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Counter-propagating laser beams that compensate for axial scattering forces resulting from 
radiation pressure of light are widely used for acceleration and trapping of micro- to 
nanometer-sized particles [1]. One elegant method to realize such counter-propagating optical 
traps is based on a photorefractive phase-conjugating mirror which inverts wave vector and 
phase of incoming light [2, 3]. For counter-propagating optical traps, the laser beam is phase-
conjugated after transmission through the intended trapping plane. The resulting phase 
conjugate beam travels back the optical path and exactly overlaps with the first beam. Hence, 
a counter-propagating beam trap builds up, which is intrinsically self-aligning and can be 
generated with low numerical aperture microscope objectives. This is important for 
application which require long working distances such as generalized phase contrast [4] or 
when low intensities are needed (trapping of living cells [5]). 
 
 We successfully implemented a single beam optical trap configuration based on optical phase 
conjugation and currently investigate a dual trap geometry which provides trapping of two 
particles simultaneously. These optical traps are characterized and compared with competing 
methods by measurement of trap stiffness and trapping potential wells. 
 
 The current experimental set-up should be extendable to complex light fields such as beams 
carrying angular momentum or non-diffracting beams. Coherent superposition of the 
incoming beam and its counter-propagating phase conjugate in the trapping plane can lead to 
expanded novel 3D-trapping structures. 
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