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What do we want to do?
* Compute <(I>|Exp(any (T))|‘P>
Where Qxysjlf(z)b(z)dz

This leads to correlation functions:

(b* ()b (x)) = -~ Exp(aQ,))
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(b" (x)b(x)b" (¥)b(y)) = -% ailz ai;y (Exp(aQ,,))
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How are we going to do it?
<Exp((xQxy (T))> = <(I)‘eiTHExp(any)e—iTH ‘lp> _
_ 2;<®‘§><§‘Exp(any) E><l€‘\I’>ei(éz—k2)T

1) Compute the eigenstates — Bethe Ansatz

2) Compute the initial overlaps — Yudson representation
3) Compute matrix elements <é|Exp(any)‘I§>- Algebraic
Bethe ansatz

4) Sum over states — Turns out to be a determinant




Yudson Representation for finite sized
systems

usual | Iy= ), N(k, ..k, )
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GGE Hypothesis - Integrable Models

* |Integrable models have infinite number of

(O(r ) =1r

0 = Z‘lExp(—E (xmlm]

)

ocal conserved quantities | |
* Lieb Liniger model I ‘Ig> = Ek;”
* GGE — Generalized Gib

0SS Ensem

k)

nle

Initial conditions

1[1,8]=(1,)(1=0)




GGGE equivalent to diagonal ensemble
hypothesis and assumption:

<I€‘@‘I€> = ¢, +c12kl. +c1,12kikj +c22kf +
i ij i

It will turn out







Then GGGEL > GGE




* Need only prove diagonal ensemble — every
term =Ew(i(Ya - YK)7)
ansion of observables see Alge




Mott insulator on the 7
half line )A ﬂ w “




Does the GGE work for other models? ...No

The long time dynamics of models with bound

Here k’s are complex numbers
arranged in strings in the complex
plane. Each string is a bound state




{k) = pf

n {k2}> = p

Lo p (k )dk {l}) = pi
Number of strinis in .

Expectation values of I{IZN}) => py

all local observables

are determined by
the string densities.
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How to detect a GGE? Universal

correlations

itialize in some
cquilibrium state
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Quasimomentum Density
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Short distance

Power Law




Derivation

The GGE corresponds to an * Poles
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Trap Release Mott Insulator




1) Field field correlators {&"(x)b(y))(T

2) Two time correlation functions (P(+7)p(T"))

3) Imaginary time formalism 1 —IT

4) Kubo Formula

5) Other intial states

6) What operators work for systems with bound states?




