
Index

anisotropy   97–98
annealing, thermal   220, 232
anti-Stokes scattering   278–280
AZO, see Al-doped ZnO

bacteria   54–55
BCL, see block copolymer 

lithography
biomolecules   41, 52, 214, 220, 

256, 260
bioreceptors   36–37, 41, 43, 47
biosensing   22, 43, 91, 119–120, 

129, 350
biosensors, optical   22–23, 103
block copolymer lithography (BCL)   

208–210
block copolymers   231
bovine serum albumin (BSA)   47, 

329, 333–334, 336–337
BSA, see bovine serum albumin

carboxymethylated dextran layers   
37, 39

cell membranes   89, 100, 112
cell-penetrating peptides (CPPs)   

103–104, 158
chemical vapor deposition   325
CMOs, see conducting metal oxides
colloidal gold   252–253
colorimetric sensors   253, 256
conducting metal oxides (CMOs)   

144, 146–147, 149, 151–152, 
157, 159–160, 162

conductivity, optical   323–324, 
338–339

copper   226, 251, 282, 288, 325, 
328, 335

   graphene-covered   335–336
copper foils   329
core–shell nanoparticles   224
coupled plasmonic systems   183, 

185
CPPs, see cell-penetrating 

peptides

denaturant molecules   70
dielectric films   186–187, 189, 191
dielectric medium   2, 4, 6, 9–10, 

21, 24, 120–122, 126, 
128–129, 221, 289, 331

dipole   183, 290–292
dipole emission   287, 290, 292
dipole radiation enhancement   

291–292, 294
DNA   41, 67–70, 72, 75, 84–85, 

260, 265
DNA microarrays   62
Al-doped ZnO (AZO)   160–161
Drude model   6–7, 144–145, 

151–152, 157, 163, 
174–175, 178

EBL, see electron beam lithography
EDL, see electrical double layer
EDSA, see evaporation-driven 

self-assembly
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electrical double layer (EDL)   323
electrochemistry   43, 62, 67
electromagnetic field intensities   

93–94
electromagnetic fields   5–6, 9, 

12, 14, 22, 31, 92–93, 147
electromagnetic mechanism   30, 

91, 146, 284–285, 287, 313
electron beam lithography 

(EBL)   203–204, 207, 219
electronic mobility   153, 

155–156
electronic states   279–280,  

284, 286
electronic transitions   282,  

286, 322–323, 338–339
electrophoretic deposition   53, 

225, 338
electrostatic approximation    

287–289
ENFOL, see evanescent 

near-field optical 
lithography

evanescent near-field optical 
lithography (ENFOL)   203

evaporation-driven self-assembly 
(EDSA)   228–230

extinction coefficient   92, 96–98

FDTD, see finite difference time 
domain

FIB, see focused ion beam
finite difference time domain 

(FDTD)   186, 292
fluorescence   23, 31, 61–62, 

122–124, 132, 298
fluorescence intensities   124, 

131–132, 135
focused ion beam (FIB)   203, 

210–211, 219
formamide   70–72
free electron conductors   149–150

full width half maximum  
(FWHM)   27, 84, 161, 194

FWHM, see full width half 
maximum

G-protein coupled receptors 
(GPCRs)   89–90, 100, 
104–105, 107–108

G-proteins   89, 104–105, 107–109
   subtypes   107–108
gate-tunable graphene  

plasmonics   338–339
glycans   41, 49, 53–55
gold evaporation   220
gold films   43, 127–128,  

130–131, 185, 216
gold foils   326–327
gold nanoparticles   121, 189, 

227, 232, 253, 255, 258, 
260–267, 290, 326

   synthesis   252, 254
gold nanorods   188, 204, 214, 

254, 296, 339
gold nanostars   268–269
gold salts   221, 223, 252, 254
gold surface   37, 40, 67, 69, 

325, 327, 329–331, 
337–338

   polycrystalline   326–327
gold surface atoms   257
GPCRs, see G-protein coupled 

receptors
graphene   52, 236, 319–323, 

325–333, 335–342, 350
   multilayer   328, 330
   optical properties of   323–325
   synthesis of   325, 327
graphene-based plasmonics   

 319–342
graphene coating   332, 334
graphene functionalized SPR 

sensors   332–333
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graphene layers   52, 325–327, 
329–330, 332–334, 337

graphene oxide   53, 337–338
graphene oxide functionalization   

337
graphene plasmonics   236
graphene plasmons   339
graphene supercapacitors   324
graphene surface   320, 323,  

