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On possibility of surface deformation of the thin-film liquid
mith the He-Ne laser light beam
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In works of Da Costa et al. [1-3% a phenomenon of laser-induced thermo-
capillarity in thin planar films of heavy hydrocarbons wes studied. An exis-
tence of a liquid-surface tension gradient (e.g., due to laser heating) leads
to hydrogynamlc_phenor_nena known as a capillary motion [4], the liquid free-
surface deformation being the effect of this motion. That can be observed
as an interference image for a beam reflected from the surface, since in the
laser-induced thermocapillarity the laser is both a heat- and a light-source.

That phenomenon has been also observed by the authors of the present
paper. The experimental set-up used is shown in Fig. 1 tle-Ne laser light beam

Fig. 1 An experimental set-up: 1-lig-
uid film, 2-He-Ne laser, 3-sereen,
4-prism

(spherical resonator, x = A, single-mode o%%ration) irradiates directly
surface of the horizontal sample (heavy hydrocarbon) highly absorbing light
of this wavelength. The liquid film has been situated on the smooth surface
reflecting weakly or strontr:) y the incident light. The following incident power
(}ensgl_es (changed with filters) have been employed: 0.12, 0.20 and 0.24 mW/
mm

After some time from the moment the laser heating started, the liquid sur-
face assumed a stable shape, and the interference image remained motionless.
Exemplary reflected-light intensity distributions, recorded directly ona 27-DIN
photographic film, are presented in Fig. 2 For each power density applied
the time increase of angular divergence of the reflected-beam outer ring
has been measured by measuring the ring diameter on a screen 7.5 m distant
from the liquid surface (Fig. 3).

It results from the presented plots that the character of the obtained re-
lations is identical with that in paper [1], although our applied power-0< nsity
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range Wes a few times lower. The reflected beam angular divergences obtained
'lgy us are also expected a few times lower than those observed in paper [fl].
rom our studies it also results that minimum power density necessary for

Fig. 2 A picture of the reflected-light intensity distribution. The liquid film situated on the
smooth surface which can reflect the light () and w hich cannot reflect the light (b). Newton’s
rings are seen in the centre

Fig. 3. Time increase of angular divergence
of the outer ring for different laser-power
densities. The liquid film situated on the non-
reflecting surface: a- 0.12 mW/mm2 b - 0.20
mwW/mm2 ¢ - 0.24 mW/mm?2
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the surface deformation, i.e. for observations of laser-induced thermocapil-
larity, for the hydrocarbons used (obtained from the Commercial Centre for

Ol Industry CPN, £0dz, Poland) equals about 0.10 mMW/mm?2 at the liquid
temperature of 21°C
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