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Laser-Cooled Ions and Their Applications
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In anion trap, laser-cooled ions can be confined in a small space in an ultra-high vacuum so that collisions rarely
happen and the ions are well isolated from the environment. Since these conditions enable high-resolution spectros-
copy of single ions, laser-cooled ions are suitable for use in developing frequency standards. The ions can be cooled
to the motional ground state to give a well-defined initial quantum state for quantum state manipulation and quan-
tum computing. In this review, principles of ion traps and laser cooling, and recent progress in optical frequency
standards and quantum computing with trapped ions are described.
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Fig. 1 General setup of the electrode configuration to create
a quadrupole potential.
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Fig.2 A limear Paul trap used to store a string of ions. Each of
the rods is connected to the one diagonally opposite so
that avoltage betweenthe pairs gives aquadrupolefield.
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Fig. 4 A string of four Ca* ions in a small linear Paul trap.
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