Measuring local Green’s
functions:
an STM for cold atoms
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Cold atoms, Quantum simulators ?

H= [1*p(r)

* No homogeneous phase !




Optical lattices (dilute)

B. Paredes et al., Nature 429 277 (2004)
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Solutions ?

m Get rid of the trap !

m Get rid of the trap !

m Get rid of the trap |

m Use local probes



Using trapped 1ons
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Piezoelectric
drive
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STM CAT
C. Kollath, M. Koehl, TG PRA 76 063602 (2007)
Physics Web

http://physicsweb.org/articles/news/11/4/13/1



Another route: local addressability



Many-Body Ramsey

M. Knapp, A. Kantian, TG, I. Bloch, M. Lukin, E. Demler PRL 111
147205 (2013)
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Lattice-Assisted-Spectroscopy

A. Kantian, U. Schollwoeck, TG



Basic idea

J, (t) =J,sin(wt)

m Measure n(t)

B Start with either n=0 or n=1 on extra site



Linear response
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Two regimes

m Short” times / “‘Large” systems ] / { 5 E

Linear growth in time

B long” times / " small” systems 1 / i 5 E

quadratic growth in time/Rabi oscillations

;::_T (\_‘ [(n|O|m)? .

Linm:E, —FE,=Fw

—




Good in practice ?

m Test with a full t-D G solution
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Bosonic atoms in a parabolic trap

O J1 J=10.05
0O././/=0.1




Large systems

Jperp/] = 0.01 (black), 0.1 (red), 0.2 (red)
U=10] (a) U=2] (b)



Edge states in SSH model

U/(J+6])=4 "1 U/(J+6])=3




Conclusions

m Possibility to measure local Green’s function using
local density measurements

m [Excellent possibilities with realistic sizes and times

(comparison with t-DMRG calculations)

m Various possible extensions (non-local
correlations, etc.)

B Other methods and correlations



