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Experimental Techniques for Bose-Einstein Condensation of Rubidium Atoms
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Experimental techniques to produce and observe a Bose-Einstein condensate of rubidium atoms are presented.
The atoms are first optically cooled and trapped in an ultra-high vacuum ( ~ 10°!! torr) glass cell using a double
magneto-optical trap, and then transferred to a ‘“‘cloverleaf’” magnetic trap. Rf-induced evaporation is
performed to further cool the magnetically trapped atoms below the phase transition of Bose-Einstein
condensation. The velocity distribution (inferred by absorption imaging) of the cooled atomic cloud clearly
shows the expected bi-modal structure characteristic of a condensate.
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Fig.1 Phase space plot of cooling path towards Bose-
Einstein condensation.
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Fig.2 Arrangement of laser beams for (a) Doppler cooling
and (b) magneto-optic trap.
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Fig.3 Energy levels and relevant transitions in the D, line
of 87Rb atom.
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Fig.4 Schematic of vacuum system for a double MOT.
Typically there are 10% atoms in the upper MOT, and
they are multiply transferred (by gravity) to the lower
MOT located 30 cm below.
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Fig.5 (a) Coil configuration of the “cloverleaf” magnetic
trap. (b) Electric circuit to control a current through
the coils.
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Fig.6 Principle of evaporative cooling in a magnetic trap.
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Fig.7 (a) Schematic illustration of absorption imaging tech-
nique. (b) Time-of-flight images of atomic clouds

taken after 28-ms ballistic expansion.
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