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            Abstract
The realization of superfluidity in a dilute gas of fermionic atoms, analogous to superconductivity in metals, represents a long-standing goal of ultracold gas research. In such a fermionic superfluid, it should be possible to adjust the interaction strength and tune the system continuously between two limits: a Bardeen–Cooper–Schrieffer (BCS)-type superfluid (involving correlated atom pairs in momentum space) and a Bose–Einstein condensate (BEC), in which spatially local pairs of atoms are bound together. This crossover between BCS-type superfluidity and the BEC limit has long been of theoretical interest, motivated in part by the discovery of high-temperature superconductors1,2,3,4,5,6,7,8,9,10. In atomic Fermi gas experiments superfluidity has not yet been demonstrated; however, long-lived molecules consisting of locally paired fermions have been reversibly created11,12,13,14,13. Here we report the direct observation of a molecular Bose–Einstein condensate created solely by adjusting the interaction strength in an ultracold Fermi gas of atoms. This state of matter represents one extreme of the predicted BCS–BEC continuum.
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                    Figure 1: Time-of-flight images of the molecular cloud, taken with a probe beam along the axial direction after 20 ms of free expansion.[image: ]


Figure 2: Molecular condensate fraction N0/N versus the scaled temperature T/Tc.[image: ]


Figure 3: Dependence of condensate formation on magnetic-field sweep rate and measurement of condensate lifetime.[image: ]


Figure 4: Total expansion energy per particle for the molecular condensate versus the interaction strength during expansion.[image: ]


Figure 5: Dependence of the condensate fraction and the temperature of the atom–molecule mixture on the initial scaled temperature T/TF of the Fermi gas.[image: ]
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