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Introduction. —We establish a duality between many-body dynamics and static Hamiltonian ground states for both

classical and quantum systems. We construct frustration free Hamiltonians whose ground state phase transitions
have rigorous duality to chaotic transitions in dynamical systems. By this duality, we show the corresponding ground
state phase transitions are characterized by bulk-to-surface response, which are then dubbed “peratic” meaning defined
by response to the boundary. Our prediction of peratic phase transition has direct consequences in Rydberg atomic
arrays.

Classical Model. — Emergent chaotic dynamics in a classical Hamiltonian ground state

* Frustration Free Spin Hamiltonian (b) 10°;

== 33 Y s z W]

i >0 ] s g1 =100
N (7] > 10 0;180.1
Hsurt = = Z hsurle 0 = g=10%2
l — ;1003
M Ny —=10""
ZgO = 5gh (hggrf) ? Z;(';,j>0 = Sgh (Lt] T Z W[lmj]zim] 1] 10-2 ]
m=—M S
10’ 10° 10°
* Bulk-to-Surface Response J
i 1 Finite Size Scaling
* Layer structure I; - y
. = lim |— Var(z--) t, L) = L7"G(Lt
e | ocal Coup“ngs XBTS B —0 IJ _ L] |hsurf XBTS( ) ( )
* Inter-layer couplings only - g : n=0.172,v=2.73

Experimental Candidate. — Rydberg atomic arrays ()
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Quantum Model. — can we construct a frustration-free model for the quantum peratic phase transition?

Feynman-Kitaev’s Propagating Hamiltonian H,o, = ZHJ, H; = 1U R |7)(—1| — %U; ® |7—1)(j| + %I@ (1)@l + 17-1)(G—1])
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* The history state is the zero energy ground state of a static Hamiltonian |n) = Vi jz:: Uj - Ur|lyy) ® |7)
(a) frustration free qudit local model (b) local projectors = low energy subspace  (C) ETH-to-MBL
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