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Atomic Gravimetry
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Interferometry with atoms
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Atomic Gravimetry
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Interferometry with atoms Allows for very precise

measurements of gravity
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Applications: Gravimetry
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Applications: Gravimetry

30% of water in NSW is missing

Gravimeter

Samuel Legge, John Close



Quantum Entanglement

Increased precision and bandwidth through quantum entanglement
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Quantum Entanglement

Increased precision and bandwidth through quantum entanglement
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N = 10% 1000 times more sensitive!
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Graham P. Greve, Chengyi Luo, Baochen Wu & James K. Thompson, Nature 610, 472 (2022)

T =0.7 ms (short)

Requires optical cavity



One-Axis Twisting in BEC
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- Causes entanglement between relative number and relative-phase
degrees of freedom
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One-Axis Twisting in BEC
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degrees of freedom
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One-Axis Twisting in BEC
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One-Axis Twisting in BEC

A= 3 5 [N dr — by
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One-Axis Twisting in BEC
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- Atomic interactions lead to phase-diffusion -> severely limits interaction time
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- Atomic interactions lead to phase-diffusion -> severely limits interaction time

Not compatible with atomic gravimetry
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How can we squeeze in a way that is compatible with gravimetry?
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How can we squeeze in a way that is compatible with gravimetry?

(b) . Spin squeezing . Measure gravity .
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GPE simulation:
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Quantum Field Simulation:

- Truncated Wigner method

- Looks like GPE + noise. Includes quantum correlations



Quantum Field Simulation:

- Truncated Wigner method

- Looks like GPE + noise. Includes quantum correlations
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Is this actually better than not squeezing?
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Delta-Kick scheme
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QND + OAT:
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QND + OAT:
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QND + OAT:
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QND limit
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