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Transition Energy Spectral Region Example
leV]
Hyperfine structure 10°° Radiofrequencies 21 cm hydrogen line
Spin-orbit coupling 10°° Radiofrequencies 1667 MHz transitions
of OH molecule
Molecular rotation 1072-10"* Millimetre and 1-0 transition of CO
infrared molecule at 2.6 mm
Molecular rotation- 1-10°" Infrared H, lines near 2 um
vibration
Atomic fine 1-107° Infrared Ne II line at 12.8 um
structure
Electronic transitions 10~ *-10 Ultraviolet, Lyman, Balmer series,
of atoms, molecules visible, infrared etc. of H; resonance
and ions lines of C I, He [;
K, L shell electron
lines (Fe XV, O VI)
Nuclear transitions > 10° X- and y-rays '2C line at 15.11 keV
Annihilations > 10° Y-rays Positronium line

at 511 keV
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GENERAL
PRINCIPLE
OF A
SPECTROMETER
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o S5F

Fig. 1.— The essential components of an astronomical spectrograph.
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Model spectra of C,H, at 900K and HCN at 600K (assumed Doppler broadening ~4 km/s) at
different spectrograph resolutions (figure provided by F. Lahuis).
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