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Time

𝑡 ൌ 0

Usual subsystem thermalization

EPLT

𝜌ଡ଼
୤୧୬ୟ୪ ൎఋ 𝛾ଡ଼

The mechanism is suggested to be a speed‐up of subsystem thermalizations.Result 4
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Entanglement can survive subsystem thermalization.
This is due to the speedup of subsystem thermalizations.
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then for every local input 𝜌ଡ଼ ് 𝛾ଡ଼, there exists a value 𝛿ᇱ ൐ 0 such that for every

𝛿 ∈ ሺ0, 𝛿ᇱሻ and 𝑁ఋ ≔ 8 logଶ
ௗమ௉ౣ ౟౤

౔ ଶ
ఋ

, 𝑁ఋ‐EPLT can demonstrate a speed‐up of 

𝛿‐thermalization for 𝜌ଡ଼ to 𝛾ଡ଼ with success probability

Theorem

𝜏ఊ౔ ൐ 𝑡௎ ൈ
8

ln 2

1 െ
𝛿

𝑑ଶ𝑃୫୧୬
ଡ଼ 2

ସ

𝑃୫୧୬
ଡ଼ : smallest eigenvalue of 𝛾ଡ଼

𝑁‐EPLT: an EPLT realized by N
sequential random unitaries.

Speed‐up: EPLT thermalization
time is shorter than normal one.

Speed‐up of subsystem thermalization


