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Our goal: simulating quantum percolation
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e Our goal: simulating quantum percolation
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Overview

« Percolation and directed percolation

« Creating the basic processes with Rydberg atoms

« Experimental results on an absorbing state phase transition

« Towards quantum percolation
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Directed Percolation
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Directed Percolation

Directed percolation

examples: wildfires,
turbulence, disease spreading...
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Directed Percolation
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Directed Percolation
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Directed Percolation

«absorbing state»
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Directed Percolation: The basic processes

Basic processes:
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Directed Percolation: The basic processes
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™ Rydberg atoms

ground state atom

o
small n (@)

J
< nanometer

" Rydbergatom
/ size ~ n?

ionization field ~ n#4 |
n>20 @) |

lifetime ~ n3

Ex.: Rb n=70, ~ MHz at 10 um
lifetime around 150 us

van der Waals

\. coefficient ~ n1!
rd

/

~ micrometer
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Excitation and detection of Rydberg atoms

8’Rb atoms in a MOT

T ~ 150 micro Kelvin

N ~ few 10°

size around 150 microns



=, INO-CNR

Excitation and detection of Rydberg atoms

semi-classical
dynamics
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Excitation and detection of Rydberg atoms

semi-classical
dynamics




S INO-CNR

¥ IsTiTuTo

Excitation and detection of Rydberg atoms







Excitation and detection of Rydberg atoms

electric field




Excitation and detection of Rydberg atoms

electric field
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Facilitation

PHYSICAL REVIEW A 93, 040701(R) (2016)
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| Facilitation
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PHYSICAL REVIEW A 93, 040701(R) (2016)
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Facilitation
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Directed percolation: basic processes

= offspring production
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Seeding the faclilitation process

1" time

C. Simonelli et al. , J. Phys. B 49, 154002 (2016)
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Seeding the faclilitation process
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Seeding the faclilitation process
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Seeding the facilitation process
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By oo Directed percolation: basic processes
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Directed percolation: basic processes
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Experiment: Seed system with excitations; measure dynamics for
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Absorbing state phase transition

varying driving strengths Q
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Absorbing state phase transition

Experiment. Seed system with excitations; measure steady state for
varying driving strengths Q
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New J. Phys. 17 (2015) 072003
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Absorbing state phase transition

Experiment. Seed system with excitations; measure steady state for
varying driving strengths Q
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(e Absorbing state phase transition

Experiment. Seed system with excitations; measure steady state for
varying driving strengths Q
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™ Absorbing state phase transition

Experiment. Seed system with excitations; measure steady state for
varying driving strengths Q
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Towards quantum percolation
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Towards quantum percolation
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