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During the last decade, low-dimensional semiconductors
have been studied as some of the most interesting sub-
jects in solid-state physics because they show unique
electronic and optical properties caused by the quan-
tum confinement effect. Due to their unique properties,
low-dimensional semiconductors such as quantum dots
(0D), quantum wires (1D), and quantum wells (2D) have
been utilized for a wide variety of electronic and photonic
device applications. This article presents the character-
istics of the low-dimensional semiconductors and their
quantum photonic applications, such as nanoscale light-
emitting devices, single-photon sources, and exciton-po-

lariton lasers.
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Fig. 1. Density of state of various low-dimensional semiconductors.
fect)Z}ar sh=tl, o] ¥ F& aHE dgf 7€y B2
(bulk) E23= o S5 #7154, %P—‘]
ool =% 249 3717} ol
ozt et HAA-AA FE H45EE, 1%%1 gﬁrs’Jr »’E‘Ol
o2 7HA] SrEE %%501 dojupal &2 WF-9] A
Z TS Wit o9 22 EHES 4R &S AM2E
FAATA BT £E BES AU WA A BAAE T
A 5 ok 2T 9% —3— A FEL FANE e
a71¢ A7t F S5 5

2 A7} Sy ofof Sk,
ZHE Hole AAY ¥=AY F

-
PN

of FAAE A T4

#9154, 23 AR BwA Flwe] U BaR
& 2 PR TEYX Bopd AT FAG dd avhska
.

KX Hizxer L AXioel S8

aA 9 BAL JBAog 1A Yx} B T Sd) 95
239 A EAVE ofF A2 27, & & UkrHY
a7 ZA 2 35, A9 A714, FHH 54g0] 2719
IAHE IA WaE ¢ Aok olEF FA & aPE b
=A49) A ARG ot Aot FEY AHelectron-hole
pair)Ql A E(exciton; 3T AL FHA7|H L2 455

223kt oyl sune 2012 13



%EI‘"Z.*I'-P Heh7l=2| AA|

(@)

Sapphee

Fig. 2. Photonic devices based on low-dimensional semiconductors;
(@) quantum wells,"" (b) quantum wires,”? (c) quantum dots. !
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Fig. 3. Quantum well-quantum wire-quantum dot hybrid nano-
structures formed on the nano-scale pyramids and its application
to an electric-driven light emitting devices.™
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Fig. 4. (a) PL spectrum of the CdSe QD assemble (b) PL spec-
trum of the single CdSe QD.
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Fig. 5. (@) Scheme of the Hanbury Brown and Twiss experimental
setup (b) Anti-bunching signal from the single quantum dot emission.
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Fig. 6. Dispersion curve of the exciton polariton.®
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Fig. 7. Observation of Bose-Einstein condensation in exciton polar-
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