LED vV

quantum dot -
LED device

quantum dot

. Quantum dot 0
1 quantum wire
(QW)
lithography
Qw carbon nanotube
wire ,
QW ;
LED
1.1 quantum wire
Qw 2
1
0 quantum dot
1 2
QW
- Colloidal Synthesis

(CH3).Cd Se monomer
surfactant CdSe QwW

U. C. Berkeley A. P. Alivisatos group
trioctyl phosphine oxide (TOPO) quantum dot

[1] hexyl-phosphonic acid (HPA)
TOPO Cd surfactant

CdSe HPA surfactant wurtzite
c-axis QW . [2,3]

HPA 20% monomer



wire

QW
teardrop, tetrapod
- [41
quantum vyield (QY) quantum dot
Cds ZnS Cdse coating CdSe/CdSs/zZnSs
(core/interface/shell) QW photochemical
annealing QY 15~20% [5]
photochemical  annealing shell TOPO
hexadecylamine 20~30% QY . [6]
- Catalytic Growth
QW
nanocluster cluster Qw
Au(lig) + GaAs(/ig)
Tm, GaAs
=
@ u(lig)+GaAs(s)
2
@ Tey
Au(/ig)+GaAs(s)
1.0 Au Mole Ratio 0.0 Au
0.0 GaAs 1.0 GaAs
1. (Au)- , GaAs-QW g , S
1 GaAS QW
Au  nanocluster Eutectic point (Tgy)
GaAs (T, Gass) . Au
GaAs ( : Ga(CHj)s, AsHy) Au
GaAs GaAs Au
QW
Au-GaAs GaAs Au
QW . [7.8] QW

laser assisted, CVD

. Catalytic growth



QW superlattice QW

A B
2 A, B
QW .A B -V and
v Au . [9]
A A
——
B
> b
2. Quantum Wire Super-lattice
QD core/shell
QW
junction 3 core/shell QW . [10]
\ K ; Cross
ﬂ K Section
a — (e
" > s O
- == 0
3 core-shell quantum wire Ta. QW , b. CVvD shell
, C. CVD 2  shell

- QW Synthesis by Template
Qw surfactant

QW



(AAO)
template

MCM-41, SBA-15

QW
electrochemical deposition
SnO, QW  AAO

- junction
NaOH
free standing Qw
. 3 — 10 nm
Zn,Mn,S QW

. [13]

2. Quantum Wire

QW

anodic aluminum oxide
1
CdsS, CdSe, Zn,Mn,S, SnO;
AAO template

[11] metal-CdSe-Metal QW

. [12]
AAO
. Mesoporous Material

MCM-41, SBA-15
band gap shift

quantum confinement effect

linear polarized

QW  LED device QW
QW -
. QW QW
QW - QW
- QW from Colloidal Synthesis
Colloidal CdSe QW surfactant
colloidal Qw
Qw confocal microscope
Qw linearly polarized . [14]
CdSe QW  PVB polymer 4
QW . [15] 4

micro-cavity
micro-cavity
pumping laser

CdSe

QW colloidal solution

capillary force
Qw . [16]
linearly polarized

QW tetrapod Au



. [171

a pump
+—
detection
4 (a) micro-cavity , (b) micro-cavity CdSe QW: (a)
QW solution cavity
microfiber . (b) QW solution micro-cavity
QW

- QW from Catalytic Growth

Qw wire
QW wire sonication
QW n wire p wire p-n
junction , . [18] QW
QW junction
a b
+ + + +
\ |~ |
- I
5 Qw (@ QW  random

orientation, (b) Qw



QW  p-n junction wave-guide
, QW :
6 QW
LED device
QW  wave-guide QW
. QW
metal, QW doped Si . [19]
(a) Ti/Au (b) )
point
e AlLO; e ‘ J-
6. CdS QwW LED device )] , (b)
catalytic growth Qw -
7
g S ¢
- e O
- ) ©
+ (N ¢
7. QW : 1. Si QW(blue) 2.
CVD QW Ni (red) 3. 550 NiSi QW
(greedn) 4. Ni
lithography QW CvD Ni



- catalytic growth
QW - . [20]

QW LED
device QwW

LED

[1] C. B. Murray et al., J. Am. Chem. Soc., 115, 8706 (1993)
[2] X. Peng et al., Nature, 404, 59 (2000)

[3] Z. A. Peng and X. Peng, J. Am. Chem. Soc., 123, 1389 (2001)
[4] L. Manna et al., J. Am. Chem. Soc., 122, 12700 (2000)

[5] L. Manna et al., J. Am. Chem. Soc., 124, 7136 (2002)

[6] T. Mokari and U. Banin, Chem. Mater., 15, 3955 (2003)

[7] A. M. Morales and c. M. Lieber, Science, 279, 208 (1998)

[8] X. Duan and C. M. Lieber, Adv. Mater., 12, 298 (2000)

[9] M. S. Gudiksen et al., Nature, 415, 617 (2002)

[10] L. J. Lauhon et al., Nature, 420, 57 (2002)

[11] M. Zheng et al., Chem. Mater., 13, 3859 (2001)

[12] D. J. Pena et al., J. Phys. Chem. B, 106, 7458 (2002)

[13] F. J. Brieler et al., J. Am. Chem. Soc., 126, 797 (2004)

[14] J. Hueig et al., Science, 292, 2060 (2001)

[15] X. Chen et al., Phys. Rev. B, 64, 245304 (2001)

[16] M. Kazes et al., Adv. Mater., 14, 317 (2002)

[17] T. Mokari et al., Science, 304, 1787 (2004)

[18] X. Duan et al., Nature, 409, 66 (2001)

[19] X. Duan et al., Nature., 421, 241 (2003)

[20] Y. Wu et al., Nature, 430, 61 (2004)



