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Multidimensional quantum well laser and temperature dependence of its
threshold current

Y. Arakawa and H. Sakaki
Institute of Industrial Science, University of Tokyo, Minato-ku, Tokyo 106, Japan

(Received 19 January 1982; accepted for publication 23 March 1982)

A new type of semiconductor laser is studied, in which injected carriers in the active region are
quantum mechanically confined in two or three dimensions (2D or 3D). Effects of such
confinements on the lasing characteristics are analyzed. Most important, the threshold current of
such laser is predicted to be far less temperature sensitive than that of conventional lasers,
reflecting the reduced dimensionality of electronic state. In the case of 3D-QW laser, the
temperature dependence is virtually eliminated. An experiment on 2D quantum well lasers is
performed by placing a conventional laser in a strong magnetic field (30 T) and has demonstrated
the predicted increase of 7|, value from 144 to 313 °C.

Appl. Phys. Lett. 40, 939 (1982) Arakawa & Sakaki
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Quantum-dot spin-photon entanglement via
frequency downconversion to telecom wavelength

Kristiaan De Greve't, Leo Yu'*, Peter L. McMahon™, Jason S. Pelc™, Chandra M. Natarajan®?, Na Young Kim!, Eisuke Abe™3,
Sebastian Maier*, Christian Schneider*, Martin Kamp4, Sven Hi')flingl'4, Robert H. Hadfield?, Alfred Forchel®, M. M. Fejerl
& Yoshihisa Yamamoto®?

Received 7 June; accepted 12 September 2012.
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Observation of entanglement between a quantum
dot spin and a single photon

W. B. Gao', P. Fallahi', E. Togan', J. Miguel-Sanchez' & A. Imamoglu*

Received 7 June; accepted 10 September 2012.
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