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profits
– accumulation without innovation

236, 237
– creative destruction 233, 234
– disappearance of 232
– economic growth, real engine of 237
– endogenous technological change 238, 239
– entrepreneurs 232
– risk and uncertainty 235, 236
project development
– flow of information in team 50
property system implementation costs 247
Protection of the Intellectual Property 2
Protect Respond Inform Secure Monitor

(PRISM) programme 8

q
quantum mechanics 169, 216, 218
quantum superposition 218

r
radiation detection
– circuit technologies 196
religious knowledge 7
research infrastructures 1
research laboratories 13, 57, 80, 98, 245
– powerful tool to re-unite Europe through

science 1
reservoir simulation 99
Reynolds number (Re) 140
– find, correct fluid velocity 140
– piping designer 140
– ratio of inertial forces 140

s
SABRE (Semi-Automated Business Research

Environment) 155
Satellite Communications (SATCOM)

system 154
scalable vector graphics (SVG) 72
scarcity to abundance 243
Schumpeter’s assumptions 235
science institutions
– innovation collaborations 257
science for peace 219–225
scientific organizations 55
scientific outcome, determined in project

management 54
scientific process 36

Index 325



scientific research, governments’ support 245,
246

Second Life 181
seismic data processing 98
selective and anti-reflective coatings, in optical

issues STE Plant 124–128
– anti-reflective coatings 126
– coating, opaque substrate 126
– concentration ratio 126
– high solar flux 124
– ideal and commercial reflectance behaviour,

solar receiver 127
– interference 126
– parabolic-trough concentrators 126
– ratio, energy flux 126
– reflection and refraction, light wave 127
– refraction index, coating material 126
– selective coatings 126
– solar absorbers 128
– three-dimensional (3D)-concentrators 126
– wavelength range 126
– waves superimpose 126
sensor networks 180
service level agreements (SLAs) 101
signal-to-noise ratio 198
SI International System of Units 133
SIMATIC WinCC system 90
SimCity 181
simulation
– based research, as potent tool
–– within scientific research community 176
– computer-based 177
– model
–– generic STE plant 131
– numerical 178
SLC. See social learning cycle (SLC)
Smallpix chip 213
Smart devices 179
smart eco-city architectures 191
smart phone 115
SMS messages 8
social behavioural trend analyses 7
socialization 10
socialization, externalization, combination and

internalization (SECI) model 9, 10
– and knowledge creation spiral 9–11
social learning cycle (SLC) 43
social media 7
social network 78
social process 36
software development system 70
solar concentrators, optical issues STE

Plant 124

– cost-effective manner 124
– flux density per surface unit 124
– law of reflection 124
– parabolic concentrator 125
– solar collectors 124
– solar radiation by reflection 124
– thermal energy conversion 124
solar systems 177
– Coronal Mass Ejections (CMEs) 185
– influence of 184–186
– many body gravitational effects 185
– Space Weather phenomenon 185
solar thermal electricity (STE) plants
– aerial views 123
– dependence of STE plant efficiency 132
– four STE Technologies 120–123
–– antireflective 120
–– central receiver systems 121, 122
–– compact linear fresnel concentrators 122
–– fluid mechanics 120
–– heat transfer mechanisms 120
–– links with physics 120
–– main components and subsystems 121
–– optical issues 120
–– parabolic-trough collectors 121
–– power block 120
–– selective coatings 120
–– solar concentrators 120
–– solar radiation 120
–– stirling dishes 122
–– thermal efficiency, solar receivers 120
–– thermal energy 120
–– thermodynamic issues 120
– issues related to heat transfer 134–137
–– concentrated solar radiation 134
–– conversion, radiation into heat 134
–– Fourier’s law 135
–– heat engine 134
–– Newton’s law of cooling 135
–– pipes and components in STE plant

employingparabolic-trough collectors 135
–– specific enthalpy 134
–– steam turbine operating 134
–– Stefan–Boltzmann constant 136
–– stirling dishes 134
–– thermal insulation 134
–– thermal losses 134
–– thermal storage system 134
–– typical receiver tube for parabolic-trough

collector 136
– optical issues 124
–– selective and anti-reflective coatings

124–128

326 Index



–– solar concentrators 124
–– thermography 128–130
– thermodynamic issues 131–133
–– Carnot efficiency 131
–– dependence of STE plant efficiency 132
–– intermetallic compounds 133
–– plant efficiency versus receiver

temperature 131
–– problem 133
–– ratio, electricity produced and solar

radiation 131
–– selective coatings 133
–– simulation model 131
–– working fluid 133
society 3, 8, 17, 27, 30, 41–47, 55–57, 59, 64, 73,

101, 161, 169, 173, 185, 191, 216, 218, 222,
223, 225, 229, 231, 232, 235, 244, 303, 308

Spanish Gemasolar plant 137
spark chamber
– detects, cosmic particles 195
– example of 196
Spitfire 141
Stefan-Boltzmann law 129
stirling dishes, STE technologies 122, 123
– convert, solar radiation into mechanical

energy 122
– European solar thermal electricity

association (ESTELA) 123
– solarized Stirling engine 122
stratosphere 184
string theory 223
stylized model 257, 259
– for knowledge and technology transfer 258
subscription model 79
supercomputer 182
Supermarine Spitfire 141, 142
super proton synchrotron (SPS) 103
surgical simulation 181
Swiss National Science Foundation (SNSF)

