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1.3-um-Wavelength Photonic Crystal Surface-Emitting Lasers
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To address the growing demand for data traffic, data centers have been increasing the number of channels. However,
current systems use one semiconductor laser per channel, resulting in higher power consumption and high costs due to
the increased number of components. To overcome these challenges, a novel approach has been proposed, where light
from a single laser with high output power is branched to create multiple channels. However, existing telecommunication
lasers have reached the limit in achieving high output power with single-mode lasing in principle. Therefore, we have
conducted research on 1.3-um-wavelength InP-based photonic crystal surface-emitting lasers (PCSELs) as the next-
generation semiconductor laser capable of both single-mode lasing and high output power. We have demonstrated over
200 mW single-mode operation under continuous-wave conditions at room temperature by using dry-etching and
regrowth technique. In addition, we have achieved a high output power of 4.6 W in short-pulse operation. These results
suggest that PCSELs can be used not only for communications but also for sensing applications.
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