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Ultrafast time-resolved imaging gate provides interesting tools for observation of ultrafast phenomena, three-
dimensional shape measurements, and biomedical imaging. In this paper, various time-resolved gating tech-
niques based on electronic methods, coherence of light, or optical nonlinear effects are reviewed with regard to
potential of time-resolved imaging. As a highly functional time-resolved imaging gate with femtosecond
gating time and light amplification, we present here a femtosecond amplifying optical Kerr gate, which is
realized by the optical Kerr effect in an excited state with light amplification and two perpendicularly polar-
ized pump pulses with time delay. Furthermore, to evaluate its potential of practical application, we demon-
strate three-dimensional shape measurements of a colored transparent object and a diffusing object with use of

the femtosecond amplifying optical Kerr gate.
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Fig. 2 Experimental setup of femtosecond amplifying OKG
for ultrafast time-resolved two-dimensional imaging.
P: polarizer, L: lens, A: analyzer, BPF: bandpass fil-
ter, CCD: charge-coupled device camera. Inset
shows temporal behavior of femtosecond amplify-
ing OKG signal and gate signal.
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Fig. 6 Time-resolved spectroscopic imaging of colored
transparent object. (a) Schematic view of sample
and (b) temporal evolution of the two images ob-
tained with the femtosecond amplifying OKG at 725
and 670 nm.
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Fig. 7 (a) Sample with spherical diffusing surface, (b) suc-
cessive differences of the time-resolved images at
every delay times of 0.67 ps and (¢) 3D shape of
spherical diffusing surface. The probe beam of 1
mm diameter is incident at base of the heart-shaped
object.
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B9 — b (time-resolved gate)
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