268
synoptic rationality assumption 233

t
tablet 115
technical skills 55
technological developments 6
technological process 37
Technology, Entertainment, Design (TED)

190
technology products 37
tech-savvy 76
Teletel 70
theoretical physicist 217

theoretical research history, importance
of 216–219

– black hole, physics theory 218
– cryptography 217
– data compression, storage and

communication 217
– electromagnetic waves 216
– general theory of relativity 217
– genetics revolution 219
– global positioning system 217
– Hertz’s experiments 216
– information technology, development 217
– information theory 217
– mechanical view, and impact on

establishment 216
– medical applications 216, 217
– nanotechnology ideas 217, 218
– quantum computer 218
– quantum mechanics 216, 218, 219
– stimulated emission 219
theory for development
– CERN, crucial role in 215
– theoretical scientific subjects and impact on

funds 215
thermal insulation materials 135
thermal storage system 134
thermodynamic
– cycle 120
– issues 120
thermography in optical issues STE Plant 128
– black-body approximation 128
– contact-methods 129
– glass transmissivity for two thicknesses

132
– Planck’s law 128
– ratio of radiant energy 129
– reduce, thermal losses 129
– Stefan–Boltzmann constant 129
– Stefan–Boltzmann law 129
– temperature measurements 129
– thermal emission 129
– thermal-image camera 130
– thermal image, infrared camera 130
– thermal radiation 128
– Wien’s displacement law 128
thermosphere 184
time over threshold (ToT) 203
Timepix chip 203
– clock signal 203
– Mars Exploration Rover experiments 211
– 150 peer-reviewed scientific papers 203
– silicon sensor 210
Top500 Supercomputing Sites 176

Index 327



touch screens
– birth of
–– cathode-ray tube 104
–– CERN proton synchrotron (PS) control

room 105
–– consoles 105
–– contact of object 103
–– cost-efficient 104
–– display device 103
–– electronic circuit 104
–– electronic device 103
–– idea 104
–– ion sputtering technologies 104
–– novel device 104
–– prototypes 104
–– screen technology 103
–– self-capacitance 104
–– self-capacitive transparent touch-button

capacitor 105
–– separate overlay 103
–– technology, evolution 105
–– traditional methods 104
–– transparent capacitors 104
–– transparent multitouch-button screen

105
– early knowledge transfer, attempts 111, 112
–– Intelligent Oyster 111
–– medical equipment 112
–– touch watches 111
–– treatments 112
– evolution turned into revolution 113–115
–– Global mobile subscription forecasts

114
–– machine-to-machine percontinent 114
–– mobile phone subscriptions 113
–– mobile traffic forecasts 114
–– use of portable telephones 113
– global positioning system (GPS) 103
– human behaviour 115
–– modern smart phones, use 115
–– real-time commercial transactions 115
–– smart phones, use 115
–– technical problems 115
– interaction process 103
– replacement for mechanical buttons 110,

111
–– features, modern touch screen 110
– technology 114
touch-sensitive devices 110
touch watches 111
Traffic Alert and Collision Avoidance System

(TCAS) 154
transfer agent 257

transfer offices (TOs) 268
transfer recipient 259
transfer strategy 292
transforming knowledge, into organizational

wealth 30
troposphere 184

u
Uniform Interface to Computing Resources

(UNICORE) 93
UNISURF system 149
United Nations’ Intergovernmental Panel for

Climate Change (IPCC) 192
Universal Serial Bus (USB) 204
universities 28, 40, 42, 46, 65, 73, 95, 255–305
urban development 190
US Federal Aviation Administration

(FAA) 154

v
victory of capitalism 237
video on-demand (VOD) service 96
virtualisation of economy 241
visual computing 181
visual simulation 181

w
wealth of nations 230
weather reporting 180, 181
Web programs 71
Web’s developers 75
Web server 62
– first 71
Wien’s displacement law 128
Windows Control Centre (WinCC) 90
wireless communication 216
work-related wikis 30
the world academy of sciences (TWAS) 220
World Bank 6, 20, 21
Worldwatch Institute 190
World-wide LHC Computing Grid (WLCG)

project 82
– grid sites, worldwide distribution of 85
World Wide Web (WWW) 61
– CERN’s role 65
–– commercial services 70
–– computer-based document 66
–– definition 65
–– Director General 66, 67
–– Hyper-G 69
–– large hadron collider (LHC) 67, 68
–– for money 68, 69
–– networked information systems 70

328 Index



– conferences 74
– Consortium 75, 76
– first page 62, 63
– history of 64
–– approach 64
–– matter of age 64
– nature of computing 76
–– changed of state 77, 78
–– digital world 78, 79
–– interface 78
–– spy software 77
– programming language 72, 73

– public domain 73, 74
– Web development 72
WWW. See World Wide Web (WWW)

x
X-rays
– computed tomography (CT) images 205
– detector 206
– photons 200
– radiation 168
– tube with tungsten anode 213
x-teams 28

Index 329




