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Abstract Technology of laser driven micro—nano devices provides a new way for driving micro gear in the field
of micro mechanical. The polarization induced rotation can be achieved by the transfer of spin angular momentum
of polarized light to birefringent particle. Main factors influencing the rotating angular velocity of uniaxial crystal
particles are considered, (such as: thickness and radius of the particle, angle between optical axis and crystal plane,
reflection of light beam on the crystal plane, phase contrast between the ordinary and extraordinary rays, laser
power). The general formula of rotating angular velocity is derived based on the theory of wave optics. The precise
manipulation and rotation of calcium carbonate particles is achieved by optical tweezers. By comparing numerical
simulation with experimental analysis, results show that experimental results are smaller compared with theoretical
data, which is caused by the smaller effective power of laser beam than the measured. The angular velocity of
calcium carbonate particles is proportional to laser power, and inversely proportional to the cube of particle radius,
moreover, a periodic variation with thickness. According to the test results and theoretical analysis, the parameters

of mechanical microrotor are optimized design to improve the rotation frequency. The design results show that

Y fs B HA: 2014-08-03; W 2 & 20 F5 H #3: 2014-09-03

EETB: BHEK A RPF 3 4 (50875232) A g 5 e FE A BLIF Al 55 2% L 701 5% 4: (10801B10096024) , P4 1y 58 38 K 24 15 )2 IR
7 BHIF 4 3595 45 (10801x10096024)

YEE B A LW (1984—), 5 It PRIW, 32 %2 I g% S0 o RGO\ B A R B 5 1T A9 B 5%
E-mail: j.f.she@hotmail.com

HEEBERA. E-mail: yywzyy@163.com

0902008-1



S I S

calcium carbonate particles chosen as mechanical rotor is more appropriate, furthermore, the radius and thickness

of crystal particles should be chosen from 1 micrometer to 3 micrometer.
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Fig.2 Rotation of CaCOj crystal with the radius about 3.1 pm
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