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O gas diluido de férmions com
interacao de curto alcance
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O gas diluido de férmions com
interacao de curto alcance

Originalmente, para 3He: mas, nas condi¢cde habituais, o *He nunca é diluido o suficiente
para justificar o tratamento.

Mais recentemente, na area conhecida com o atomos ultra-frios, alguns atomos podem
ser confinados em armadilhas dpticas em baixas densidades e baixissimas temperaturas
(da ordem de 10-° K).

Exemplos: 6Li (férmion) e “Li (bdson)
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Dinamica de dois férmions
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Estratégia
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Férmions de mesmo spin hao

interagem em primeira ordem
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Tratamento perturbativo
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Energia até segunda ordem em (kpa)
K. Huang and C. N. Yang, Phys. Rev. 105, 767 (1957)
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Estado fundamental para misturas
com massas iguais e diferentes
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E. Fratini and S. Pilati, Phys. Rev. A 90, 023605 (2014)



’Li € um bdson
6Li € um férmion

Normalized Absorption
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Comparison of 6Li and “Li atom cloud axial profiles. The red squares correspond to °Li, and the

black circles to “Li. (A) Data from the top image of Fig. 1, corresponding to T/T¢ = 1.0 and T/T. =

1.5. (B) Data from the lower image of Fig. 1, corresponding to T/T; = 0.25 and T/T, = 1.0. The

fits to the data are shown as solid lines.

Observation of Fermi Pressure in a Gas of Trapped Atomes,
A. G. Truscott et al., Science 291, 2570 (2001).



Feshbach resonance
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FIG. 1. (a) Model curve approximating the results of [13—15]
for the s-wave scattering length of °Li atoms in the two lowest
spin states versus magnetic field. (b) Corresponding behavior of
the scattering cross section at a finite collision energy with a
relative wave number of k = (300a,)~!.

Magnetic Field Control of Elastic Scattering in a Cold Gas of Fermionic
Lithium Atoms, S. Jochim et al., Phys. Rev. Lett. 89, 273202 (2002).



Measured compressibility (°Li)
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Ye-Ryoung Lee, et al. Phys. Rev. A 85, 063615 (2012)



Measured compressibility (°Li)
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Interaction Parameter kr a



