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Single-Shot Time-Frequency 2D Imaging for Ultrashort Laser Pulses

and Phonon-Polariton Dispersion with an Echelon Mirror
H. SakaibaraA, L. KatayamaB, J. Takeda®

Graduate School of Engineering, Yokohama National UniversityA

Interdisciplinary Research Center, Yokohama National UniversityB

We propose a new scheme for time-frequency two-dimensional (2D) ultrafast spectroscopy with

an echelon mirror. Since the spatially-dependent temporal delay is provided to probe pulses using an

echelon mirror, the time-frequency 2D images for ultrafast phenomena can be obtained on a

single-shot basis. Using this technique, we have demonstrated the 2D images for ultrashort laser

pulses and for the phonon-polaritons in ferroelectric LiNbO3 by optical Kerr gate method. The chirp

characteristic of the ultrashort laser pulses can be evaluated with the phase-retrieval procedure. The

frequency-dependent oscillations for the E-mode phonon-polaritons have been observed in LiNbOs.

These results show that this technique is a powerful tool to study various kinds of ultrafast optical

responses.
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