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Development of high resolution measurement of a thin liquid film on the basis of
femtosecond frequency domain interferometry OCT

SAITO, Takayuki
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Making the best use of extraordinary characteristics (i.e. ultra-short pulse
duration, strong coherency, ultra-high energy density, multi-photon absorption and wide band) of a
femtosecond laser pulse (FSLP), a new principle of measurement of a thin water film formed on a
stator vane of steam turbine. First, the FSLP was split into two laser pulses with an ultra-small
interval from several-hundred femtoseconds to several picoseconds. Second, the first pulse was used
as a priority pulse that is absorbed by the water molecules in the optical path, and the second

pulse was used as a sensing pulse. Thus, a new principle based on the interference intensity of this
sensing pulse was developed to accurately measure a thin water film.
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(8) slaser system, (b) beam splitter, (c) objective
lens 1, (d) knife edge, (€) nano-order stage,
(f) PMT 1, (g) amplifier, (h) datalogger,
(i) objectivelens 2, (j) pin-hole, (k) PMT 2
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(a) fs-laser system, (b) mechanical shutter,

(c) beam splitter 1, (d) mirror, (€) ND filter 1,
(f) objective lens, (g) cdll, (h) camera, (i) beam
splitter 2, (j) photo diode, (k) optical delay,

() ND filter 2
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(c) mechanical shutter, (d) half mirror,

(e) beam splitter, (f) mirror, (g) objective lens,
(h) cell, (i) camera, (j) optical pass delay, D-FSLP
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