gur-Ari,” Masanori Hanada, """ Joseph Polchinaki, ™"

Phil Saad,” Stephen H. Shenker.” Douglas Stanford,’ Alexandre Stroichee
and Masaki Tezuka®

L ".'1'f|1||lf|'|n|l Prasdifuly _|"||r Thraredical |”||-|||'l.|r.l|_ .I'.I'ﬂlllrm!r it raekin,
Stenfanl, O B005, I8 A

HEcEwEn: Afay §, 2054
ACCEPTED; Jalp 17, 2018
PepEsneED) Jaly 18, 205

Onset of random matrix behavior in scrambling
systems

Hrant Gharibyan,” Masanorl Hanada,” "' Stephen H. Shenker’ and Masakl Tezuka'

B Sraw Sl frotifiore for Theearteend Plhapsos, Sranfond Plrrsersntiy
Stanfont, €A G005, £L5A.

A semiclassical ramp in SYK and in gravity

Phil Saad.” Stephen H. Shenker,” and Douglas Stanford

* Btanford Instiaie oy Thioretical Plsies,
Stonford University, Stanford, CA SN
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MBQC: Onset of RMT

K(t)
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Fully-coupled system

Many independent sub-systems
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[AC, De Luca, Chalker, PRL 18]
[AC, De Luca, Chalker, PRR '21]

[AC, Shivam, Huse, De Luca, 2109.04475]
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Conclusions
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Thouless time
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FF Results

Models trh Quantum-classical | Approximations | References
Floquet RQC wio symmetries (1) [ AC. De Luca, Chalkor, PRX 2018
log L | Potts chain AC. De Luca, Chalker, PRL 2018
Floquet RQC w/ translational inv. log £, | Model of permutations | Large-gq AC. Shivam, Huse, De Luea, 21 09.04475
Floquet RQC wf conserved charge L? Heisenberg chain Friedman, AC. De Luca. Chalker, PRL 2019
Floquet RQC w/ conserved multipoles | L*" | Rokshar-Kivelson Moudgalys. Prem. Huse AC. PRR 2021
Kicked Ising w/ dual unitarity of1) ! Dual unitarity | Bertini Kos, Prosen, PRL 2018: 2012.12254
Kicked Ising w/ long range int. log L ! Long range int. | Kes. Ljubotina, Prosen, PRX 2018
Roy. Proson, 2005, 10489
SYK log N / Large-N Saad, Shenker, Stanford, | 806 06840
Al i Gharibyan et al, JHEP 2018
AL | coer aeat JER 2016
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Liao. Wilcram, Galicskil, FRL 2020, ¥Winer. jan, Swingle, PRL 2020, Mivedin. Shackleson, Sachdew. PRE 2020,  Luo, Galiska, arXv 2021,  and more’!
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