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Post-doc search

...However, your experience mostly in static properties of strongly

correlated systems does not appear not to match so favorably with

our research interests in the dynamics of cold atomic gases...
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Protocol

H = ∑
<ij>

hij (1)

H |Ω〉= Eo |Ω〉 (2)

〈By (t)Ax(0)〉= e iEot〈Ω|Bye
−iHtAx |Ω〉 (3)

|ψ0〉= Ax |Ω〉, |ψt〉= e−iHt |ψ0〉 →Lt = log |〈ψt |ψ0〉|2 (4)
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Analytical results

+ Free fermions +....
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Numerical results

Vidal TEBD ... White Feiguin tDMRG

Hastings LIGTH CONE MP

M. Rizzi et al. MERA

M.C. Bañuls et al. FOLDING

Enss Light cone DMRG

F. Anders and A. Schiller tNRG

Halleberg, Dargel et. al LANCZOS for dynamical correlation

functions

Mc Culloch et al. FREQUENCY space DMRG

P. Ho INFINITE BOUNDARY conditions
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Why is it complex

Lieb Robinson bounds SL/2(t) ∝ t
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Gapped Hamiltonians

(Intuitively)

Area law for low energy states

Small energy initial state + gap

Moderate growth of the entanglement
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Counter Intuitive results

H = ∑
i

σ
x
i σ

x
i+1 + σ

z
i + σ

x
i ; A(0) = σ

x (5)

St ∝ log(t)???
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Gapless Hamiltonians the CFT case

Logarithmic corrections to entropies for low lying states (see

Cardy Calabrese, Ibañez Alcaraz Sierra)

Small energy but no gap

Logarithmic increase of the entropy

St =
c

3
log t (6)
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Two basic ingredients

1 Finite velocity vl
2 Di�erent length scales (induced by inhomogeneous RG)

Induce di�erent time scales
Small blocks oscillate fast

Large blocks oscillate slow
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The Exponential deformations

H =
−d−1

∑
r=−∞

eαrhr ,r+1 +
d

∑
r=d

hr ,r+1 +
∞

∑
r=d+1

e−αrhr ,r+1 (7)

H = ∑
x

f (x)h(x) (8)

f ′(x)→ 0; (9)

→ vl ∝ f (x)(WKB) (10)
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The MERA

SL ∝ log L (11)
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Boundaries and impurities with the MERA
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E�ective Hamiltonians

He� = h̃♦+ Λ1−k
∞

∑
k=1

h̃k,k+1

(12)
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Bending the light cone

Curved space
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Bouncing from the boundaries
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Bending the light cone

Origin of the bounce

Ground State Excitations
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Bending the light cone

Possible solutions and extensions

excitations

dissipation
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Summary

We still miss a complete RG analysis of local quenches.

We manage to curve the light cone.

Generalize the map to the impurity problem to allow

transmission of excitations .

Outlook

Optimize last layers of tensors including some excitations

Dissipation ...
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