Summary of the Various Branches of Spectroscopy

Frequency, Typical Energy Unit
Typical Radiation
Branch Hz Wavelength Name Value in Joules Phenomenon Generator Typical Detector
Static 0-60 Joule 1 Battery Ammeter
Calorie 4.186 Valimeter
Low or audio frequency 10°-10° 3-300 km kHz 6.62377 % 10~ Diclectric absorption Mechanical Ammeter
Volimeler
H & i
b e e dae L ., NQR.NMR, dielectric absorption ~ Tuned circuit Antenna
cm 158574 x 1072 Crystal
Microwaves 10°-10" 30 cm to MHz 662377 x 107  Molecular rotations, ESR Klystron Antenna
3 mm Magneton Crystal
Solid State generator Bolometer
Infrared 10" to 300-1 gm cm™! 198574 x 107 Molecular vibrations Heat source Bolometer
3x10M PbS cell
kcal /M 4.186 % 10?
Joule |
Visible, ultraviolet 4% 10%0  08-0.1um Erg 1% 1077 Electronic transitions Incandescent lamp Photocell
3x 10" eV 1.60207 » 10~ "
L MHz 6.62377 % 1073
X rays 10'-10'" 30-0.03 nm eV 1.60207 % 107" H ¢ tions Di ge tube Photoeel
keV 1.60207 = 10~
- - Inner shell electronic transitions heavy element Geiger counter
10'-10% x 107° McV 60207 % 107" "y ger coun™e
Ly : i ¢ :0- .zmm e : = bombardment Photomultiplier
Low energy, nuclear lul!_]ﬂl] 3% 10”10 MeV 160207 = 10" Nuclear w‘-ﬂ'ﬂ{ transitions Rl.dmIC_ti“: Scintillation
3% iﬂ_”m mldﬁl detector
High energy, nuclear 102-10% . 3x10"Pw0  BeV 1.60207 x 10~'¢  Strange particle creation Accelerator Bubble chamber
IX10 Tem  GeV 160207 x 1077 (e-g., synchrotron) Spark chamber
High-energy cosmic rays > 0¥ BeV 1.60207 % 10~ 10 Extraterrestrial Star, magnetic field Extensive shower
GeV 1.60207 > 1077 in galaxy detector

LHC (Large Hardron Collider): proton 7TeV/particle=>» € lead nuclear 574 TeV/particle


http://en.wikipedia.org/wiki/File:CMS_Higgs-event.jpg�

AN e Radiation (Hecht 3.4)

1. Linearly Accelerating Charges

| // °' 2. Synchrotron Radiation
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Figure 3.28 A kink in the E-field lines. Figure 3.30 Radiation pattern for an orbiting charge.
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Figure 3.29 The toroidal radiation pattern of a linearly accelerating Figure 3.32 The Efield of an oscillating electric dipole.
charge (split to show cross section).



Electronic transitions and Bohr Model

- Electron energy : A downward transition

lonization involves emission of
a photon of energy:
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Given the expression for the energies of the hydrogen electron states:
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Graphical (“classical”) description of optical transitions

linear dipobe: g{M=0) + P(M=0) states
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