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Drude optical conductivity

Drude behavior is observed in the optical conductivity

even at low electron concentrations
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Ann. Phys. (Leipzig) 15, 535 (2006)

http://doi.org/10.1002/andp.200510198


Plasma edge

Al becomes

transparent

above ∼ 15 eV

in agreement

with the

Drude model
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Phys. Rev. 132, 1918 (1963)

http://doi.org/10.1103/PhysRev.132.1918


Plasma edge of alkaline metals

Alkaline metals

become transparent

in the UV range

λc : Cs > Rb > K > Na
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Phys. Rev. 44, 353 (1933)

http://doi.org/10.1103/PhysRev.44.353


Heatable glass

Tinted glass
Heatable glass

Keeps heat inside, re�ects heat from the outside

Ultra-thin metal layers or conducting oxides with low ne values:

ITO (In-doped SnO2), FTO (F-doped SnO2), etc.
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Why plasma?
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Image credit: Alan Sved (CC-BY-SA)
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Why plasma?
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Experimental technique
optical spectroscopy
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Experimental setup
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Image credit: David Neubauer, PhD thesis



Interferometer: operation principle

Moving mirror modulates the interference signal

It can be �decoded� into a frequency dependence
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Image credit: Sanchonx (public domain)
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Interferometer: operation principle
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Plasma edge

Re�ectivity is

easiest to measure

experimentally

broad frequency

range required
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Phys. Rev. 132, 1918 (1963)

http://doi.org/10.1103/PhysRev.132.1918


Technicalities
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Source: Ece Uykur, PhD thesis



Person

Kramers and Kronig
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Kramers and Kronig
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Hendrik Kramers

1894�1952
Ralph Kronig

1904�1995

Paul Ehrenfest: you don't yet have a reputation, so you have nothing to lose



Example
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Image credit: Zefr (CC-zero)

https://commons.wikimedia.org/wiki/File:Kramersgifwiki.gif


Problem of extrapolation
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Non-trivial spectral features occur even at very high energies



Problem of extrapolation
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Problem of extrapolation
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Re�ectivity of gold
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Phys. Rev. 138, A494 (1965)

http://doi.org/10.1103/PhysRev.138.A494


Re�ectivity of gold
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Phys. Rev. 138, A494 (1965)

http://doi.org/10.1103/PhysRev.138.A494


Re�ectivity of metals
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Material

coinage metals

Exp. Physics 5 � Solid State Physics, WS 23/24 Optical properties of metals



Coinage metals
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Monovalent metal (empty-lattice approximation)
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Band structure of silver
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Color of metals

GG

Fermi
level

Cu
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What about gold?

Au
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What about gold?

Au, with spin-orbit
coupling

Au, no spin-orbit
coupling
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