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Cambridge University

9 18 (Cambridge University)
Cavendish (Cavendish Laboratory)
(Semiconductor Physics Group) Charles G. Smith
2-1
Dr. Smith  Cavendish Laboratory
Cavendish (Cavendish Laboratory)
(Cambridge University) (School of the Physical
Sciences) (Department of Physics)

J. J. Thomson (Cavendish Professor

1884-1919)
Cavendish (Cavendish Laboratory)
1. High Energy Physics (HEP) ( )
2. Astrophysics Group (AP) ( )
[1] Inferential Science Group ( )

[2] Geometric Algebra Research Group (

)
3. Physics and Chemistry of Solids (PCS) (

)
[1] Microstructural Physics (MP) ( )

[2] Fracture Group ( )
[3] Surface Physics ( )
[4] Thin Film Magnetism ( )
[5] Materials Group ( )
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4. Optoelectronics (OE) ( )
5. Semiconductor Physics (SP) ( )
6. Theory of Condensed Matter (TCM) ( )
7. Low-Temperature Physics (LTP) ( )
8. Polymer and Colloids (P&C) ( )
9. The Microelectronics Center ( )
10. The Interdisciplinary Research Center in
Superconductivity (IRC) ( )

(Semiconductor Physics Group)

GaAs AlGaAs
(molecular beam epitaxy)
(optical lithography)
(electronic beam lithography) (ion

beam lithography)

(molecular beam epitaxy) (ion beam
lithography) (scanning
magneto-tunnelling spectroscopy) (surface

decontamination)

20mK 18T

(Semiconductor Physics Group)
Pepper

Research Associates

1



10.

11.

12.

13.

Surface acoustic waves and current quantization (

)

Thermal transport in mesoscopic systems (

)

Coulomb blockade in an antidot (antidot )
One-dimensional electron gases formed without dopant
( dopant )

Using a scanning probe to reveal transport properties of

low-dimensional devices (

)
Spin-injection from a ferromagnet into a semiconductor
( )
Magneto-tunnelling spectroscopy of one-dimensional
quantum wires ( )
Silicon germanium research ( )

Interaction effects in one-dimensional constriction (

)
Nanostructures defined by regrowth on patterned

epilayers (  patterned epilayer

)
Device patterning using atomic force microscopy (
)
Focused ion molecular beam epitaxy (FIMBE) (

)

Growth and applications of self-assembled quantum dots




( dot )
14. Molecular nanoelectronics ( )
15. Terahertz imaging ( )

16. Non-invasive probes- the detector ( -

)

SSEBETE .

2-1 Dr. Smith Cavendish Lab.

Universite Pierreet Marie Curie

ParisVI)
9 20 Universite Pierre et Marie Curie (Paris VI)
L aboratorie de Mecanique Physique (LMP)
CNRS (Centre National de la Recherche
Scientifique) ( ) SPI (Department des




Sciences pour I’ Ingenieur) ( ) SPI
Section 9 (Mecanique-Genie des materiaux-Acoustique)

Section 10 (Energie, mecanique des milieux fluides et reactifs

genie des procedes) Laboratorie de Mecanique Physique
Universite Pierre et Marie Curie UFR 923
(Mecanique-Energetique-Robotique), Renault

P. Y. Hennion

1. (Fluides reactifs)
2. (Combustion et pollution)
3. (Moteurs hybrides et carburants

de substitution)

4, (Trasferts thermiques)
5. (acoustique et vibrations)
6. (Acoustique physique)

Laboratorie de Mecanique Physique
COSMOS multibeam front-scan sonar system

side-scan sonar system

Renault

1. Simplified theory of Ringbom Stirling machines (Ringbom
)

2. Fuel consumption and emission reduction of small

two-stroke engine through air-assisted fuel injection and

14



10.

11.

delayed-charging (
)

A study of turbocharged Diesel engine during sudden
accelerations ( )
Combustion chamber carbonaceous deposits: reactions of
formation and analysis of composition (

)
Visualization, measurement and modeling of a confined
flow within a thermal engine (

)
Liquid film atomization due to sharp edge in
spark-ignition engine (
)

Wavelet analysis applied to the detection of abnormal ICE

exhaust pipe ( ICE

)
Characterization of I. C. Engines as a linear acoustic
source using internal measurements ( . C.
Engines )
Ketohydroperoxides and ignition delay in internal
combustion engines ( Ketohydroperoxides

)

Reactions of s and n-C4H90 and n-OOC4H80h radicals

in oxygen

(s-C4H90 n-C4H90 n-OOC4H80OH

15



12. Homogeneous and heterogeneous reactions of the
n-C5H110 and n-C5H100H and n-OOC5H100H radicals
in oxygen (n-C5H110 n-C5H100H
n-OOC5H100H )

13. An experiment of non-coherent synthetic aperture (

)

14. Non-coherent synthetic aperture imaging (
)
15. Thermal constriction resistance of coated solids: static
and sliding contacts (

