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Abstract

We study density fluctuations in degenerate Fermi gases at different interaction strengths. For an ideal, noninteracting Fermi gas we observe Pauli
suppression of density fluctuations (atom shot noise) for cold clouds deep in the quantum degenerate regime. Measuring the level of suppression
provides sensitive thermometry at low temperatures. For a strongly interacting spin mixture through the BEC-BCS crossover, we use dispersive
imaging to measure the relative density fluctuations between the two spin states. For a sample composed of molecules or of generalized Cooper
pairs, we observe that the relative density fluctuations are strongly suppressed, while the fluctuations in total density increase or remain the same.
This constitues a direct observation of pairing that does not rely on magnetic field ramps or on the interpretation of RF spectra. More generally,
thermal fluctuations provide a natural method for measuring the response functions of a system, and should be useful for identifying interesting
phases of atomic systems including itinerant ferromagnets, Mott insulators, and antiferromagnets.
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Spatially Resolved Density Fluctuations After Ballistic Expansion Measuring Spin Fluctuations In-Trap Using Dispersion

Noise determined by looking at standard deviation of a given pixel over many otherwise identical shots. _ . .
After spatial propagation, phase fluctuations
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