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(a) System and problem (b) Challenges to study dynamical phase transitions

Equilibrium statistical mechanics (1) Transition operator Ty gives unnormalized

@) Accurately track dynamics under a
distribution, requiring ;45 for normalization

set values of the control parameter s
Spin configurations

Canfiguration space 5
X = {X,X3, ..., XN} 9 B
e i Phase |
Probability distribution P(x)?
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Phase |l
Nonequilibrium statistical mechanics

Time t
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How does P¢(x) evolve?

@ Dynamical phase transitions occur at

arbitrary time, beyond steady state

(c) Method based on machine learning

P (xy) P?(x,|x,) PO (xylxy, s Xy—1) Variational Minimize loss function over time: (1) Normalization constant
autoregressive netwark : 0 @ Applicable to various s
s e e . \ Lovse = D [B55801Q, 1 = InZe s \ (3 Trackable at any time
1 2 N g — 2] I . :
Po(x) = l_[.ﬁ (xilxy, oo Xi-1) Dynamical partition function: i
ho hy hy ™ —=hy_ )
—InZ — mink Uncover dynamical phase
Xo X, Xy-1 0 learnable parameters ALY Frvmatasld

transitions over time
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