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COVID-19 pandemic 13, 95, 99
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materials 59
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long persistent materials 63, 206
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display-related applications 44
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weak light illumination 47–49
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luminescence mechanism model 45
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millisecond afterglow, from PersL
phosphors 75–76
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PLMs 22
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organic–inorganic metal halide hybrid
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56–59
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224–228

stress multiplexing 221–224
temperature management 224–228
up-conversion wavelength multiplexing

219–221
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nano-precipitation method 23, 26, 102
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nanostructured PersL material 166
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near-infrared (NIR) PLMs 13, 14, 17,
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NIR-activated PDT 141
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luminescence activated PDT
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NIR light-based PLNPs materials 104,
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noncovalent interaction 134, 284, 285,

287–290, 293, 294, 296, 301, 303,
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nonheavy metal III–V QDs 133
nonthermal coupling 242, 247–249
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OLPL 285
optical anticounterfeiting applications

blue–green/deep–red PersL ZGSO
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garnets applied to 190–192
PersL NPs-based transparent films
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self-activated blue emission ZGSO
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ZGSO Cr3+,Er3+ spinel emitting

188–190
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luminescence materials 186
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optical information storage 206–213,

215–217, 219–221, 223–226,
228–230

optically stimulated luminescence (OSL)
4, 29, 167, 251, 334

optical/photostimulated luminescence
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optical storage capacity (OSC) 75, 210,
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organic fluorescent dyes
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materials 303

organic–inorganic hybrid TADF materials
306
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organic–inorganic metal halide hybrid
PLMs 21–22

organic–inorganic metal halides (OIMHs)
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organic PersLMs 322, 344
organic phosphorescent materials 86–90
organic PLMs 4
organic small molecule

LPL materials 307–308
phosphorescent materials 287–293

orthogonal encoding techniques
338–339

oxygen vacancy model 45, 136
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PEI-5PAA copolymer 88, 89
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persistence luminescence 80, 96
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266, 267, 338
persistent lifetime 75, 80
persistent luminescence (PersL)

excitation and emission characteristics
28–29

glass, glass ceramics and composites
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with high-resolution display technology
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inorganic materials 168
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methods and techniques 165–166
near infrared excitation 167–175
NIR and SWIR emission 183–185
process 5–7
trap depth and optimum temperature
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trap filling and releasing kinetics
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trap manipulation 33–34
tuning excitation and emission

properties 336–338
UV emission 179
UV excitation 176–177
visible emission 180–183
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X-ray excitation 177–178
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persistently luminescent materials
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chemical/biosensing probes for

biological/chemical detection
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biomedicine
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110–113
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nanomaterial processing 113–115
surface modification 115

biosensors 97
characteristics of 136–137
NIR light excitation 104–106
n-UV and visible light excitation

102–104
photosensitizers or photothermal

agents 321
preparation methods 100–102
for therapy 139–149
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X-ray excitation 106–107
ZGO imaging effects 130
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210–228
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multidimensional information storage
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principle of afterglow materials
mechanism 207–209
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trap regulation strategy 210–212
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quantum tunnelling model 12
self-electron/hole trapping–detrapping

model 10–12
PersL nanoparticles (PLNPs) 320

biosafety study of 340–341
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