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Producing Fermi gases
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Landau’s critical velocity




BEC-BCS crossover in °Li
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The critical velocity

Q o ¥
NS /[,
O o~
© o
strong knowing ground — phonons, pair  performative aspect:
correlations state not enough breaking, vortices v, and T, matter

1 »
3D BEC 2D Bose/BKT 3D Fermi
3D BEC: C. Raman et al., Phys. Rev. Lett. 83, 2502 (1999)
2D BKT: R. Desbuquois et al., Nature Phys. 8, 645 (2012)
3D Fermi: D. E. Miller et al., Phys. Rev. Lett. 99, 070402 (2007)

3D Fermi+Bose: M. Delehaye et al., Phys. Rev. Lett, 115, 265303 (2015)
BEC rings A. Ramanathan et al., Phys. Rev. Lett. 106, 130401 (2011)




Critical velocity
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Critical velocity and speed of sound
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W. Weimer et al., PRL 114, 095301 (2015); V. Singh et al. PRA 93, 023634 (2016)




Simulations by Vijay Singh & Ludwig Mathey

Ground state from Monte Carlo, dynamics with truncated Wigner method,
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Reducing dimensions
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Reducing dimensions
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2D Fermi: Turlapov, Vale, Kohl,
Zwierlein, Thomas Jochim, Bakr, ...
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3D Fermi in box: Zwierlein Group
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Creating a steep ring without disorder inside

Simplest setup
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To momentum space and back ...

free evolution in HO = rotation in phase space
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Matter wave focussing: Bose: Walraven, Cornell, Bouchoule, van Druten groups
Fermions: Jochim group

K. Hueck et al., PRL 120, 060402 (2018)




Thermometry: n(k) = f(k, T, u)
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K. Hueck et al., PRL 120, 060402 (2018)




Pauli blocking in momentum space

k
Y
box diameter D = single k-mode occupies area A, = 16m/D? ‘ dk
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Pauli blocking in momentum space: B. Mukherjee (Zwierlein group), PRL 118, 123401 (2017) K. Hueck et al., PRL 120, 060402 (2018)
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Outlook
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See also: P. A. Murthy et al., PRL 115, 010401 (2015), N. Navon et al., Science 347, 167 (2015)

ImbalanCEd gaSES 1st or 2nd order? partially polarised

QLRO?
See also: D. Mitra et al.
PRL 117, 093601 (2016)
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Others:

Spin-diffusion

In 2D
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