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Development of a single-shot ultrafast burst imaging method with higher light utilization efficiencies using

imaging field spectroscopy with a microlens array
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Abstract

To increase the number of frames and improve light
throughput in SF-STAMP, we applied a snapshot
imaging spectroscopy method using a microlens array
(MLA) and an angle dispersive element to STAMP. We
obtained single-shot burst images of femtosecond laser-
induced ablation process on the glass surface by this new
STAMP with a frame interval of 300 ps and a 1.8-ns time
window. The number of frame was limited to 7 with the
present 60x60 microlens array.
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Fig.1 (a) Setup of LA-STAMP, (b) Specification of MLA
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Fig. 2 Schematic setup of spectrally sweeping pulse train

generating system
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Fig. 3 Schematic diagram of propagation of spectrally
sweeping pulses
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Fig. 4  Spectrum of spectrally sweeping pulse train
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Pulse width

26.3ps
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Exposure time
Frame interval

Table 1
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18.8 ps
3036 ps

19.0 ps
303.6ps
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303.7ps
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304.0ps | 303.4 ps _303.4 ps

Characteristics of probe laser pulses generated by 4f-
FACED optics.
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Fig. 5 A multi-spectral image captured by SF-STAMP system
with spectrally sweeping pulse train
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Fig. 6  Experimental setup of single shot imaging by LA-STAMP
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Fig. 7  Measured images of femtosecond laser-induced ablation process on the glass surface



