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excimer lasers, 87 
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fast switching, 33 
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fiber coupling, 42 
fiber laser, 31 
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finesse, 25 
flash lamp, 53 
fluoride fiber, 70, 77 
focused, 17 
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four-level system, 3 
free spectral range, 24 
free-electron lasers, 90, 
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frequency doubling, 110 
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high power conversion 

efficiency, 13 
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intersubband 

transitions, 45 
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filter, 94 
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lamp pumping, 53 
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project, 126 
laser diodes, 33, 76 
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laser models, 125 
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laser resonators, 22, 28, 

58, 67 
laser safety, 123 
laser safety classes, 121 
linear laser, 56 
linearly polarized, 15 
linewidth, 16, 119 
linewidth enhancement 

factor α, 119 
Littman configuration, 

100 
longitudinal pumping, 

55 
Lyot filters, 95 
 
M2 factor, 20 
microchip lasers, 63 
mode locking, 106, 107 
mode-beating noise, 116 
model, 125 
mode-locked devices, 69 
monolithic laser 

resonators, 63 
multiphonon transitions, 

51 
multisegmented rod, 64 
 
Nd:YAG, 47 
noise spectrum, 118 
nonplanar ring 

oscillator, 63 
nontechnical measures, 

122 
 
optical bandwidth, 16 
optical parametric 

oscillators, 102, 115 
optical power 

modulation, 33 

optical resonator, 22 
other hazards, 121 
output coupler, 1 
 
parametric 

amplification, 115 
paraxial approximation, 

19 
passive Q switching, 104 
passively mode-locked 

laser, 107 
phase noise, 116, 118 
phase-matching, 110 
phonons, 51 
photonic crystal fibers, 

74 
planar waveguide, 32 
planar waveguide lasers, 

76 
polarization state of 

light, 75 
polarization-maintaining 

fibers, 75 
population inversion, 2 
power scalable, 128 
power scaling, 128 
power spectral density, 

118 
propagation constant, 30 
pulses, 103, 105, 109 
 
Q switching, 103 
Q-switched fiber lasers, 

69 
quantum cascade lasers, 

45 
quantum noise, 116 
quasi-continuous-wave 

operation, 39
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quasi-three-level gain 
media, 3 
quasi-three-level 

transitions, 52 
 
radiance, 21 
radiative lifetime, 4 
Raman fiber lasers, 69 
raman lasers, 89 
rare-earth ions, 47 
rare-earth-doped fiber, 

70 
Rayleigh length, 18 
relative intensity noise, 

118 
relaxation oscillations, 

117 
remote cutting and 

welding, 67 
resonance frequencies, 

24 
resonator modes, 23 
ring laser resonator, 56 
rod, 59 
 
safety, 121 
saturable absorber, 36, 

107 
saturate the gain, 1 
saturation fluence, 8 
saturation intensity, 7 
scaling procedure, 128 
Schawlow-Townes 

formula, 119 
scraper mirror, 27 
second-harmonic 

generation, 110 
self-injection locking, 97 
SESAM, 107 

short laser pulse, 8 
side pumping, 55 
signal, 115 
single-axial-mode 

operation, 92 
single-frequency lasers, 

96 
single-mode fiber, 31 
single-polarization 

fibers, 75 
single-transverse-mode 

operation, 92 
skin injuries, 121 
slab lasers, 60 
slope efficiency, 11 
slow-axis collimator, 38 
solid-state bulk laser, 46 
soliton mode locking, 108 
spatial coherence, 15, 17 
spatial hole burning, 10 
spiking, 117 
spontaneous emission, 2 
stability zones, 26 
stabilization, 120 
steady-state, 7 
stimulated emission, 2 
stress rods, 75 
sum frequency 

generation, 113 
superluminescent 

sources, 14 
 
technical measures, 122 
technical noise, 116 
temporal coherence, 15, 

16 
thermal lens, 26, 57 
thermal lensing, 58, 66 
thin-disk laser, 62
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three-level system, 3 
threshold, 11 
threshold pump power, 

11 
Ti3+:sapphire, 48 
timing jitter, 116 
timing of pulses, 120 
transition-metal ions, 48 
transparency intensity, 

52 
tunable fiber lasers, 69 
typical challenges, 124 
 
ultrashort pulses, 106 
undoped end caps, 64 
unstable resonators, 27 
upconversion fiber 

lasers, 69 
upconversion lasers, 77 
upper-state lifetime, 4 

 
valence band, 34 
vertical cavity surface-

emitting laser, 40 
vertical external cavity 

surface-emitting laser, 
41 

vibronic lasers, 48 
 
waveguide lasers, 29, 32, 

69 
waveguide modes, 30 
waveguiding, 29 
wavelength tuning, 36, 

101 
wavelength tuning 

range, 99 
wide range of 

wavelengths, 33 
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