
Experimental test of the static bell’s inequality in a hydrodynamic system

Sunil Kumar Saroj1,2, Stéphane Perrard2, Matthieu Labousse1

1. Gulliver, CNRS, ESPCI Paris, Université PSL, 75005, Paris, France

2. PMMH, CNRS, ESPCI Paris, Université PSL, Sorbonne Université, Université de Paris, 75005, 

Paris, France

LA 27E RENCONTRE DU NON LINÉAIRE (18-20 MARS 2024)

Camera

g L
h

Liquid bath

𝛾
 c

o
s(

𝜔
𝑡)

Shaker

Optical table

Silicon oil droplet

Courtesy: A. Eddi

1 mm

Walking of the droplet

Droplet position at 

time 𝑡 + ∆𝑡

Droplet position at 

time t Cavity 1 Cavity 2

Droplet in cavity 2

10.5 mm

Droplet in cavity 1

Bouncing of dropletExperimental setup

Cavity 2Cavity 1

𝛾 Driving acceleration

𝛾𝑓 Faraday thresold acceleration

Me =
1

1 −
𝛾
𝛾𝑓

Memory

Illustration of trajectory change due to wave mediated interaction between two droplets



Results

❖ The condition for the violation of Bell’s inequality:

 𝑆 𝐿1, 𝐿2 = 𝑀 𝐿1 + 2 𝑀
𝐿1+𝐿2

2
− 𝑀 𝐿2 ≥ 2.

+ +

- +

+ -

- -

𝑠1 𝑠2

+ +

- +

+ -

- -

LL

Trajectories 𝑀 𝐿 = 𝑠1𝑠2Correlation Correlation map

Bell’s parameter (S)

Circular

Oval

Trefoil

Linear

Violation

No
Violation

❖ The max violation of the Bell’s inequality is observed for L = 12.4 mm to 12.8 mm
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