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Study on the Axial Force in Optical Tweezers

WANG Yu-gang, XIU Jian-bo, WU Fu-yan,ZHANG Min,DOU Hui-qing, LI Jie
(College of Physics and Electronics ,Shandong Normal University,Ji'nan 250014 , China)

Abstract : The axial optical force exerted on the Mie micro-sphere particles is calculated quantitatively based on the
theory of geometrical optics. According to the calculation results, the relationship between the axial force and some pa-
rameters , including laser wave-length,beam waist, laser power, radius of the particle, refractive index and so on, are
discussed.
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Fig. 1 the propagation of a single ray on the micro-sphere
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Fig.2 the relationship of the axial force,A and z,
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Fig.3 the relationship of the axial force,w, and z,



Bt 5 4a s No.2 2008

ETRI%E e ek reR 111

LA A =0.6328pm, HALSHAE 2 #H[F
B, SR /INER BT S 3R OB B R R A0 I BE S 2,
A SRR AE 4 B, WEHRRTE H, 78
Jt 5 B BHORL T 5 SR AR AL T R P9 , 4 B0k A BT S R L
BUNCKTF A BRI 3) B, 7= A4 SRR
LT BRI KT, BB R AR R , B S DR B T S
RIAETIAE L ; ST 5 23 K B — @ R, It
RN SR IRBE RIS K

x10™"

0.5
S
C
X -0.5].
-1 P
1.5 e
1.55 e e T
1.5 ~ RS ’::\ ///.//Z
n, 145 B &
La 2,/m
135 0 X107

B4 B S SRR R BB R
Fig.4 the relationship of the axial force,n, and z,
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Fig.5 the relationship of the axial force,p and z,
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Fig.6 the relationship of the axial force, P and z,
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