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Abstract

We propose and experimentally demonstrate a method
for all-optical ultrafast 2D-burst imaging which we call
Spatially and Temporally Resolved All-optical
Wavelength-multiplexing (STRAW) imaging. STRAW
is composed of a diffractive optical element (DOE), a
band-pass filter, and two Fourier transform lenses.
Using a linearly frequency-chirped pulse and converting
the time axis to the wavelength, we realize single-shot
ultrafast burst imaging. As an experimental
demonstration of STRAW, we monitor the dynamics of
a plume generated during laser ablation using a linearly
frequency-chirped broadband pulse (>100 nm) which is

temporally stretched to ~40 ps.
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Fig. 4 (a) Experimental setup of STRAW imaging (BS: beam splitter, HCF: hollow-core fiber filled with Ar-gas,

OAP: off-axis parabolic mirror, DOE: diffractive optical element, BPF: band-pass filter) and (b) Experimental setup

of the microscopic STRAW system for observation of the ultrafast laser ablation dynamics
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Fig. 6 Spectral properties of five image frames at

different BPF rotation angles
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Fig. 7 Measured images of generation of ablation plume in a single-shot by STRAW. In a single-shot time window

(7.2 ps), an ablation plume on air-glass surface was generated by a pump pulse. Air’s breakdown was also captured in

all frames. Each image has 400 x 260 pixels.
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in (b) are captured more faster phenomena than (a).
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