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SEMICONDUCTOR NANOSTRUCTURES
AT LEAST ONE DIMENSION ~ nm
QUANTUM DOT ~ 3dim~nm
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Mandate

To promote the exchange of information and views among
the members of the international scientific community
in the general field of Semiconductor Physics including:

* electronic states, lattice dynamics and properties of matter in bulk
at surfaces and interfaces, and in systems of
reduced dimensionality
(in collaboration with other commissions as appropriate);
* defects, imperfections, impurities and amorphous semiconductors:
« application of semiconductor physics to technology.
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Meetings
2006 28th International Conference on the Physics of Semiconductors
4th International Conference on Semiconductor Quantum Dots

2005 12th International Conference on Modulated Semiconductor Structures
12th International Conference on HVI Semiconductors
21th International Conference on Amorphous and Nanocrystalline Semiconductors

2004 39 Int. Conf. on the Physics and Chemistry of Quantum Dots QD2004
27th Int. Conf. on the Physics of Semiconductors - ICPS2004
13th Int. Conf. on Nonequilibrium Carrier Dynamics in Semiconductors/ Hot Carriers
20th Int. Conf. on Amorphous and Microcrystalline Semiconductors - ICAMS 20

2002 26th Int. Conf. on the Physics of Semiconductors

2001 CS8.1 Electronic Properties of Two-Dimensional Systems

2000 C8.1 25th Int'l. Conf. on the Physics of Semiconductors
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Meetings
2006 28th International Conference on the Physics of Semiconductors

80% devoted to Nanoscale Semiconductor Structures
Other meetings:

STM+NANO - Basel2006
*~1500 participants

*Merging

*Support IUVSTA (Intl Union of Vacuum S&T)
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DIFFERENT LAYER SEQUENCES

DIFFERENT DEVICES
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tunnel barrier quantum well ~ cascade laser superlattice, Bragg mirror
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------------ allowed electron states

"forbidden region" for electrons

K. von Klitzing



INTEL-S1 transistor

Top down technology:
etching/strain,

complex geometry,
complex materials
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nano-electronics?

SEMICONDUCTOR INDUSTRY
GOES NANO
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Nanocrystals-chemically driven self-
assembly: excitons, nano-biology

Atom by atom strain driven

self-assembly(IMS,...):
excitons, nano-photonics

Etching/electrostatically

assembled electron droplet
(IMS,Tokyo)):

nano-electronics, quantum information

One electron at a time electrostatically
assembled electron droplet, spin polarised
injection/detection:electrons,

IMS . Harvard MIT,Delft, Munich, MPI

Stuttgart.....nano-spintronics NG - CINSC




Seeded self-assembly-nanorods (Lund)
nano-electronics

INAS Aot

Directed self-assembly (IMS)
nano-electronics, nano-photonics,
quantum information

InP pyramid
-~ ~

Carbon nanotubes (IMS)
Nano-photonics
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L/Bohr radius
Length L Nano-devices

J artificial atoms
excitonic artificial atoms

Atoms
nucle1 +electrons

- Design quantum systems at
many-particle level

Quantum Hardware on a chip?
N3C-CN3C




lithograph .
atomically Precise peam downtofewnm  SCH-OrgaNized growth

growth (MBE) quantum molecules

.......

..........
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functional
nanosystems

atom manipulation molecular systems self-assembly
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CONTROLLED NUMBER
LANDSCAPE

OF ELECTRONS 1-100

LOCALIZING

POTENTIAL
ENERGY

90 nm

SOURCE
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GaAs

A.Sachrajda,M.Ciorga,..PH
Phys.Rev.B 1999, 2000

2D electron gas at

GaAs/AlGaAs
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L.Kouwenhoven et al, Delft

S.Tarucha et al Tokyo

C.Marcus et al, Harvard

M.Heiblum et al, Weizman
A.Sachrajda,M.Pioro-Ladriere,PH, Ottawa
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A.Sachrajda,S.Studenikin,L.Gaudreau,M.Korkusinski, PH,prl2006 IN3C - CN3C



Model of QComputer : interacting qubité S

H = > S, B, + > s, J . S
V\J J

Effective qubit  local field tunable entanglement J

GHZ entangled state |
QTeleportation '

N3C-CN3C
A.Sachrajda,S.Studenikin,L.Gaudreau,A.Kam, M.Korkusinski, PH, PRL2006
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30 SEPTEMBER 2005 VOL 309 SCIEMCE

Coherent Manipulation of
Coupled Electron Spins in

Semiconductor Quantum Dots

J. R.Petta,” A, C. Johnson,” |. M. Tayler,” E. A Laird,” A. Yacoby,*
M. D. Lukin,' €. M. Marcus,” M. P. Hansen,? A. C. Gossard®
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Rabi oscillations.
Quantum Optics

on a chip NIC-CN\3C




STRAIN DRIVEN
SELF-ASSEMBLY: InAs/GaAs

DIRECTED SELF-ASSEMBLY VIA
LITHOGRAPHY: InAs/InP at1.5um

ARTIFICIAL ATOM FACTORY

130.000 nm

self-assembled
quarntumn dots

Williams,
~ Poole,...IMS
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VOLUME 93, NUMBER 20
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Probing the Spin State of a Single Magnetic Ion in an Individual Quantum Dot

L. Besombes,* Y. Léger, L. Maingault, D. Ferrand, and H. Mariette
CEA-CNRS group “Nanophvsique et Semiconductenrs’, Laboratoive de Spectrométrie Physigue, CNRS,
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Mn ion M=5/2 6 states N3C -CN2C
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INTERDISCIPLINARY AND RIPE FOR INTER-COMMISSION COLLABORATION:

LOW TEMPERATURE
SOLIDS STATE
ATOMIC AND OPTICAL
MAGNETISM
BIOLOGICAL
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