
The wire helps with entanglement and increases the range of the interac�on.

The decoherence rate     due to the wire can be made smaller than the wire 

mediated coupling rate    , and when it is also smaller than the thermal decohe-

rence transient entanglement is observed even for finite wire temperatures

In the future, circuitry could be refined for entanglement over longer range.

Conclusion & Outlook
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Gravity and the Coulomb force are both central forces. Therefore, genera�ng 

entanglement in mesoscopic bodies with the la�er is a first crucial step 

towards tes�ng the quantumness of the former [1, 2]. In free space, Coulomb 

coupling decays as r-3 making this challenging especially with bulk resonators. 

Here we propose to use a wire to enhance its range and tunability (with e.g.: 

variable resistor elements). Although our results are general, we use 

parameters for levitated optomechanics where the prepara�on of entangled 

states would be a especially coveted milestone.

Mo�va�on & Introduc�on

Green's func�on solves the electrosta�c boundary condi�on problem with wire permi�vity 

Theory
Quasielectrosta�c Hamiltonian:

Tracing out the wire, leaves us with the following master equa�on:

squeezing term frequency shi� and 

image-charge interac�on

Decoherence due to wire
modified

Hamiltonian

 thermal damping due to other sources 

(i.e.: intrinsic damping of the oscillators) 

Lindblad 

dissipators

Build lossy quantum field using 

Green's tensor on quan�zed 

fluctua�ng sources. [3]

Macroscopic quantum 

electrodynamics (MQED):

Technical

details

losses

image charge 
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Master equa�on rates

wire-coupledfree space
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more conduc�vity
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Entanglement

Quadra�c master equa�on implies Gaussian evolu�on.

For Gaussian states, the Simon-Duan criterion gives a 

necessary and sufficient condi�on for entanglement [4].

where

Entanglement 
where      is the symplec�c eigenvalue of        .

and the Green's tensor
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