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Band structure engineering
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Bfigure 8 The trend of the reduction of semiconductor laser threshold
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PHYSICAL REVIEW B VOLUME 32, NUMBER 15 15 OCTOBER 1951
Figure 9 Quantum wire fabrication based on nanoscale etching and re-growth
Dimensionality effects on strain and quantum confinement

in lattice-mismatched InAs, Py, /InP quantum wires
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FIG. 1. Fabrication process of strained InAsP/InP quantum
wires.
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Figure 11 Growth of quantum wires on a vicinal surface with multiatomic steps
TFigure 13 Selective growth of quantum wires on a pre-patterned A-ridge substrate
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Figure 11 Selective growth of quantum wires on a pre-patterned V-groove substrate
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Nanolasers: Lasing from nanoscale quantum wires
Nanolasers: Lasing from nanoscale quantum wires
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FIG. 1. Cross-sectional TEM micrograph of the QWR region in
sample A with a schematic illustration of the electron and hole
injection via the VQW's.
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Figure 15 Catalyzed growth of nanowires through the vapor-liquid-solid process
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P.X. Gav eral | Chemical Physics Letters 405 (2005) 174175 175

Fig 1. () A typical low magnification SEM image of the as-grown networks of Zn0 1) dsting o Lypes of
as indicated by area b (b.¢) and ¢ (de). (b.) Enlarged SEM images of uniform networks of ZoO nanowires and nanorods. (d.e) Enlarged SEM
immages of clumps of nanowires showing the interconnected nanowires and nanorods

Jacek.Szczytko@fuw.edu.pl

Fig. 4 (a,b) Interconnection types of Zn0 nanowires in the nano-network. (c,d) Bright-field and dark-field TEM images of two nanowires
interconnected with exch other, indicating that the two nancwires are single crystals but they have no crientation relationship. The circle area is used
for recording the selected area electron diffraction pattern (inset)

Jacek.Szczytko@fuw.edu.pl

Fig. 5. Formation process of the 3D network. {a) The initial stage of interconnected nanorods growth, (b) The fisst layer of networking between
short nanowires and nanorods. {¢) The beginning of the second layer of networking, (d) Highly magnified SEM image giving a clear description
about the 3D ZaO networks with mesh space around 2% 2 2 (um).
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Figure 3. 8i/SiOy/Ti/PUZnO/Nanowire.

Tamkang Joumal of Science and Enginesrng, Vol 7, Mo 3, pp. 135-138 (2004) 135

Growth and Patterning of ZnO Nanowires on Silicon
and LiNbO; Substrates

T, K. Shing®, H. H. Pan, 1-C Chen and C. L Kuo
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Nanolasers: Lasing from nanoscale quantum wires

Samuel S. Mao
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Conductance measurements on lambda DNA fragements

Fragments of lambda DNA with a length of 1.5 micron (4500 base pairs) were
deposited on gold electrodes spaced by about 250 nm. By AFM imaging single
DNA molecules were found between the electrodes. The measured resistance
between the electrodes was found to be larger than 200 GOhm. Below is an AFM
image of DNA over gold electrodes.

D. Porath, A. Bezryadin, S. de Vries, and C. Dekker Direct measurement of electrical transport through DNA molecules
Nature 403, 635 (2000)
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Kropki
+  Co to sg Kropki Kwantowe - Quantum Dots (QD)
W jaki sposob je sie wytwarza
— Nanotechnologia

— Samoorganizujgce sie Kropki Kwantowe (Self-
assembled Quantum Dots)

Textbook:

“Mesoscopic region in a semiconductor surrounded by higher band gap
material”

= Petna kwantyzacja stanow

= gestos¢ stanow funkgji 8 Diraca

= Waskie widma spektralne w emisji i absorpcji
= ,Sztuczne atomy” - “Artificial Atoms”

Kropki kwantowe - lokalizacja w ptaszczyznie wzrostu
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Kropki kwantowe — sztuczne atomy
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Emisja z pojedynczej kropki kwantowej kwantowej

s-shell

p-shell

d-shell

16 Wiem® +

Tsswiem® . 1

4X

x10l

2x*1T T 3X, |

193 W/em®

N

T
e —>i

X, Ekscyton natadowany X
JE S —

e

N —>

4

4

2X, Biekscyton naladowany

=

e

T

4 =P

A
2X,* Biekscyton natadowany (wzb.)

o

4

w —
e

4 =P
IV S—

3X, Tri
W

pre
s

1 W/em® x|

N (108110 1318
0 Energy [eV]

L L T -
1.340 1345 1.350 4X Czteroekscyton natadowany
—

[
*au 4 -

4

s
&t

e

o

= -
U .
5X; Pigcioekscyton nafadowany

4 P>
N4 4+ =
5X,’ Pigcioekscyton natadowany |

Rodzaje kropek kwantowych

“Klasyczne” kropki kwantowe
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“Egzotyczne” Kropki kwantowe
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Kropki

. . i Silicon Single Electron MOS Memory
Silicon Single Electron Transistor (Before Oxidation)
After Gate Oxidation

Polysilicon Dot

Silicon Channel
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@ NanoStructure Laby

A series of superconducting aluminum disks (0.1 to 2 microns in size) sit on top of a semiconducting
structure. Buried beneath the spots where the strips cross are tiny realms in which electrons, constituting 2-
dimensional electron gases (2DEG), are sensitive to the magnetization of the disks above. In this way the
size-dependent properties of superconductors no bigger than a Cooper pair (the electron doublets that form
inside superconductors) can be studied.
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Positioning Quantum Dots — Patterned Substrate

i

MBE defined

Diffusion or Strain
Jochen Bauer

-,

Zhong et al., APL 84, 1922 (2004)
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Lattice mismatched growth
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Self-Assembled Quantum Dots
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In(Ga)As on GaAs: ~7% lattice mismatch

Stranski-Krastanov growth mode

Inhomogeneity
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Goldstein et al., APL 47, 1099 (1985)

GaN/AlGaN QD'’s
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Sztuczne molekuty
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Kropki kwantowe + bio
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T2-MP EviTag - InGaP/2a8 with Lipi A PbSe Quantum Dot as

seen through a transmission
electon microscope (TEM).
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http://www.evidenttech.com/

Kropki kwantowe + bio

Double duty. Green quantum dots cling to mitochondria in the cyto-
plasm; orange ones label proteins in the same cells’ nuclei.

Science, Vol 300, Issue 5616, 80-81 , 4 April 2003

Kropki kwantowe + bio

Bull's-eye. Red quantum dots injected into
alive mouse mark the location f a tumor.

Science, Vol 300, Issue 5616, 80-81 , 4 April 2003
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