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Abstract:

The optical effect of the steady droplet on the horizontal plane was studied.When a collimated-beam
illuminated upon the symmetric droplet surface form below in a vertical direction,the steady and visible
diffraction pattern was observed experimentally,and the relationship between the intensity distribution of
the pattern and the illuminated area covered by the beam was found.While the diameter of the beam
changes from larger to small,the intensity distribution of the pattern changes,either.The disappearance
of the zero-order diffraction fringe,which corresponds to the 100% efficiency,was also observed in the
experiment.Based on the physical optical theory,the analytic expression of the intensity distribution of
pattern was derived,which explained the disappearance of the zero-order fringe well,and the height of
the droplet at the certain position was also obtain.A novel method for the axisymmetric liquid surface
deposited on the horizontal plane was found.

Keywords: Optical effect Steady liquid droplet Fourier transform
WA H W 2008-09-17 & 17 H 1] 2008-10-29 ¥ 44 i % i H 1 2009-08-25
DOI:

FHLTH :

74 22 S HL 272 o 7 AR S

AR AR
e i

2 7% SCHR -
[1] EGGERS J,HOWARD A S.Characteristic lengths at moving contact lines for a perfectly wetting fluid:

the influence of speed on the dynamic contact angle [J] .J Fluid Mech,2004,505:309-321.
[2] KOTZ K T,NOBLE K A,FARIS G W.Optical micro-fluidics [J] .Appl Phys Lett,2004,85(13):2658-2660.



[3] NEWTON M I,BANERJEE M K,STARKE T K H.Surface acoustic wave-liquid drop interactions

[J] .Sensor Actuat,1999,76(1-3):89-92.

[4] EVANS R,ROTH R,BRYK P.Wetting at curved substrates: Non-analytic behavior of interfacial
properties [J] .Europhys Lett,2003,62(6):815-914.

[5] ABEL G, ROSS G G.Wetting of a liquid surface by another immiscible liquid in microgravity [J] .Adv
Space Res,2004,33(8):1431-1438.

[6] DARHUBER A A, TROIAN S M.Dynamics of capillary spreading along hydrophilic microstripes

[J] .Phys Rev E,2001,64(3):031603(1-5).

[7] GENNES P G.Wetting: statics and dynamics [J] .Rev Mod Phys,1985,57(3):827-951.

[8] LIPOWSKY R.Universality classes for critical wetting [J] .Phys Rev B,1985,32(3):1731-1765.

[9] BLAKE T D,SHIKHMURZAEV Y D.Dynamic wetting by liquids of different viscosity [J] .J Colloid
Interf Sci,2002,253(1):196-202.

[10] FAN H,GAO Y X.Stability analysis for liquid-bridging induced contact [J] .J Appl Phys,2003,93
(5):2554-2559.

[11] DUSHKIN C D,KRALCHEVSKY P A.Lateral cCapillary forces measured by torsion microbalance

[J] .Phys Rev Lett,1995,75(19):3454-3457.

[12] LATVA-KOKKO M, ROTHMAN D H.Static contact angle in lattice boltzmann models of immiscible
fluids [J] .Phys Rev E,2005,72(4):046701(1-7).

[13] GHARIB M,WEIGAND A.Experimental studies of vortex disconnection and surface connection at a
free surface [J] .J Fluid Mech,1996,321:59-62.

[14] CHUNG Y J,KANG S H.Laminar vortex shedding from a trapezoidal cylinder with different height
ratios [J] .Phys Fluids,2000,12(5):1251-1257.

[15] BOURIMBORDE L V,TONSO A O,COLAUTTI C M.Real-time measurement of the meniscus shape
using the Talbot effect [J] .Opt Comm,1993,102(5):397-405.

[16] DONG J,MIAO R C, QI J X.Visualization of the curved liquid surface by means of the optical
method [J] .J Appl Phys,2006,100:124914(1-6).

[17] MIAO R C,YANG Z L.Critical light reflection from curved liquid surface [J] .Opt Comm,2003,218
(4):199-203.

[18] TANNER L H.The spreading of silicone oil drops on horizontal surfaces [J] .J Phys D: Appl
Phys,1979,12(9):1473-1484.

[19] TAKEDA M, MOTOH K.Fourier transform profilometry for the automatic measurement of 3-D object
shapes [J] .Appl Opt,1983,22(24):3977-3982.

