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Abstract Based on generalized Lorenz-Mie theory. the radiation forces exerted on defect particle on the wafer by a

laser beam are derived combing the scattering theory about sphere particle to clean the defect particle in the optical

becoming less. The energy of optical axis and scattering forces become less with the particle radius becoming larger.
Key words
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According to relationship between spherical vector wave functions and triangle
functions, the analytical expressions of the axial radiation force and the transverse radiation force exerted on defect
The smaller the dielectric constant, the smaller the radiation force. In the project, the smaller beam waist widths is

particle by an Gaussian beam are given and the influences of many factors on the radiation forces are analyzed

numerically in details. The results show that the maximum radiation forces become larger with the particle radius
detected by quantitative analysis to radiation forces.
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used with much more energy to clear the defect particle more efficiently. In addition, the defect particle material is
FE B
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Fig. 1 Schematic of spherical defect particle illuminated

by laser Gaussian beam
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experimental results from reference

HABASTAPL 138 o Wi e R A 25 O AR 4 S A A 2
SIO, BRFaRLT Lo B G Ry AR BRI e I R R
DAL F (xos yos20)e B3 SN r=1.0 ym,
nen=1.67,n,=1.0,P=100 mW,1=0. 6328 pm,
o=y, =0, K 34 T AFBICHEE L w B,
W RS ) FL BB T RSO E Z0 RS DL, |
P AT 00 Bl o AR A D80 B R WA ) AR R, 2
JE A /N TRE -2 A2 I 8 S8 ) A I O S A
B — AR KA Bl G AR AR 38 K A A T o
H  TERIE LTS B T X RR . R 5 AR E
SR S U NTTR A N R L S E5 N
o - BB A R B D7 98/ o 7E AR 2 B B R
T T ) R R R AR s AR B ) AT
St e R E S . F AT L AT DA E R )

SR AR R IO R A RE B L DT S A A T sk
Bk 5 19 L BR .

140} 7=1.0 pm

2=0.6328 pm
—e— 0,=0.6
1200 #,-10 o
nsph=1'67 NN =10
100f P=100 mW —_— =13

sof
60}
wof
20 et

F,/pN

o vy
2 Y
& o} A
e sss ot 08eee,

—(2) —16 ‘ 0 100 200
2, /um
P 3 A [R] RN 2 A2 kL T ) Bl 1) e 5 ) B BETE L
Zy A

Fig. 3 Variation of the axial radiation force F. with
particle on-axial position Z, with different beam
waist widths
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Fig. 5 Variation of the axial radiation force F. with
particle on-axial position Z, with different particle
radius
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particle off-axial position y, with different particle
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