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Simplest systems in many body dynamics:

FREE bosons and FREE fermions

• Quantum Ising chain 

• XYh model 

• Selected (quantum) cellular automata 

• Kitaev chain 

• Kitaev’s honeycomb model (2D)

Examples:

H = ∑
j

XjXj+1 + hzZj

H = ∑
j

JxXjXj+1 + JyYjYj+1 + hzZj
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Questions:

• Where do the fermions come from?

• What is the most general class of free fermionic models?
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14 papers so far!
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TM(u) = TM−1(u) − ubMhMTM−3(u)
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Computation of correlation functions

< h1(t)h1(0) >T=∞Correlations like


Needed: Solution of the inverse problem


χ0 =
S

∑
j=−S

CjΨj Cj = C−j =
PM∖1(u2

j )
−u2

j P′ M(u2
j )

h1 = α−1
1

S

∑
j,k=−S

εjCjCkΨjΨk

< h1(t)h1(0) >T=∞ =
1

4b2
1

S

∑
k,ℓ=0

C2
k C2

ℓ ∑
σ=±

(εk − σεℓ)2cos(θk + σθℓ),
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Extension to discrete time evolution!
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Classical simulability of quantum processes

< h1(t)h1(0) >T=∞ → < Ψ0 |UN |Ψ0 >

Idea:

h2h3h5 → |01101 >

|Ψ0 > = |10000… >
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Open questions:

• Simpler proofs…

• Finite depth circuits

• Full characterization of classically simulable processes



Thank you for the attention!