332–334, 336–337
graphene–metal surface   328–329, 

331–332
graphene–silver surfaces   331

high mobility conducting  
metal oxides   161

hydrogel   120, 132–134
hydrogel film   133–134
hydrogel matrix   133, 136
hydrogen peroxide   268–269

IMI, see insulator-metal-insulator
indium tin oxide (ITO)   52, 113, 

144–147, 149, 151, 153–154, 
157–160, 194, 236

infrared plasmonic sensors   207
   high-throughput fabrication 

of   207
infrared surface plasmon 

resonance   143–164
insulator-metal-insulator (IMI)   17
internal reflecting element  

(IRE)   146–150
IRE, see internal reflecting element
ITO, see indium tin oxide

Kretschmann configuration   20–21, 
63, 123, 147, 330–331

lamellar SPR structures   47, 49, 
51, 53

Langmuir–Blodgett technique   
226–227, 231

laser ablation   212
layer-by-layer (LbL)   227
LbL, see layer-by-layer
LbL technique   227–228
lectins   49, 54, 347
Lens culinaris   49–50, 54
ligand binding   106, 109
lipid bilayer membranes   95, 97
lipid membranes   90, 96, 99, 102, 

104–105, 111, 113
lipid model systems   89–90
lipids   96, 100, 103–104, 

107–108, 111–113, 263
   anionic   111–112
liquid helium   320–321
lithography   170, 200, 203, 214
   block copolymer   208–210
   multilevel interference   205–206
   nanosphere   208–209
   nanostencil   206–208
lithography techniques   201, 205, 

209
localized surface plasmon (LSP)   

31, 170, 174, 176–177,  
186–187, 189, 191, 193, 
195, 209

localized surface plasmon 
resonance (LSPR)   31, 
144–146, 151–152, 157, 
169–182, 184, 186, 188, 
190–192, 194, 196, 220, 
225, 254, 287

long-range surface plasmon  
(LRSP)   120, 126–131, 
134–135, 137

long-range surface plasmon 
fluorescence spectroscopy   
126–131

LRSP, see long-range surface 
plasmon
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LRSP excitation   127, 129, 131
LRSP modes   128–130, 133, 

136–137
LSP, see localized surface 

plasmon
LSP resonances   220–222, 

234–235
LSPR, see localized surface 

plasmon resonance

melting curves analysis   62, 78, 85
metal deposition   201, 210, 214, 

218
metal dielectric function   287–288
metal-insulator-metal (MIM)   17, 

19
metal nanoparticles   171, 174–175, 

200, 210, 287, 295
metal-oxide-semiconductor  

(MOS)   320
metallic gold   252
metallic nanoparticles   187, 

230
metallic nanostructures   236, 

276, 282, 284
mid-infrared surface plasmon 

polaritons   159
MIM, see metal-insulator-metal
molecular polarizability   97–98, 

277–279
molecular recognition   263, 265, 

267
molecules
   bio-recognition   23
   biological   52, 336
   thiolated   41–42
monolayer protected 

clusters (MPCs)   254
monolayers
   ordered nanoparticle   229
   self-assembled   37, 40, 214, 

225, 256

Monte Carlo simulation   301–302, 
304, 307–308, 310, 312

MOS, see metal-oxide-
semiconductor

MPCs, see monolayer protected 
clusters

nano-imprint lithography (NIL)   
217–219

nanoparticles
   hollow   212
   spherical   178, 254
nanospheres   208–209, 221, 

288–289, 295, 302
nanostencils   207–208
nanostructures   31, 157, 192, 203, 

208, 213–214, 285, 292, 298, 
302, 306–308, 313

NIL, see nano-imprint lithography
noble metals   6–7, 144, 162, 200

oligonucleotides   80–81, 259–260, 
267

particle beam lithography   201, 
204

PCR, see polymer chain reaction
PECVD, see plasma-enhanced 

chemical vapor deposition
penetratin   104, 111
peptides   111–112, 261–262, 264
   amyloid   89, 111–112
periodic nanostructure   186–187, 

189, 191, 193, 195
photolithography   201–204, 207, 

219, 227
plasma-enhanced chemical vapor 

deposition (PECVD)   48
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plasmon dispersion   24–25
plasmon modes   126, 176–177, 

288, 291
   localized   182–183
plasmon spectroscopy   90–99
plasmon-waveguide resonance   90, 

