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A nugget from FOCUS:
lon Trapped on a Semiconductor Chip
D. Stick, W. Hensinger, S. Olmschenck, M. Madsen, and C. Monroe

We report the first scalable quantum computer chip: an ion trap fabricated from
semiconductor-MEMS technology [1]. A single atomic cadmium ion is laser-
cooled and confined in alinear radiofrequency trap etched from a doped
GaAg/AlGaAs heterostructure. Conventional ion traps can only hold a few atoms
or qubits, and because they are assembled laboriously by hand, they are not easily
scaled to support may more trapped ion qubits. Current effortsin ion trap quantum
computing are now focused on fabricating ion traps on aintegrated chip so that
individual ions can be entangled and shuttled through a complex maze of elec-
trodes.

This new integrated chip trap is the smallest ion trap every demonstrated for indi-
vidual la ser-cooled ions, and we measure anomalously high rates of motional de
coherence in the trap. This may be related to surface inhomogeneities or even
mechanical vibrations of the micron-scale cantilevered electrodes. We also elec-
trically shuttle a single trapped ion between two separated zones integrated on the
chip. In summary, this architecture holds great promise for the fabrication of com-
plex quantum circuits on a single chip, where many individual trapped atomic ion
qubits are stored, entangled, and coherently manipul ated.

1. lon Trap in a Semiconductor Chip, D. Stick, W. K. Hensinger, S. Olmschenk,
M. J. Madsen, K. Schwab, and C. Monroe, Nature Physics 2, 36 (2006).



