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acetylene 272-274

adhesion 11,13, 269, 288, 290,
292

adsorption 116,119, 124, 228

ALT-I, toroidal belt limiter
197-199

alternating current (AC) 21, 25,
30-31, 40

amorphous boron, plasma-assisted
deposition of 247

anodes 20-21, 31,41, 88,92-94,
230-231, 245, 260, 262

antimicrobial effect 279, 289, 292,
296

AP, see atmospheric pressure

AP plasmas 32, 39, 46-47

ASDEX, see Axially Symmetric
Divertor Experiment

atmospheric pressure (AP) 6,8,
11,15, 18-19, 23-25, 38, 43,
46,110,130, 264-265,
268-269,272,278

atmospheric pressure plasma CVD
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atmospheric pressure plasma jet
source 273

atmospheric pressure plasma jets
272-274,289
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275

atmospheric pressure plasma
sources 263-265,267-269,
271-273,275, 277
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enhanced 48

atomic oxygen 79

atomic transitions 161
atoms
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nitrogen 120,168,171
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216,235
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biomaterials 15, 18, 37

boron 196-197, 199, 241, 247
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240-241, 247-249

borosilicate glass 134-135, 145,
161, 165-167,171,174

CAP, see cold atmospheric plasma

capacitance 132,136,138

capacitive coupling 137, 139, 141,
147, 149, 262
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141,147, 262
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amorphous 43,47
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carbon materials 125, 203,272
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230-231, 260, 262
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CFDs, see controlled fusion devices
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plasma-assisted 14, 241,272,
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cold atmospheric plasma (CAP)
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268, 270,272,274, 276,278,
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CVD, see chemical vapor deposition
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158-163,165-170,172-174

ECR, see electron cyclotron
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147, 260-261

electrodes
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280
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46-47
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hydrogen 11, 13, 45, 89, 93-94,
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166,170-171,173-174, 194,
239-240, 246, 249, 274

hydrogen atoms 120-122, 135,
159, 164, 249
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166-168
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157,159, 161, 163, 165, 167,
169,171
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International Thermonuclear
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5,12,182-183, 187,189, 212,
231, 235, 239, 255
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ion bombardment 36, 42,57,
67-68, 274
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(ICWC) 234-235, 240, 255

ion irradiation 59-60

ionization 5,18, 20, 23-24, 28,
202,226,229, 251
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ITER, see International
Thermonuclear Experimental
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183, 206, 238
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lithium 92,179, 182, 250

lithium atoms 251
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72,74,76,78, 80,82, 84, 86,
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nitrogen molecules 167, 169-170

NRA, see nuclear reaction analysis
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196-197, 216

nuclear reactions 177-178

OAD, see oblique angle deposition

oblique angle deposition (OAD)
58-59, 82-83,96
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290, 292, 294, 296

oxygen 2-3,6,11,15,47,59,
65-68, 79,94, 107-108,
120-122, 135, 144, 146, 149,
159-160, 162-163, 165-166,
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126-127, 149, 156-157

oxygen flux 67-68, 81

oxygen molecules 130, 156, 158,
165
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oxygen pressure 150, 154

PAW, see plasma-activated water

PECVD, see CVD reactions activated
by plasma

periodontal treatment 294



PFCs, see plasma-facing
components
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9,34, 55,272
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edge 209,224
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RF 11,93, 235-236
sputter 73,81
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TJ-11 243
tokamak 240
weak 147,160
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243,246,249
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reproducible 246
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177-178
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plasma jets 16,266, 274-275,
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mono-electrode filamentary
DBD Ar 267
plasma line, direct 189, 210
plasma medicine 279, 286
plasma particles 5,21, 168
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plasma radiation 35, 235
plasma reactions 37
plasma reactor 8,133-134, 139,
143-144
plasma resonant conditions 36
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279
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superconducting devices 231,
233,236,241, 254

Taylor discharge cleaning (TDC)
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TDC, see Taylor discharge cleaning
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thin film deposition 19, 33,
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thin film materials 17, 41
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The first time the word ‘plasma’ appeared in print in a scientific text related to the study
of electrical discharges in gases was in 1928, when Irving Langmuir published his article
‘Oscillations in lonized Gases'. It was the baptism of the predominant state of matter in the
known universe (it is estimated that up to 99% of matter is plasma), although not on earth,
where the conditions of pressure and temperature make normal the states of matter (solid,
liquid, gas) which, in global terms, are exotic. It is enough to add energy to a solid (in the form
of heat or electromagnetic radiation) to go into the liquid state, from which gas is obtained
through an additional supply of energy. If we continue adding energy to the gas, we will
partially or totally ionise it and reach a new state of matter, plasma, made up of free electrons,
atoms and molecules (electrically neutral particles) and ions (endowed with a positive or a
negative electric charge).

This book is an up-to-date review of the most important plasma-based techniques for
material modification, from microelectronics to biological materials and from fusion
plasmas to atmospheric ones. Each of its technical chapters is written by highly experienced,
internationally recognised researchers. The book provides a deep and comprehensive insight
into plasma technology and its associated elemental processes and is illustrated throughout
with excellent figures and references to complement each section. Although some of the
topics covered can be traced back several decades, care has been taken to emphasize the
most recent findings and expected evolution.

B Francisco L. Tabarés is full professor at the Fusion National Laboratory,
Centro de Investigaciones Energéticas, Medioambientales y Tecnoldgicas,
Spain. He graduated in chemistry from Universidad Complutense Madrid
(UCM), Spain, in 1977 and obtained a doctoral degree in chemical physics
from UCM in 1983. From 1984 to 1986, he was a Fulbright postdoctoral scholar
at the University of California, Santa Barbara, USA. He was also assistant
professor at the Physical Chemistry Department of UCM, vice president of the
Spanish Vacuum Society, president of the Plasma Physics specialised group
of the Spanish Royal Society of Physics and coordinator of the Fusion Plasma division in the
Spanish Ministry of Science and Research. He joined the Fusion National Laboratory in 1987,
where he has been the leader of the Plasma Wall Interaction team for 33 years. Dr. Tabarés has
published more than 200 articles in peer-reviewed journals and authored 1 book and 6 book
chapters. He has pioneered several research works at the international level, including atomic
beam-based edge plasma diagnostics and novel plasma-based techniques for the cleaning
and tritium control of fusion devices.
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