BAlE S

Vol. 41, No. 5
May, 2014

hoE W ot

2014 4¢ 5 /1 CHINESE JOURNAL OF LASERS

S R RS S SR U o IR L B SR A
FOEOE Ok RBE ERA B X

CEBUMIE A9 345 HL 5 B2 Be » B S8 241000)

FEE BT E 3 R ORI R RO G MR T IR AR AR A0 AR T A 0% 1R B oK i G T ' B 43 A1 AR L TE B )
ML BER AR G ) B AR A 22k 20 O #EAT TAH R M BUE TSR . S5 SRR MR A TR R RN RET T E
o i JEOK - 6 SR A5 0 G AR 58 B L A5 0 1 RUST B S SR A B30I 1 o T 8 O 5 BB R T 09 3 ) L R A
S 43 A T 52 2% 0 T K — 15 016 T3 W A 1 s 0T 06 T L D' R 1 06 1 I A ' T A ) I DR/ o A B O TR Y
AT B TR A 3 1 O T B 5 SR R 3 A 1 AR MR B R S I T S RO ) ) T SR 1) R B R A AR
FRAR S5 X G E AR B A —E e S E M

KHE WO BT B SRR E k- Wt B A THREE S SRS 5 6 R R 4

FEDES 0436 XEktRIRAS A doi: 10.3788/CJL201441.0502006

Two Types of Particle Trapping Using a Partially Coherent Elegant
Hermite-Gaussian Beam

Luo Hui Wang Bing Yuan Yangsheng Cui Zhifeng Qu Jun
(College of Physics and Electronic Information , Anhui Normal University, Wuhw, Anhui 241000, China)

Abstract Based on the cross-spectral density function and the Rayleigh scattering theory, analytical expressions of
the radiation force on Rayleigh dielectric sphere and beam intensity distribution of a focused partially coherent elegant
Hermite-Gaussian beam are theoretically derived and corresponding numerical calculations are done. The results
denote that when the transverse coherence length degree is large, the focused partially coherent elegant Hermite-
Gaussian beam gets a hollow beam profile. Furthermore, the hollow size increases as the beam orders increase. With
the decrease of the coherence degree, the focused partially coherent elegant Hermite-Gaussian beam gradually
transforms into a Gaussian beam. The light intensity peak decreases as the beam orders increase. Two types of
particles with different refractive indexes can be stably trapped in a larger range by changing the degree of spatial
coherence and selecting appropriate beam orders, beam waists and focus lengths. The acquired results will have some
certain theoretical reference value to optical trapping.
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Fig. 2 Light intensity distributions of focused partially coherent elegant Hermit-Gaussian beam for different

transverse coherence lengths
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