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The analysis of the optical trap force in a single optical trap’based on MATLAB

TAN Ai-ling, ZHAO Yong, SHI Jing-shan
(Blectricity Ingtitute , Yanshan University ,Qinhuangdao 066004",China)

Abstract : Under the approximation of geometric optics ,the axial force exerted on the Mie microsphere particles is simulated.
The capture range and the curves of simulation are shown. The results show.that decreasing focus spot radius leads to deeper optical
traps and that relative refractive index ,laser wavelength and power alsd¢have.some effect on optical trap ,which give some reliance

on choosing parameters in experiments.
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Fig.1 The force on the microgphere in a focused Gaussian beam

SR 5 R R A AR R S S T



374 B

SIS

ERAGARRIIT 5 AR/ OGP AR SR S/
RAKAR - NBLIE ESRIF S — A AR R R
/NBPRL BT OB AR UL 38 B R KR — R
AT AN EAR D RS2 BN S )  HuH]
RS EEAL TR T AR AT T 4 £E s LA
FEMFERDESTE O, — BT S AR )
S FEZ LASNI L A BB L T WO AR T T AAr
AR o AETEBCBL | i TR e B RRUE TEA TR K
SN | [R]I-HL0 Xk AR AR = AR 45405 o AR IR HY
R BB TS AR B R0 B
/N BB E ARG o WOBTHEREA/N A S
PRSI (FIE IR SUR SR = AR 1545

2 L oo n

XHF Mie BT DX ERCRAE 7, T LR LA
F R FOCF TR RN o FERT A G AR B R
BT 2 B P RN & KT Mie BT IX AR
N TR P NS i g A

FEJLEaE A AT B3 — 206 A A
T 7T ds RTS8 AT 4 v o 2 Bk A L i
LAY o BN v FTHTRTN ny B9 FTETS
ST /INER BT TR0 ng 9T (g > ng) (R
HOEZAE/ NER LR SR RN 2 B o fh B E

\\‘.-‘ I"
f l‘\.\"., ’!/" - TN }:l
lu?-:—jl?:_::v i _f“'.‘.. (,,
-

7
g rd :: T T ._:_"‘:’
P . LT A,
[ 0 s - y A
= | 8 (i g / 1
- s - ‘." }
- k‘" =P \ / )
\ Yy
\. \ ’ )
b ek 'f:’f;:
"' “ -‘:Iﬂ
¥/,

Fig.2 The propagation of a traced ray on the microphere
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Fig.3 The axial optical trapping force exerted on the particle with z/ r and diffefent, parameters

a —the relation between F, and wg
e —the relation between F,and r
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Fig.4 The threen dimensions relation between F, and-Wg
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