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Measuring Contact Angle and Liquid Film Thickness by Laser Interference

Fringe Method; Supplementary Data
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Summary

The contact angle of liquid on a solid surface is an important parameter for phenomena such as evaporation, condensation, and

multi-phase flows. If the contact angle is large, lateral observation of a liquid drop is workable. When the liquid has an affinity with

a solid surface, however, the drop is extended to a thin film and can scarcely be observed from a side vantage point. We developed a

laser interference fringe technique for determining the contact angle, as well as the thickness, of a wedge-shaped thin liquid film. In

the present study, the effects of fundamental factors (the aperture of the objective lens, the deviation angle of the incident light, and

the refraction index of the liquid) on the fringe pattern were evaluated. The experimental results showed these factors were negligible.

Time-dependent changes in the fringe pattern and the distribution of liquid thickness were also determined for a system where water and

hexane coexisted and interacted.
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Fig.1 Refraction and reflection of coherent lights irradiated to a
wedge-shaped liquid film.
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Table 1 NA of iris used in the present experiment

Iris diameter Aperture
NA
[mm] angle [degree]
10| 0.472 28.1
0.377 22.2
410.189 10.9
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Fig.2 Fringe pattern of liquid drop.
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Fig.3 Optical apparatus for measurement of fringe pattern.

RIEDBERME @ \ZkT 5 AT 2 MM E & E.D C s
BT B H A B, B, TNENEQME) B IO,
Eq.(5) THEENS. Figd ITRT XL 912, KFEEK I
BEWZRITE N, = 1.334 OIERIBECIE, WIEOMRHA a 3
FOAHAINERT D E LIS, BREOAEBR N
AL, E.0MER.MHRT 5. AENAR, Fig.lIZ
BWTHIBEEKHIZTALEERVOLMIIZH D Z L%
BT A, L R0 NA D 0472 DA, 1% 30°
ETHE, K LIERBRITH L v RIS k> Tt S
P, THRLBEINARWI LTS, LER-T, %
ML AORNBAERESTHELEBIT, Wi THR
sz epkdohsd. EEOFERIZHBNTE, L—
PhEY L A ORORENHIZIFEE (ix0) 12
A S, KO AERFA N ALY B RESR-5TH,
SO A TE 5 LI LTV 5.

KL O N E TWROBEORREFHEST 57
W, EENERLIY (ris) 254 L > RIHY AT 7=
Fig.5(a), (b) BLU(c) 1%, ®WL > XIZHY fF1F 7248
DIERR, R LETHROBEIC LIET BB L R~
Z DOFEBRTIE, ZBFIC L DR RAEZE L& 72 < T 7,
wE LTy arvt A (KF99, #5FE 20 mPa-s, HEHT
#n,=1.396) ZEH L. WL XOBEEIT 12 mm
THY, ATV XEmN ST E L TART
DEHCHELE VAW F80nE X NA=05
EB). KO OBERERT D& AFOEENED L,
EMET L. &Y 4 mm 084, BEOETAEET
otz

T-¥hiE ORI 2 590, Bq.8) & A v Tk o
B 2 FHCE 5. AERRTIE, FHORS S0,
efih ) 2 T D 55 TR AMEN D T HE~ 1T EH OF
PR R O R BREE 2 HE L7z, 0 2 8 B8 L1010 mm
OEE, THREOEBETI186 7L THY, K1
NAmmOEEITI84E 7 ¥ L TH-T-. ZDOFSE,
BIOEDN/ NS b & MENMETTAZ E0nH-ThH,
TR OMBIZLETHBIERTE 52 1800
7.

60

50 B
40
30 el

" ~

10

B1 B2 [Degree]

0 2 4 6 8 10
Contact angle [Degree]

Fig.4 Relationship among angles of coherent lights.



(a) 4 mm

(b) 8 mm

(e) 10 mm

Fig.5 Effect of iris diameter on quality of fringe image.
Magnification of objective lens; 50. Iris diameter; (a) 4 mm,(b)
8 mm, (c) 10 mm.
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Fig.6 Azimuth angle of slit.
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(a) 0 degree

(c) 66 degree

Fig.7 Effect of azimuth angle on quality of fringe image.

(b) 29 degree

(d) 90 degree

Azimuth angle of incident light; (a) 0 degree, (b) 29 degree, (c) 66 degree, (d) 90 degree.
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(a) Initial stage

(b) after 0.1 s

(c) after 0.2 s

Fig.8 Time-dependent changes in fringe image for coexisting
water and hexane. (a) Initial stage, (b) after 0.1 s, (c) after 0.2 s.
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Fig.9 Interaction of water and hexane.
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Fig.10 Profiles of water and hexane layers determined from
fringe pattern of Fig.8 (b).
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