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Short-pulse hi%h—power operation of photonic crystal surface-emitting lasers
introducing refractive index gradation
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In this study, we have proposed a new method to generate short optical
pulses with high peak powers by introducing a refractive-index gradation (or band-edge frequency
gradation) in photonic-crystal surface-emitting lasers (PCSELs). By employing this method, we have
realized short-pulse, high-peak-power lasing oscillation with a pulse width of less than several
tens of picoseconds and a peak power of several hundreds of watts from a single light source without

using an external amplifier. The short-pulse PCSELs developed in this study are potentially useful
for a wide variety of applications such as high-precision eye-safe laser sensing, non-thermal laser
microprocessing, bioimaging, and intersatellite optical communications.
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