[20] CHEN J D,WADA N.Wetting dynamics of the edge of a spreading drop [J] .Phys Rev Lett,1989,62
(26):3050-3052.

[21] SNOEIJER H J, DELON G.Avoided critical behavior in dynamically forced wetting [J] .Phys Rev
Lett,2006,96(17):174504(1-3).

[22] PREVOST A,ROLLEY E,GUTHMANN C,et al.Dynamics of the contact line on rough substrates

[J] .Physica B, 2000,284(1):145-156.

[23] KWORK D Y,CHEUNG L K,PARK C B,et al.Study on the surface tensions of polymer melts using
axisymmetric drop shape analysis [J] .Polym Eng Sci,1998,38(5): 757-764.

[24] MIAO Run-cai,ZHU Jing-tao,YANG Zong-li.The effect of transmm itance | ight obstructed by liquid
surface and its application [J] .Acta Photonica Sinica,2002,31(4):489-491.
B AR 5V M SR AL AR T N S LN [3] 67 244K,2002,31(4): 489-491.

[25] QI Jian-xia,MIAO Run-cai,DONG Jun.The theoretical and experimental study of the curved liquid
surface by means of the optical method [J] .Acta Photonica Sinica,2008,37(7):1468-1472.
AR R, I A, 3 G55 VR 5N s A R T [ B R S Beff ot [9] Dl F2%#,2008,37(7): 1468-
1472.

[26] HERVET H,GENNES P G.Dynamics of wetting of "dry" solid [J] .C T Acad Sci, 1984,11299(2):499-
504.

[27] VISSER J.This review shows that for most systems the values of a usually range from e—14 to e
—12 erg [J] .Adv Collid Interface Sci,1977,3:331.

[28] GOODMAN J W.Introduction to fourier optics [M] .San Francisco:McGraw-Hill,1968.

AT e AR S

1. Tl B2 VRS SRAF I Tk T T 0 A S 40 A T T A FLIE ALZ IRF ST [9]. )6 1273, 2005,34
(3): 390-394

2. BAWNAR XIEA 2T BEATL o3 Hfd B AR i (0 XSG 2% B 3], 6 14%3k, 2009,38(4): 1020-1024

3. LR MEDLLHMEFabry-perot A FOE TR [I]. D6 1444k, 2006,35(3 ): 381-384

4. FLEE BER I dRE XIS R TR B A B AR e KN R RN 3], TR, 2007,36(4 ):
759-762

5. FefE BHiE 26 .CCDMHRL M SPHERS M RF]. TR, 2007,36(4 ): 603-608

6. FriiAE BB BT S0 bt AR AR R AR IR E A [3]. DTSR, 2009,38(4): 928-

931
7. MRV A A s AR HUG e B i AR O OB R ZE AR M E LS VA A B2 [3]. Dt 12744k, 2005,34(11 ):



1647-1650

8. Wit s WU RS AT N s SN MY AR it ¢ i D4 3 5 (P S D) I g e s IO BE T [9]. e 72744k, 2006,35(1 ):
130-132

9. RXERRABEHH; TALE; A2 A 70 B AR A S SEBL RO AT DGR [3]. D6 12744, 2005,34(3 ): 464-

467
10, BREEAR ;T KT I B R U SR T S A e AT S AR 0 A0 20 B B i 2235 0] 06 7274k, 2005,34(11 ):
1670-1672

11, RFHERE FFAIME ; BRAR B ; 00 BRI 2R B KT DG 4R T N AR AL R g I I T SIS P 9T [9]. D6 1-2#4R, 2005,34
(10 ): 1506-1509

12, s A B 3 B R Tl B A ROSI[I]. J6 244K, 2005,34(6 ): 935-938

13. FEAHEE; S HE R S ARSI AR A MR P I S IGF AT [0]. 6T 43R, 2006,35(4 ): 525-528
14, Y0 BRIEIE ; F) 55 ;B 4 .Y G BV W T o0 B AE B M AR AT S 2 G IR IB R B[], e TR,
2005,34(11 ): 1724-1727

15. BERY; 2R 1 R DS R B AR SRR ST - T RGP I = I R MO R B ENE T3], DGR,
2005,34(10 ): 1480-1484

LEVFR GEERCAR AT AR, AZER RS ERTCRI PRI EAREA U )

&ﬁA| Mﬁﬂm|

mﬁg; | T | 0140

7 vk

Copyright 008 by Y 7243




