HIBHEESH
2004 45 A

t T %
ACTA PHOTONICA SINICA

Vol. 33 No.5
May 2004

RABOG R Ot TR EE i

M4 TR E 4

AR A %

FR#H K % ZFA

(RBRERFRBREOEP A E R EERABEH AT E ALK =, X 300072)

H OE

B AN A MO R AL TR A AR R, 5 KA BRI S I AR

BARBREN R MA = EAOBQRF N, AR B I ABENEHOGAFIR AR RRER
HHAX . #MATFERRA, ORI F A HOQAFARBRA D THRAZH I ROGM

SR T TR AL RS RIS AE Y &

KW MAEA B AR BEORFES

FESES  TN241

0 5|5

A, Y68 T BN 38 R R A UK R ok F1
YR A BT B RSSO T AR 1%
&, RShx B H AT AN AR . H T B RE
SO 478 40 B AR AR o R A R B, AT 88 40 SR
A #? ( time - sharing ) #) CW ¥ 5% , K Bk #b
(200 ps) “T LRI Q BRaPBOEY MOE SRR, 3
EINEAMERIIER . HXREEMTETR,
BRMSOE R B R B IR A . TEHREE Y
MEERT , 5T RE I (femtoliter ) (AR BIR 4
S e 3) 240 B SO BRI BT ], B 2 100 ns fRISEOLBK
LT M R DD AR HE RSO, B R Bk b 3
% 18 2R B AR A M G B B4

REPBOBR — R R AR T 8 4 B Ot
A HA AR N AR T, H R 3RS 0 B
Bk /TS ). ST TR ER A EO R R, TR/
BB rh B RO WRPBOL Bk b, (A R B B Th R
FIAR AT O Bk bz at (] . B KB BORE R T4
LR LR 05 B J B X3, B T LA 4R 2 0 %5 [
SR SRR OO b X A0 BR AR ST L A B
HATEE R D, R R B A0 R R E R4
BU. BOEMIBIR S REY, A RS
g™ FR R BOE AT A Y SR R B S
FIBFST, AT IR R B BT (A 0 38 . S TR B EORTE
HE M)A DRSS R M SR IR B, FRATER 8 LU
REHOE OB TR A DL TR, A

L EKPRIZ A

TRATELEEXLFB( X4 F.013800311) HKFHREFLE
RERTPZEEH REARFFHERERE ST
B HEEXEMHE LML %45 f 8 (G1999075201)
RnA
Tel :022— 27404204
A% B i .2003— 09- 24

Email ; maofanglin@ 163. com

A

B FTRETE CAMGUK P EBT 5T 10 P R A R
BE .

HESOEEAR, WO ERT
BOBIRBORL b A S BE 0 BBk b X, Bl R 7
KEPBOERK rh R SRR ] Y, TEOBL A R OL AR TR
S eSS SERk e 8], OB L A
YER, (832 2070 B3 s M 0 50 16 F s 78 LS,
T BB 30, RO A UM , T — 1 C Bk b
AR F 7 REAS I 25 B OB B3 18 BR A v B, X
2 CHBOL RS R E M IRBUR KR8 . el
B WEPEOL A SRR E e BE S A/ I
B HPHE b B 1 SR BE g A AR
Xt FELOLR BB T B A R TE 2
MTHALEBE NN IT A B R BB
BT AR SO TR O B R MR X S SRR
JE S RAE , 5 R SR B S T 5 3K, 4 BB AR
PORL BT S48 IR e BB T BB R R RO B A 3K,
LRWMYE TR, NBEIS Ear i T RO R
FoE IR BRI R AT AT

1 IBipEER

WHSEWRIEB N RN A HSFET KT,
3% TEM,, 8L K AP BOE Bk v 51 BE 5 . 2 450388 L
TR p =10 pm KT n, =1. 33, 108
PrfE n, =1.65. KBELP.LPFEK A =800 nm,
Bk i 5 % K7 100 MHz, JX i FEHE trwun =50 fs, SRR
H12% w,, Bk EER U =0. 1 nJ. i FHOBR iz
KT ASREK (2mp/A =104. 46) , BT AL >t
FR TR .

WA 1(a) iR, Z B E BT ERER . BRR
BN E 0, Mz 4454 (0,0,0). RUkiH.O O,
S Z fhmARRE 2, =10. 1 pm. 3T O, fECBIAYTE
2, B/EHN 0. I’ 00, =p,, BRI .0 BB
WAL B8 Hpo . LA O s5AE S oK AR 18 1 7 B AR 28 A5 R



514 #* F

ok

b
B AR SRR AT LR
Fig. 1 The geometrical model of the incident light passing
through a spherical particle
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Fig.2 The dependence of the lateral force F(y) applied by
femtosecond pulses on Ratio =py/p (Z, =10.1 pm,
wo =0.3 pm)
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Fig 3 The lateral force pulse F(y,t) applied by femtosecond

laser pulses (p,/p =0.6, Z, =10.1 um, w, =0.3 pm)
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Fig. 4 The lateral force F(y) applied by femtosecond pulses on
Ratio = py/p(Z, =10. 1 pm) when the radius of the
beam waist is 0. 3 pm, 1. 0 pm and 5. 0 pm,
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Analysis of the Lateral Optical Force Applied by the
Femtosecond Laser Tweezers
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Abstract The lateral optical force applied on the dielectric particles by the femtosecond laser tweezers is
theoretically analyzed. Taking femtosecond laser pulse train as the sampling of the CW light, a numerical model of
the induced lateral forces on micrometer-sized sphere is found and the formulas are derived. The numerical
simulation shows that the lateral optical force applied by femtosecond laser pulse train can eliminate the Brownian
movement of the particles and stably trap them. '
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