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ABSTRACT

The light-assisted collisions between cold Rubidium-85 atoms in an optical microtrap
were studied for the purpose of enhancing the single atom loading efficiency. About
10°* atoms were cooled and trapped using standard Magneto-optical trap (MOT).
Small fraction of the cold atomic ensemble was loaded into the far-off resonance
dipole trap (FORT). In this optical microtrap, only two atoms were prepared and the
dynamics of the atoms undergoing the collision induced by light were investigated for
both red and blue detuned light. As a result, the probability of a single atom loss
event in the two-body collision, P(1]|2), was extracted from the observed time
evolution of two atoms. The result shows that the collision induced by the red-
detuned light for most parameters investigated gave a nonzero value of P(1|2) while
the collision induced by the blue-detuned light contributed the near deterministic
P(1]2) value because the collisional released energy could be controlled. A

simulation of the dynamics of the atoms was done to validate the experimental results
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and reveals the insight of the collisional processes. From this insight, by using the
red-detuned light assisted collision to prepare the single atom, the efficiency was
reached 63%, which exceeded ostensibly the limit of 50% for the first time to the best
of our knowledge. Furthermore, the use of the blue-detuned light provided the

presently world high record of 91% single atom loading efficiency.
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