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Experimental Research of Doughnut, a New Kind of Laser Trap

YIN Liang-hong, LI Yin-mei, LOU Li-ren, ZHANG Da, CHEN Hong-tao
(Lab of Bond-selective Chemistry/Physics Department , USTC, Hefei, Anhui 230026, China)

Abstract The experimental method used to form doughnut laser trap through axicons and by extracting high-order
diffractive light component is introduced. It is demonstrated qualitatively that doughnut laser trap has higher axial
trapping force than Solid laser trap. The centrical horizontal trap stiffness of doughnut laser trap and solid laser trap
is measured by the method of image analyzing. The result demonstrates that solid laser trap is more rigid. The
escaping force of laser trap, varying corresponding to different laser power, is measured by fluid mechanical
method. The result demonstrates that doughnut laser trap has higher escaping force, thus can manipulate particles
with more stability. It is indicated that doughnut laser trap brings to lower thermal damnification, and helps to make
best use of low magnification objective lens, and helps to develop double laser traps.
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Fig.1 Axicon beam expander
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Fig. 3 Experimental setup
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Fig. 4 Experimental result obtained by using a
40X objective
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40X objective
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Fig.9 Relation between stiffness and laser power
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Fig. 8 Trapping microzymes axially by a 40 X objective Doughnut laser trap
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