
Index

A

absorption coefficient, 8, 68
absorption cross section, 8
activator, 94
antibonding orbitals, 23

B

β-BaB2O4, 3
BaY2F8, 55
BBO, 3
beam quality, 51, 146, 165
birefringence, 43
bonding orbitals, 23
branching ratio, 77

C

cascade emission, 57
characteristics of lasers, generally, 7
composite Yb:YAG laser rods, 145
concentration quenching, 141
confocal resonator, 50
covalent bonding, 22
critical separation, 96
cross-relaxation, 113
Cr-Tm interaction, 113
crystals

binding, 18
structure of, 17
types, 18

CTH system, 106–107
efficiencies, 112

Czochralski method, 27

D

design of laser
material, 8–9
mechanical, 9

diffusion of energy, 99
diffusion-bonded endcaps, 134, 148
diode array, 197
diode bars, 197

diode-pumping
advantages and characteristics, 189–191
longitudinal pumping, 191–193
schemes, 158–160, 191
temperature control, 198–200
transverse pumping, 194–196

diode types, 196–198
dipole-dipole interaction, 95
disk configuration, see thin disk pumping
disordered (mixed) garnets, 33
distribution coefficient, 27

E

electric dipole, 1
electric-quadrupole transitions, 79
emission cross section, 8
endcaps, 145
end-pumping, 145
energy acceptor, 77
energy donor, 77
energy-gap dependence, 82, 97
energy-gap law, 83, 98
energy migration, 95
energy sensitization, 105
energy transfer, 2, 93

models generally, 2
selective, 121
standard theory, 101
statistical model, 100–101

Er:YVO4, 173
exchange interaction, 96, 101
excited state relaxation, 98
extraordinary polarization, 48

F

face pumping, 145
fiber-coupled pumping, 151
fiber coupling, 160
fluorescence lifetime, 51
folded-cavity geometry, 162
forced electric dipole transition, 79
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G

garnet crystal
chromium and neodymium-doped, 28–33
disordered (mixed), 33
properties generally, 26
structure and composition, 25

Gaussian lineshape, 73
Gd3Ga5O12, 25
GGG, 25
glass ceramics, 35

H

hollow lens duct, 145
holmium laser, 113, 125

advantages, 127
CW operation, 128–129
end-pumped, 130–135
pulsed operation, 130
side-pumped, 136

homogeneous broadening, 73
hopping model, 99
host materials, 13
host properties, 13–15
Ho-Tm back interaction, 117
Ho:YAG, 2
Ho:YVO4, 173

I

inhomogeneous broadening, 73
ionic bonding, 20

K

KTiOPO4, 3
KTP, 3

L

laser diode-pumped solid state laser
(LDSSL), 157

LBO-LiB3O5, 5
Lennard-Jones potential, 19
lens duct, 134
lens-duct coupling, 160
LiNbO3, 3
longitudinal pumping, 145, 191–193
loop mechanism, 62
Lorentzian lineshape, 71

M

Madelung constant, 22
magnetic dipole, 1, 79
market for solid state lasers, 10
microlaser, 3, 141, 172
microparameter constant, 96
multiphonon decay rate, 80–87

temperature dependence of, 88–90

multiphoton excitations, 8
multiphonon relaxation (MPR), 79–88
multistripe array, 197

N

Nd:GdVO4, 174
Nd:YAG, 2
Nd:YAG ceramic laser, 38
Nd:YAlO3 (YALO), 2
Nd:YLF, 2, 161–165
Nd:YVO4, see vanadate crystals
nonradiative decay rates, 8, 50, 77

O

optical parametric oscillation (OPO), 5
optical properties of laser materials, 7–8
ordinary polarization, 48
oscillator strength, 75

P

parity-allowed transitions, 79
phonon-assisted energy transfer, 77, 97
polarization

extraordinary, 48
ordinary, 48

properties of laser materials, 7
pumping schemes compared, 158–160

Q

Q-switching, 176
quantum defect, 141
quantum gap, 44
quantum jump, 67
quasi-three-level host, 144

R

radiative decay, 79
radiative energy transfer, 93
radiative quantum efficiency, 77
radiative rates, 8, 77
resonant energy transfer, 94
Russell-Saunders coupling, 11

S

second harmonic generation (SHG), 6
selective energy transfer, 121
sensitizer, 94
SFAP, 157
side-pumping, 145
single-stripe devices, 197
spontaneous emission, 73
standard theory of energy transfer, 101
statistical model of energy transfer, 100–101
stimulated absorption, 72
stimulated emission, 72
SVAP, 157
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T

Tanabe-Sugano diagram, 36
temperature dependence, 88–90, 108, 111
thermal conductivity, 45
thermal lensing, 43
thermal load, 44
thermal-shock parameter, 37
thermoelectric cooler, 199
thin disk lasers, 3
thin disk pumping, 145
threshold power, 191
Ti:sapphire laser, 3
Tm3+ concentration, effect of, 110
Tm-Ho interaction, 116
Tm:Ho:YAP, 182
Tm-Tm interaction, 114
Tm:YAP, 182
Tm:YVO4, 173
transverse pumping, 14, 194–196

U

upconversion, 58
applications, 60
loop mechanism, 62

V

vanadate crystals
advantages and disadvantages, 166–167

as alternative host, 158, 166
mode-locking, 176
properties, 168
performance charactersitics, 170–171
Q-switching, 176

Van der Waals interaction, 19

W

waveguide lasers, 3

Y

YALO, 2
Yb:YAG laser

advantages, 141–142
characteristics, 143
disadvantages, 144
end-pumping, 145–146
face-pumping, 149
side-pumping, 147–148
thin disk configuration, 149–153

YLF
holmium-doped, 53–54
neodymium-doped, 51–53
nonradiative decay rates, 50
properties generally, 43–44
refractive index, 46–49
thulium-doped, 54–55

ytterbium laser, see Yb-YAG laser
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