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1 Writing data =⇒ Perturb local state of particles

2 Atomic/subatomic interactions evolves local states

3 Stable for “long” =⇒ Enables later data recovery

Goals:

Distill notion of storage from particular technology

Capture interparticle interaction and system’s dynamics

How much data can be stored and for how long?
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⊛⊛⊛ favors spin of neighbours’ maj.

Warm (β small) =⇒ Weak interactions

Cold (β large) =⇒ Strong interactions
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⊛⊛⊛ Warm: n-fold DM BSC
(

1
2 + o(1)

)

after t = O(n).

⊛⊛⊛ Cold: Can interactions (memory) help?
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Initial Observations

In(t) = maxPX0
I(X0; Xt)

Time t = 0: In(0) = n

Uniform Upper Bound: In(t) ≤ n, ∀t (DPI)

Linear Time: In(t) = Θ(n)

Converse: See above.

Achievability: Linear codes (Gilbert-Varshamov)

Q1: What (if anything) can be stored for infinite time?
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For zero-temp. SIM on Honeycomb lattice with

n vertices: In(t) = Θ(n), ∀t
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◮ Nesting infinitely many sub-squares with vanishing growth rates.
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