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Reduction of Threshold Current by
Photon Recycling
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T. Numai, H. Kosaka, I. Ogura, K. Kurihara, M. Sugimoto, and K. Kasahara, “Indistinct
threshold laser operation in a pnpn vertical to surface transmission electro-photonic
device with a vertical cavity,” IEEE J. Quantum Electron., vol.29, No.2, pp.403-410




Reduction of Threshold Current by
Photon Recycling
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T. Numai et al., “Effect of sidewall reflector on current versus light-output in a pnpn
vertical to surface transmission electro-photonic device with a vertical cavity,” IEEE J.

Quantum Electron., vol.29, No.6, pp.2006-2012 (1993)




Consumption Power

Reduction of Threshold Current
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efficiency in a vertical-to-surface transmission electro-
photonic device with a vertical cavity,” IEEE Photon.

T. Numai et al., “High electronic-optical conversion
Technol. Lett., vol.5, No.2, pp.136-139 (1993)
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by Photon Recycling
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10 September 1992 Nikkan Kogyo




ty surface-emitting laser,” Jpn. J. Appl.
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Threshold Current less than 1 mA

at Room Temperature

Microcavity

Reduction on Nonradiative

Recombination Velocity

Reduction of Device Size
T. Numai, T. Kawakami, T. Yoshikawa, M. Sugimoto, Y. Sugimoto,

H. Yokoyama, K. Kasahara, and K. Asakawa, “Record low
Phys., vol.32, No.10B, pp.L1533-L1534 (1993)
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