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Two dimensional atom localization through the standing wave via
probe field absorption

Ali Aghlmand Alanagh, Mostafa Sahrai and Forough Bozorgzadeh

Research institute for applied physics and astronomy, University of Tabriz, Tabriz, Iran

Abstract- Coherent interaction of an atom with a position-dependent standing-wave cavity field can impart position
information of a moving atom through the cavity, leading to sub-wavelength atom localization. We show that the
position of the atom along the standing-wave field is determined when the probe-field absorption is measured. By
employing a four-level system, it is shown that the position of an atom inside the standing-wave field depends on
detuning of the probe field and the position-dependent Rabi frequency of coupling field.

Keywords: atom localization, Rabi frequency of coupling field, detuning of the probe field.
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