MANY-BODY QUANTUM DYNAMICS

& TEMPORAL ENTANGLEMENT
o2

Based on arXiv:2112.14264



http://arxiv.org/abs/2112.14264

ENTANGLEMENT GROWTH IN GLOBAL QUENCHES
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H = Z hn,n+1 ‘Po

S(t) ~ t

V. Alba and P. Calabrese, PNAS 114, 7947 (2017)
V. Alba and P. Calabrese, SciPost Phys. 4, 17 (2018)
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CBut for MPS § < log D) 9 Entanglement barrier!
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Un,n+1 = €XP <_i5t hn,n+1>

M. C. Banuls, M. B. Hastings, F. Verstraete, and J. I. Cirac, Phys. Rev. Lett. 102, 240603 (2009)
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A. Muller-Hermes, J. I. Cirac, and M. C. Banuls, New J. Phys. 14, 075003 (2012)
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https://iopscience.iop.org/article/10.1088/1367-2630/14/7/075003

Continuum is tricky

%

What about discrete dynamics?



NON-INTERACTING SYSTEMS

A. Lerose, M. Sonner, and D. A. Abanin, Phys. Rev. B 104, 035137 (2021)
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DUAL-UNITARY GATES

1 1 1 1
=] [J
v o]
1 1 1 1
Ll )
= = ¢ = =
L L-J

Parametrization for spin-12

U=e? <uf) 0% uf?) V; (ug) X uf’")), V, =exp (%0’“ Q o + %ay Qc’+Jo*Q 0'Z>, uf_f”’) e SUQ2)

B. Bertini, P. Kos, T. Prosen, Phys. Rev. Lett. 123, 210601 (2019)
L. Piroli, B, Bertini, J. I. Cirac, T. Prosen, Phys. Rev. B 101, 094304 (2020)
P.\W. Claeys, A, Lamarcraft, Phys. Rev. Lett. 126, 100603 (2021)
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EXACT SOLUTION

Trivial fixed point for initial
states satisfying
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L. Piroli, B. Bertini, J. |. Cirac, and T. Prosen, Phys. Rev. B 101, 094304 (2020)
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/IPPER CONDITION
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B,Ae2KE) = A B,

Similar to ASEP equations in: J. Haegeman and F. Verstraete, Ann. Rev. Cond. Matt. Phys. 8, 355 (2017)



https://doi.org/10.1146/annurev-conmatphys-031016-025507

EXACT SOLUTION

4 )
Agolap = 04 pc0s[2Ka], Boolap = 0q,p€Xpl2Kia],
Agtlap =01 4pcos[2K(a— 1],  [Biilap =04y exp[—ZKia] :
Aolas = 01 5_o COS[2KP], Bo1lop = [Biolas = .
Al = [Agolas | -
_ a,f=—t,—(—1),...,t—1t P . .

Generalizable to all initial states between I++) and Bell pairs

e Upper bound max,[S. ()] < log(2¢ + 1) ~ log(?)
e The MPS can be compressed to 4 )
bond dimension m if 9 Bounded entanglement
entropy
\ /
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TE ENTROPY OF THE EXACT SOLUTION

: e Finite TE entropy for rational K/z h

e A priori infinite TE entropy for irrational K/x
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Fractal Drude weights: M. Ljubotina, L. Zadnik, T. Prosen, Phys. Rev. Lett. 122, 150605 (2019)
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TRANSFER MATRIX AS AN MPO

Fixed point
with DMRG




NUMERICAL RESULTS
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CONCLUSIONS

Outlook
o Generality of log(r) growth?
e Understand continuous limit

e Efficient classical simulation? MERA?
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