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Development of Wavefront Shaping of Ultrashort Optical Pulses via Digital
Optical Phase Conjugation
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When a coherent light ﬁropagates in scattering media, the scattered light
forms a destructive interference pattern, which is known as “ speckle” . It was considered that this
light scattering was a fundamental obstacle for molecular spectroscopy and optical microscopy.
However, it was shown that one can focus the light at a desired target even in scattering media by
spatially shaping the wavefront of the incident light. This is based on the fact that the scattering
process is linear and deterministic. In this study, we demonstrated the spatio-temporal
pulse-shaping technique to control the amplitude and phase of ultrashort pulses both in space and
time. For ultrashort pulses, it is important to control not only the wavefront of the pulse but also
the spectral phase distortions caused by the transmission of the dispersive media. We used the
pulse shaper to manipulate the optical properties of ultrashort pulses in time domain.
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