94, 104, 108
plasmon-waveguide resonance 

(PWR)   90, 93–95, 104–106, 
108, 111–113

plasmon waveguide resonance 
spectroscopy   89–90, 92, 94, 
96, 98, 102, 104, 106, 108, 
110, 112

plasmonic interfaces   35–36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 
56, 191

plasmonic materials   147, 163, 
211, 226, 236

plasmonic metal deposition    
207–208

plasmonic metal nanoparticles   
251

plasmonic nanoparticles   201, 213, 
219, 221, 225–227, 230

   self-organization of   201, 225
plasmonic nanostructures   7, 214, 

225, 268, 292, 313
   fabrication of   199–230
plasmons   14–16, 19, 24, 27, 48, 

52, 91, 93–94, 144–145, 149, 
151, 176–177, 319–322, 
339–340, 342

   hybrid   157
point mutation detection   84–85
polymer chain reaction (PCR)   62, 

80, 83, 85
polymers   43, 53–54, 129, 209, 

214, 225
polypeptides   261–263
polypyrrole-3   44–46
prostate specific antigen (PSA)   

125–126, 269
proteases   261, 264

proteins   40, 85, 96, 103–105, 
108, 112, 121, 253, 261–262, 
334, 337, 352

PSA, see prostate specific antigen
PWR, see plasmon-waveguide 

resonance
pyrrole   44, 67, 69

quantum dots   227, 230
quasi-static approximation    

172–173, 175–179

Raman scattering   30, 276–282, 
287, 290–291, 294

Raman spectra   295, 327–329
reactive ion etching (RIE)    

209–210, 233
replica molding   214–216
rhodopsin   105, 108
RIE, see reactive ion etching

SA, see sialic acid
SAMs, see self-assembled 

monolayers
self-assembled monolayers 

(SAMs)   37, 40–42, 68, 214, 
225–226, 256

SERS, see surface enhanced 
Raman scattering

SERS enhancement factor   30, 
294–295

SERS substrates   276, 295, 297, 
306, 310

short-range surface plasmon 
(SRSP)   120

sialic acid (SA)   104, 112
silica   47, 93, 95–96, 103, 106, 

174–175, 320
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silica substrate   183–185
silver   7–8, 10, 15, 51–53, 93, 95, 

175–177, 226, 234, 282, 
288–290, 320, 325, 329, 334

   optical properties of   51–52
silver colloid   297–298
silver electrode   283, 298–299
silver nanocrystals   268
silver nanoparticles   223, 

252–253, 290
silver nanospheres   290, 294
silver nanostructures   334
silver surfaces   283, 328–329, 332, 

334
single-molecule detection   275, 

283, 301, 306, 309, 313
single-molecule SERS   295, 

297–299, 301, 303, 305, 
307, 309, 311, 313

single nucleotide point (SNP)   62, 
79, 85

single point mutation   76–84
SNP, see single nucleotide point
SPFS, see surface plasmon 

fluorescence spectroscopy
SPP, see surface plasmon 

polariton
SPR, see surface plasmon 

resonance
SPR imaging (SPRi)   61–63, 

65–67
SPR sensors   23, 27, 29, 36, 224, 

332, 334, 337
SPRi, see SPR imaging
SPWs, see surface plasmon waves

SRSP, see short-range surface 
plasmon

surface enhanced Raman 
scattering (SERS)   30–31, 
275–276, 282–285, 287, 
289–293, 295, 297–298, 
300–302, 304, 306, 310, 
312–313

surface plasmon excitation   63, 91, 
93, 137, 284

surface plasmon fluorescence 
spectroscopy (SPFS)   120, 
122, 124–125, 131–132

surface plasmon modes   120, 122, 
137, 182, 186, 287, 289, 291, 
294, 296

surface plasmon polariton (SPP)   
2–3, 10, 19–24, 29–32, 119, 
144, 146–147, 149–152, 
156, 158–159, 161, 213, 236, 
319–320, 328–332

surface plasmon resonance (SPR)   
20, 28–29, 35–37, 54–56, 
61–62, 91–94, 119, 143–144, 
148–149, 151–152, 162–163, 
200, 291–292, 313, 347–352

surface plasmon waves (SPWs)   2, 
22–23, 27

surface-wave enhanced biosensing   
119–120, 122, 124, 126, 128, 
130, 132, 134, 136, 138

two-photon polymerization    
212–213
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