
• Chain of qudits (dimension ) 
 
 

• Two-site gates act on local Hilbert 
space 
 
 

• Minimal model for local and unitary 
dynamics

q
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We investigate the entanglement and information dynamics in recently introduced [1] 
generalized dual-unitary circuits. We show that generalized dual-unitary circuits 
display sub-maximal entanglement growth, thus establishing them as exactly solvable 
models with a more generic phenomenology than dual-unitary circuits.

ℋS = ⟨ ̂s(k)⟩ ⋅ ̂σ

[1] Yu, Wang, Kos. Quantum 8, 1260 (2024)

[2] Bertini, Kos, Prosen. Physical Review Letters 123.21 (2019)

[3] Fisher et al. Annual Review of Condensed Matter Physics 14 (2023)

[4] Jonay, Huse, Nahum. arXiv:1803.00089 (2018)

[5] Rampp, Rather, Claeys. Physical Review Research 6, 033271 (2024)

[6] Foligno, Kos, Bertini. Physical Review Letters 132, 250402 (2024)


2. Generalized dual unitarity

5. Key Findings

References
• Generalized dual-unitary circuits have more generic entanglement 

dynamics compared to dual unitaries

• DU2: entanglement growth is slowed down by immobile operators

• Higher levels: more general behavior possible, bound on entanglement 

velocity

1. Unitary circuits

Dual unitarity DU2
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3. Entanglement line tension in DU2 circuits
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4. Higher levels of generalization 
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• Dual-unitary circuits [2]: exactly solvable yet chaotic dynamics

• But: special features, for ex. maximal entanglement growth

• DU2 circuits preserve exact solvability

• Connections to kinetically constrained models

• Use entanglement line tension [4] to extract  and 

• Result: linear form 

• Entanglement velocity is reduced by immobile operators 

• Entanglement velocity is quantized

vE vB
ℰ(v) = vE + (1 − vE)|v|

• Looks a lot like typical many-
body dynamics


• But: no longer exactly solvable 
everywhere


• Inner light cone not accessible, 
but give bounds on 

• Always: 

 

• With parity: 
 

• Intuition: DoF of all velocities 
contribute to entanglement. 
Use knowledge about fast DoF 
to place bounds

vE
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vE � 1� logBk�1

log q2

<latexit sha1_base64="Qtqz2N7xZSMPv/Vd0kKR57R3Yhc=">AAACHnicbZDLSsNAFIYnXmu9RV26GSyCm5akaHVZFKHLCvYCTQyT6aQdOrl0ZlIoIU/ixldx40IRwZW+jdMmC239YeCb/5zDzPndiFEhDeNbW1ldW9/YLGwVt3d29/b1g8O2CGOOSQuHLORdFwnCaEBakkpGuhEnyHcZ6bijm1m9MyFc0DC4l9OI2D4aBNSjGEllOfrFxLmFFiNjaMIytDyOcFJNk1GaocXCAbx2klHZTNPsNn6opo5eMirGXHAZzBxKIFfT0T+tfohjnwQSMyREzzQiaSeIS4oZSYtWLEiE8AgNSE9hgHwi7GS+XgpPldOHXsjVCSScu78nEuQLMfVd1ekjORSLtZn5X60XS+/KTmgQxZIEOHvIixmUIZxlBfuUEyzZVAHCnKq/QjxEKhepEi2qEMzFlZehXa2YtUrt7rxUb+RxFMAxOAFnwASXoA4aoAlaAINH8AxewZv2pL1o79pH1rqi5TNH4I+0rx+2UKGw</latexit>

vE  1� 2

k

logBk�1

log q2

<latexit sha1_base64="ZH3MSje5MKWMMGbRrTTN+9x0f0I=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9SIUvHhswX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut7O2vrG5tV3YKe7u7R8clo6OWzpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38389hMqzWP5YCYJ+hEdSh5yRo2VGrf9UtmtuHOQVeLlpAw56v3SV28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+aFTcm6VAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU1442dcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03RhuAtv7xKWpcVr1qpNq7KtXoeRwFO4QwuwINrqME91KEJDBCe4RXenEfnxXl3Phata04+cwJ/4Hz+AJSVjNo=</latexit>=


