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Pure dephasing dynamics
Time-independent GKLS

Lindblad (1980)
Accardi-Fregerio-Lewis (1982)
Arenz-Hillier-Fraas-Burgarth (2015)




Pure dephasing dynamics but non-Markovian
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Taranto, Pollock, Modi arXiv (2019)
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Describing the process independent of control
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Milz, Modi PRX Quantum (2021)



Divisible but non-Markovian
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Milz, Modi PRX Quantum (2021)
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What is a quantum stochastic process?

Env

Sys

Pollock, Rodriguez-Rosario, Fraiinheim, Paternostro, Modi PRA (2018)



Representation of quantum stochastic processes
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Pollock, Rodriguez-Rosario, Fraiinheim, Paternostro, Modi PRA (2018)



Quantum Markov condition

T_ ={t,...,4-} T, ={{4+,...,1)}
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Pollock, Rodriguez-Rosario, Fraiinheim, Paternostro, Modi PRL (2018)



Consistency conditions and Kolmogorov theorem
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Milz, Sakuldee, Pollock, Modi Quantum (2020)




Spatiotemporal born rule

Tester Element
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Hierarchy of temporal guantum correlations

Generalized Extension Theorem Indivisible processes
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SE unitary processes =P  Markovian?

——————————————————————————————————

———————

______________
I

———————————————————

1
N’ '__2ma{41>1 | Y —Y H, ~ ()



Haar random interactions
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Figuroa-Romero, Modi, Pollock, Quantum (2019)



What does it really mean?

Figuroa-Romero, Modi, Pollock, Quantum (2019)



physical SE unitary processes =9 Markovian?
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approximate t-design interactions
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Figueroa-Romero, Pollock, Modi Commun Phys (2021)



approximate t-design interactions
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upper bounding non-Markovianity

P N > 0.1] e < 0m(2dg2dg " " ad

— - - - t

Figueroa-Romero, Modi, Pollock, Quantum (2021)



How quickly does nature forget?

Repeating won'’t help! RSP
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Figueroa-Romero, Pollock, Modi Commun Phys (2021)

Nakata et al. PRX (2017)



Pretty damn fast!

e = 10712
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Non-commuting gate depth ®
2

logz(dE)

At least, if we don’t look at higher order correlations.

Figueroa-Romero, Pollock, Modi Commun Phys (2021)

Nakata et al. PRX (2017)




What about thermalization?

Standard Multi-time correlations
Statistical Mechanics and memory effects
(b)

Figueroa-Romero, Pollock, Modi Commun Phys (2021)

Nakata et al. PRX (2017)




Open questions

Does Markovianization imply thermalization?
Are these processes related to ETH?

What about equilibration?
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