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Local manipulation of a quantum gas beyond the diffraction limit

Kishimoto, Tetsuo
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87Rb

Our goal is to locally manipulate a quantum gas beyond the diffraction
limit. We take advantage of the fruitful multiple internal states of an atom to approach beyond the
diffraction limit. Spatially inhomogeneous light shift engineering on one of the hyperfine ground
state of an alkali atom and the microwave transition between another hyperfine ground state will be
the key element in this concept. While light shift occurs on one state, the other state should not
have any light shift. If the light shift laser is focused, only the limited region where the
microwave is resonant between these two states can be manipulated, so one will be able to approach
beyond the diffraction limit. This could be realized by using a so called “ tune-out wavelength”
for the light shift (manipulation) laser. We also Broposed a simple method to spectroscopically
measure this tune-out wavelength using thermal 87Rb vapor gas, and experimentally performed this
method.
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