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Research of interferometric multiple optical tweezers

QI Yue-feng ,WANG Jian-fei, TAN Ai-ling

( Department of Information Science and Engineering, Yanshan University , Qinhuangdao 066004 , China)

Abstract: In order to measure the optical trap force, how two beams with optical off-axes in one plane generate an
interference field was introduced , based on which a so-called interferometric optical tweezers was built up. Firsily how two coplanar
laser beams at a certain angle interfered was analyzed,i. e. , the principle of two-dimension optical tweezers,then the principle of
the three-dimension optical tweezers was presented. After analyzing the force acling on the polystyrene beads, the analytical and
experimental data of the optical trap force were obtained. The result showed that interferometric optical tweezers could provide
cross trap force about pico-Newton level and achieve optical trapping,the experiment data accorded witli the theoretic resulis very

well when only the optical power and the full width half maximum of the beam were considered. The result is very helpful to

optical tweezers’ application in biology, biomedicine and nano-technology.
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Fig. 1 Schematic illustration of different configuration for optical trapping
and the corresponding intensity profiles
a—interference pattern of standing-wave b—focused two-beam in-

terferometric pattern
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Fig.2 Experimental configuration of interferometric multiple optical tweezers
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Fig.3 Scheme of optical interference fringes in the sample plane
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Fig.4 Simulation patiern and sketch of 2-D optical tweezers trapping

a—computer simulation of the optical fringe pattern b—sketch of 2-D trap-
ping
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Fig.5 Maximum measured lateral forces F, in each fringes along y axis
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Fig. 6 Dependence of optical force along x or y axis on the position of axis 5
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