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Fig. 1.6. The Gaussian function and its transform, another Gaussian with full
width at half maximum inversely proportional to that of its Fourier pair.

1.7.3 The Gaussian function

Suppose G(x) D e!x2/a2
, where a is the ‘width parameter’ of the function. The

value of G(x) D 1/2 when (x/a)2 D loge2, or x D ˙0.8325a so that the full
width at half maximum (FWHM) is 1.665a and (which every scientist should
know!)

∫1
!1 e!x2/a2

dx D a
p

π .

Its Fourier transform is g(p), given by

g(p) D
∫ 1

!1
e!x2/a2

e2π ipx dx

(Fig. 1.6). The exponent can be rewritten (by ‘completing the square’) as

!(x/a ! π ipa)2 ! π2p2a2


