Chapter 5

Relationship between Frequency, Wavelength and Wavenumber

c = ((

where
c =
velocity of light (ms-1)


( =
frequency (Hz or s-1)


( =
wavelength (m)
In IR spectroscopy, the frequency of radiation is often expressed as wavenumber (cm-1) :
wavenumber = 


Frequency

(Hz)
Wavelength

(m)
Wavenumber (cm-1)

1.2 ( 1013
2.50 ( 10-5
400

4.5 ( 1013
6.67 ( 10-6
1500

1.2 ( 1014
2.50 ( 10-6
4000

Example:
The wavenumber of a vibration frequency with the value 4.5 ( 1013 Hz can be calculated as follows:
Since 4.5 ( 1013 Hz ( 4.5 ( 1013 s-1
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