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Motivation & Introduction

Conductivity o 59.6 MS/m
Wireradius R 1um

Gravity and the Coulomb force are both central forces. Therefore, generating

entanglement in mesoscopic bodies with the latter is a first crucial step Wire distance d 1um

towards testing the quantumness of the former [1, 2]. In free space, Coulomb Eﬁgtr';z q 80e
. -3 . . . . .
coupling decays as r° making this challenging especially with bulk resonators. Particle .
. . .ye : m 2 X 10 kg
Here we propose to use a wire to enhance its range and tunability (with e.g.: Masses
variable resistor elements). Although our results are general, we use Trapping o 5« 100 kHz
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parameters for levitated optomechanics where the preparation of entangled «

. . Temperature T 4.2K
states would be a especially coveted milestone. t :Z
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Technical .
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-C\\ electrodynamics (MQED):

Build lossy quantum field using
Green's tensor on quantized
fluctuating sources. [3]

Theory Hs Hine
/—/ﬁ

Quasielectrostatic Hamiltonian: 7 — 'Y 4+ g% 4 U2 . T+ H, . Zqiggwm(f,ai)
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Green's function solves the electrostatic boundary condition problem with wire permittivity e(w) = €p + 92
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V - epe(r,w)Vy(r,r’',w) = —d(r —r’) and the Green's tensor G(r,r’,w) ~

Tracing out the wire, leaves us with the following master equation: | jnhdblad
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The wire helps with entanglement and increases the range of the interaction.

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




