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Influence of Optical Parameters of High Numerical Aperture
Focusing System on Three-Dimensional Twin-Optical Chain
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College of Sciences, Shanghai University, Shanghai 200444, China

Abstract A diffractive optical element is designed, and the element can be used to modulate the incident azimuthally
polarized Laguerre-Gaussian vector beam. A three-dimensional multipoint optical trapping structure (twin-optical
chain) is obtained along optical axis near the focal plane of high numerical aperture focusing lens. The effects of the
parameters of incident beam (the topological charge and the radial mode number of associated Laguerre polynomial
and the interception ratio of incident beam), the structures of inner and outer rings of the diffractive optical
element, and the numerical aperture of the focusing lens on the twin-optical chain are analyzed. Results show that
the structure of twin-optical chain is destroyed when we change the topological charge and the radial mode number,
the twin-optical chain can be obtained again when we adjust the interception ratio and the structure of the diffractive
optical element, and the high degree of freedom control of the twin-optical chain can be achieved.
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Fig. 2 (a) Intensity distribution of twin-optical chain on p—= plane; (b) line diagram of light intensity distribution of

optical chain along z direction (p=21)
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Fig. 3 Line diagram of total intensity along =z direction with different NA (p=2)
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