Electrical properties

Magnetic properties

Optical properties




Ohm’s law
Resistance, resistivity, conductivity

Matthiessen’s rule

ptotal =P thermal " pimpurity - P deformation
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Magnetic properties

Magnetic field strength, magnetic flux density,
magnetization, permeability, and magnetic
susceptibility




vacuum atmosphere/material




Magnetic
mament

nucleus

orbital contribution

=> Mg

Bohr magneton: pz=9.27 x 10-2* Am?
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magnetization




soft: energy product

alternating magnetic fields\// L coercivity
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Optical properties

Transmission
Refraction

Absorption




Position

magnetic field H (perpendicular to E)

wave: c=Av (const. light velocity in vacuum=300,000 km/s)
photons: E=hv (Planck constant, 6.63 x 10-3* J/s)
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transmitted * *absorbed © *reflected

transparent heat
translucent
opague

reflection (metals):
absorption (electrons excitation by AE) => re-emission of photons
color (e.g. Au, Cu => only partial re-emission)

refraction:
transmission into transparent material
=> decrease in v (n=c/v), bending at interface




reflectivity absorption coefficient

reflected
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X (transparent medium)




Photon Absorption in a (Semiconducting) Solid
1. hole/electron pair generation 2. hole/electron pair generation
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smgle crystal transparent ameter: unit cell x

shear stram (A 9)

. . poly-crystal: translucent
Imite cn4ange i a paramete
: . with 5% pores: opaque

erny
dielec
true strain (6.
viscosity (12.7)

Internal reflection/refraction at grain/phase boundaries — pores
polymers: scattering at boundaries betw. crystalline/amorphous regions




Effects/Applications

luminescence

absorbing energy => re-emitting visible light (1.8eV<hv<3.1eV)
fluorescence (<1s)
phosphorescence (>15)

e.g. TV (fluoresc. coating) LED (forward bias diode — recombination=> light)

photoconductivity
Illumination => generation of charge carriers
e.g. light meters, solar cells

optical fibres
1/0 impulses - high information density 24000 telephone calls by two wires
e.g. 30000kg Cu corresp. to 0.1kg high-purified SiO, glass




(light amplification by stimulated emission of radiation)
Xe flash lamp excite electrons from Cr3* ions
large number of electrons falls back to intermediate state
after approx. 3ms: spontaneous emission — triggers avalanche of emissions
photons parallel to the rod are transmitted to the semi-silvered end

Flash lamp

": Coherent beam

ﬂ monochromatic, high-intensity
_{'

=, coherent red beam

Fower source




