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In 1969, Esaki and Tsu proposed a semiconductor superlattice
implying a double barrier structure for resonant tunneling.

E2

E1 [ I

Double Barrier Superlattice

The proposal advocated preparing the periodic structure
by applying the advanced growth technique of MBE, after
designing the structure in accordance with the principle of
quantum theory 1In such a way to exhibit unprecedented
desirable electronic properties.

% Courtesy of Prof. Esaki



Esaki and Tsu

* ou rtesy of Prof. Esaki
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Multidimensional quantum well laser and temperature

dependence of its threshold current

Y. Arakawa and H. Sakaki
Applied Physics Letters, vol.40(no.11, June 1982):939-941
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2 ’ 3 0 0 E l&l i 0) g I m FIG. 2. Numerical example of threshold current J,, cailculated by

ing the model of Lasher and Stern for conventional lasers {a) and ¢
well lasers for (b] 1D-, (¢} 2D-, and (d] 3D-QW structures. J , is no
by J,, at 0°C.
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FIG. 3. Temperature dependence of threshold current J,;, with and without
magnetic field B (24 T). J,, is normalized by J,, at 0 °C, which is 52 mA at
B=0and 54 mA at B=24T.

% Reprinted with permission from Applied Physics Letters, vol.40(no.11):439-441. Copyright 1982, AIP Publishing LLC. This article may be found at
http://link.aip.org/link/?apl/40/939 . This article may be downloaded for personal use only. Any other use requires prior permission of the author and the AIP Publishing LLC.
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dislocations

formation of islands

reorganisation of surface adatoms:
Stranski-Kratanow epitaxy mode

!

coherent islands: nodefects
self-assembly

missing lattice planes

!

creation of unwanted defects

mSelective growth (1990) MMOCVD SK QDs (1994) Oshinovo, YA
Y. Nagamune, YA

Photos reprinted with permission
from J. Oshinowo, M. Nishioka, S.
Ishida, and Y. Arakawa (1994)
Highly uniform InGaAs/GaAs
guantum dots (~15 nm) by
metalorganic chemical vapor
deposition, Applied Physics Letters,
vol.65 (n0.11):1421-1423, p.1422
Fig.1(a) and (b). Copyright 1994,
AIP Publishing LLC. This article may
be downloaded for personal use
only. Any other use requires prior
permission of the author and the
AIP Publishing LLC.




28

HmEOAT

mEFRyMN—Y—
[]



WL — —

1962 GaAs homo laser at LT
1970 RT operation (0.8um)
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Random energy distribution
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1990’s Numerical simulations of one-atom lasers
2003 Experimental realization of One-atom
laser: Nature 425, 268
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Efficiency 41% (Full concentration)
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