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Abstract: A ¥Rb Bose-Einstein condensate on a microelectronic atom chip with about 2,000

atomsis created in a miniaturized and portable atom chip cell vacuum system.
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Fig. 1. Picture of the vacuum cell setup for achieving Bose-Einstein condensation on an atom chip



We have built a highly miniaturized atom chip system and achieved Bose-Einstein condensate with about
2,000 ¥Rb atoms. All key elements are contained in a single chamber pumped by a small ion pump. As shown in
Fig.1, our simplified vacuum system consists of a single 4-way crossto which is attached to a small (8 I/s) ion pump,
a 4-pin feed-through providing connections to a rubidium dispenser and non-evaporable getter, a pinch-off tube, and
a glass cell. A 0.5 mm thick aluminum nitride wafer (the atom chip) closes the cell top, forming an ultra-high
vacuum compatible seal and electrical feedthroughs. Forming the cell in this way greatly simplifies the vacuum
system. The electrical headers provide a standard “pin-out” similar to an integrated circuit. The cell is “plugged”
into a relatively small, fiber-coupled optical bench with the various optical beams, cameras, and magnetic coils pre-
aligned. UV Light induced atomic desorption is used to meet the pressure requirements on MOT and BEC sides in
this single chamber. All loading, cooling and trapping happen from 2 mm to 70 m away from the surface. A
condensate in amicro Z wiretrap is finally achieved by RF forced evaporation.

The simplification of the vacuum system and our direct “pin-out” chip connectors dramatically reduced the
cost and complexity of BEC systems, especially chip scale coherent matter wave devices.