)
16. 3-D numerical modeling of heat transfer between
two-sliding bodies: temperature and thermal contact

resistance (

)
SPI (Department des Sciences pour I’ Ingenieur) ( )
1975
| ntegrated production ( )
Man/machine interaction ( )

High speed networks distributed and parallel computing (

)

Diagnosis security of industrial systems and operational
reliability ( )

Microsystems, micro- and nanotechnology (

)
Energy systems ( )
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7. Processes ( )
8. Smart machines ( )
9. Coupled phenomena and extreme conditions (
)
10. Health care engineering ( )
11. Adaptive structures and materials ( )

TU Berlin

9 25 Technische Universitat Berlin TU Berlin (
) Institut f Ur Werkzeugmaschinen und Fabrikbetrieb
(Institute for Machine Tools and Factory Management)

Erdmann Sch aper

Stefan DOl

17



(Institut fUr Werkzeugmaschinen
und Fabrikbetrieb) Eckart Uhlmann
(Department of Machine Tools and

Manufacturing Technol ogy)

1. Design optimization and experimental investigation of the

static, dynamic and thermal behavior of machine tools (

)

2. Model analysis of machine tools and components (
)
3. Computer aided optimization and simulation of machine
concepts ( )
4. FEM-analyses of the static, dynamic and thermal behavior
of machine components (

)

5. Design and optimization of clamping systems (

)

6. Manufacturing of high-precision turning workpieces (

)

7. Process—control, investigation and reduction of disturbances

( )

8. Monitoring and controlling of manufacturing processes (

)

9. Deep-drawing and cutting presses ( )

18



10. Magnetic forming machine ( )
11. Design and manufacturing of fiber-reinforced-plastic parts
( )
12. Material analysis ( )
13. Rheological analysis ( )
14. Acceptance tests of machine tools according to DIN 8601
( DIN 8601 )
15. Bombardment tests of safety-related parts (
)
(carbon fiber reinforced plastic)
(magnetic fluid) (sliding bearing)

(rolling bearing)

(magnetic fluid) (magnetic

19



particle) (surfactant) (carrier
fluid) (magnetic particle) 5-15

nm (carrier fluid)

(surfactant)

magnetic forming technology

magnetic forming technology

space

frame lightweight




eddy current (

)
C )

C )

fullerene (C60)

Fullerene (C60)
fullerene (C60)
fullerene (C60)
(chemical antifriction bearing) Fullerene
(C60) 1 nm

1000

fullerene (C60)

fullerene (C60)
fullerene (C60)
fullerene (C60)

- (stick-slip)
Siemens
Siemens Groups
Information and Communications
Energy Transportation Health Care
Lighting
1999

15 %
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Siemens

U-Ban S-Ban
Mr. Schmitter

3-D
Schmitter

5-1 Mr. Schmitter Siemens

Mr. Schmitter 3D

Schmitter




5-2
CO CO2 NOX SOX

1965
1970
Westinghouse Siemens Westinghouse Power
Corporation (SWPC) Pittsburgh
Science and Technology Center
Solid Oxide Fuel Cells SOFC
1980
DOE
0.25-5 MW
Decentralized Generation of Electric
SOFC 2004
2002
SOFC

SOFC SWPC SOFC
5-3 SOFC
5-4
SOFC
50 %
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250 kW

100 kW SOFC
46 % 14000
SOFC
5-4
/ SOFC/Gas Turbine
Hybrids SOFC
1 Compressor
SOFC SOFC
2
Recuperation Preheating
3
SOFC/GT
60 % 70 %
5-5 SOFC/GT
Gas Turbine Combined Cycle
Advanced Turbine System
SWPC SOFC/GT
lrvin National Fuel Cell
Research Center NFCR
SOFC Northern

Research and Engineering Corp.
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220 kW SOFC 200 kW
20 kW 55
%
NFCRC

70 %

51 Mr. Schmitter Semens
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Interconneciion
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SOFC

Cri plbeed Funl
Recircalation
Plenum

Cell Stack

T DTG

Stack Roformar
Fumi Ejector

Prsrufoemar
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Basic operation of an SOFC generator / gas turbine.

Exhaust
+ Fuel
i -

I"

Air

Gas turbine/
Generator Inverter

SOFC Generator

Power
conditoning
sysiem

Exhaust
Recuperator/fuel heater

Natural gas

D esulfurizer

54 / SOFC/GT Hybrids
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100 -
90
804 Gasturbine SOFC / Gas turbine
with cycle I
70 improvements
F
i 60 <  —]
S
L 50+ —
=3
e 40 -
2 / Advanced
£ 30 Gas turbine  turbine
i combined  System
20 - | cycle
10 - Diesel and
gas engines
05 T T J T
0,1 1 10 100 1000

Power Qutput - MW

Performance comparisons of natural gas power generation systems.The
combination of a solid oxide fuel cell system with a gas turbine attains effi-
ciencies twice as high as those achieved with combustion engines fueled by

diesel or gas.
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SOFC/GT

TU Munich

TU Vienna

Fluid Mechanics Institute

I nstitute of Fluid Mechanics and Heat Transfer







