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IR B ENFEE IBIRR $52% semiconductor physics and device 2.1
semiconductor materials 2.2 type of solids 2.3 crystal structure 2.4 the atomic structure
of semiconductors 2.4.1 electron shells and orbits 2.4.2 valence electrons, conduction
electrons, and ions 2.4.3 metallic bands 2.4.4 covalent bonds 2.4.5 electrons and hole
current 2.5 the pn junction 2.5.1 doping 2.5.2 the pn junction 2.5.3 the depletion region
2.6 biasing the semiconductor diode 2.6.1 forward blas 2.6.2 reverse bias 2.6.3 peak
inverse voltage (piv) 2.6.4 reverse breakdown 2.7 semiconductor device-bjt and fet
2.7.1 bipolar junction transistor 2.7.2 field-effect transistor 2.8 semiconductor
applications 2.9 semiconductor competition 853 electromagnetic field and
electromagnetic wave 3.1 the concept of electromagnetic fields and waves 3.2 history
of electromagnetic wave 3.3 basic laws of electroma%netic theory 3.3.1 faraday's
induction law 3.3.2 gauss's law-electric 3.3.3 gauss's [aw-magnetic 3.3.4 ampere's
circuital law 3.3.5 maxwell's eauations 3.4 properties of electromagnetic wave 3.4.1
wave model 3.4.2 particle model 3.4.3 speed of propagation 3.5 electromagnetic
spectrum and applications 84% fundamentals of optics 4.1 a brief history about
optics 4.1.1 the views of the antique philosophers 4.1.2 classical optics 4.1.3 modern
optics 4.1.4 moving bodies optics 4.2 contents of optics 4.2.1 rectilinear propagation of
light 4.2.2 reflection and refraction 4.2.3 interference and diffraction 4.3 optics systems
43.1 telescopes 4.3.2 retinal acuity 285% fundamentals of lasers 5.1 definition of laser
5.2 a brief history of laser 5.3 principle of laser generation 5.3.1 spontaneous and
stimulated emission, absorption 5.3.2 the laseridea 5.3.3 pumping schemes 5.4
structure and properties of laser 5.4.1 structure of laser 5.4.2 properties of laser beams
5.5 lasers types 5.6 application of laser 5.6.1 industrial applications 5.6.2 medical
applications 56 nonlinear optics 6.1 definition of nonlinear optics 6.2 history of
nonlinear optics 6.3 features of interaction of intense light with matter 6.4 theory
framework of nonlinear optics 6.5 descriptions of nonlinear optical processes 6.5.1
second-harmonic generation 6.5.2 frequency mixing generation 6.5.3 sum-frequency
eneration 6.5.4 difference-frequency generation 6.5.5 optical parametric oscillation
5.6 third-order nonlinear optical processes 6.5.7 intensity-dependent refractive index
6.5.8 third-order interactions 6.5.9 parametric versus nonparametric processes 6.5.10
saturable absorption 6.5.11 two-photon absorption 6.5.12 stimulated raman scattering
6.6 application and outlook 578 integrated circuit fabrication 7.1 the concept of
integrated circuit 7.2 history of integrated circuit 7.3 integrated circuit fabrication 7.3.1
integrated circuit design 7.3.2 the manufacturing process 7.4 application 7.5 the future
8% optical communications 8.1 the system model 8.2 optical transmitters 8.3 the
transmitted optical field 8.4 stochastic fields 8.5 the optical channel 8.5.1 the unguided
(space) channel8.5.2 the guided (fiberoptic) channel 8.6 the detected optical
field 8.7 background radiation 8.8 photodetection 8.9 optical intersatellite links Z59&



holographic data Stora%e 9.1 the concept of holography 9.2 history of holographic data
storage 9.3 principle of holographic data storage 9.4 theory about formation and
reconstruction of a hologram 9.4.1 volume grating and bra%g diffraction 9.4.2 born's
approximation 9.4.3 coupled wave theory 9.5 hardware for holographic data storage
9.6 coding and signal processing 9.6.1 binary detection 9.6.2 interpixel interference
9.6.3 error correction 9.6.4 predistortion 9.6.5 %ray scale 9.6.6 capacity estimation 9.7
associative retrieval 9.8 recording materials 9.9 two-color or photon-gated holography
55 10% optical tweezers 10.1 concept of optical tweezers 10.2 history of optical
tweezers 10.3 basic theory of optical tweezers 10.4 system of optical tweezers 10.5
aBpHcation of optical tweezers 10.6 future of optical tweezers 5115 ﬁhotomc crystal
fiber 11.1 the origins of pcfs 11.1.1 conventional optical fibers 11.1.2 photonic crystal
11.1.3 from conventional optical fibers to pcfs 11.2 the history of pcfs 11.3 guiding light
in pcfs 11.3.1 modified total internal reflection 11.3.2 photonic bandgap guidance 11.4
properties of pcfs 11.4.1 solid core pcfs 11.4.2 hollow core pcfs 11.5 fabrication of pcfs
11.5.1 stack-and-draw technique 11.5.2 extrusion fabrication process 11.6 application
of pcfs 11.6.1 hi%h power and energy transmission 11.6.2 fiber lasers and amplifiers
11.6.3 gas-based nonlinear optics 11.6.4 supercontinuum generation 11.6.5
telecommunications 11.6.6 optical sensors 11.6.7 %ratmgs inpcf 11.7 future
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