Electromagnetic Radiation: Characteristics

1 Eneray (VI molT)

-frequency . (v=cy,/ A;st, Hz)
-wavelength . (A=c,/v;A nm, ..., m,..)
-wavenumber . (Vv =1/ =vlc 0 cm -1 , Kaiser)

energy ~ frequency
~ wavenumber

~ wavelength!

2. Intensity cross-section
3. Direction wavevector .
4. Phase phase

Range of frequencies for structural analysis: 105-10%° Hz, 10? -10-"°m, 108-10° eV
radio-, microwaves, infrared (IR), visible (VIS), ultraviolet (UV), X-ray, y-ray!



Electromagnetic radiation: Sprectral ranges
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Orders of magnitude in wavelength, frequency, energy, temperature
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Electromagnetic radiation: Sprectral ranges
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Electromagnetic radiation: Sprectral ranges
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Electromagnetic radiation: Sprectral ranges
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Electromagnetic radiation: Origins and techniques
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Electromagnetic radiation: Sources
Radio waves/NMR
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http://de.wikipedia.org/w/index.php?title=Datei:Moderner_Oszillator_k.GIF&filetimestamp=20060714111025

Electromagnetic radiation: Sources
Microwave radiation
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Schematic view of a magnetron for the production
of microwaves (left) and the anode with an even
humber of anode vanes (right)

Impulsmagnetron MI-189W (ca. 9 GHz)
Bordradar, Russia



http://de.wikipedia.org/w/index.php?title=Datei:Mikrowellenger%C3%A4t_Schaltung.png&filetimestamp=20110601132227
http://de.wikipedia.org/w/index.php?title=Datei:Magnetron_MI-189W.jpg&filetimestamp=20110116205414

Electromagnetic radiation: Sources
IR-Sources, Globar, Nernst lamp
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Nernst lamp with Nernst rod, a
Globar (SiC, ~1.500 K) Zr0,/Y,0;5 ion conductor 1.900 K

http://www.techniklexikon.net/d/nernst-brenner/nernst-brenner.htm
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Ramanspektroskopie

Electromagnetic radiation: Sources
UV and NIR radiation
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Electromagnetic radiation: Sources

UV and NIR radiation

100

10

iR

200 W Hg-Lampe
f i

100 W Halogen—Lampe
| |

| !_{HBB nim

o =

=B

S 0.01

" 0.001
200

300

400 500 600 700
Wellenlange [nm]

300

900

11



Electromagnetic radiation: Sources
UV radiation

sichthares Licht

Elekrode (Wendel) Quecksilberatom
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Glasrohr Leuchtstoff

Sketch of a mercury (low pressure) lamp
Excitation/ionisation of Hg by fast electrons

(Importent Hg lines are 313 nm, 365 nm (i line),
405 nm (h line), 434 nm (g line), 546 nm (e line) and )
577/579 nmund nm (orange dubble line)). UV or black light lamp
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Electromagnetic radiation: Sources
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Electromagnetic radiation: Sources
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Abb. 5: Die Leuchtdichte von DORIS im Vergleich zu einigen
bekannten Strahlungsquellen. (Die Leuchtdichte ist die Zahl
der Photonen, die pro Sekunde und Wellenlangenintervall in
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Electromagnetic radiation: Sources
_Synchroton
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Electromagnetic radiation: Sources
Synchroton
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Electromagnetic radiation: Sources
Gamma-rays
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http://en.wikipedia.org/wiki/File:Gammaspektrum_Uranerz.jpg
http://en.wikipedia.org/wiki/File:Cobalt-60_Decay_Scheme.svg

Electromagnetic radiation: Sources
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Electromagnetic radiation: Sources
Neutrons
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with Cherenkov radiation Scetch of a nuclear power plant
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