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N(t) = No(1 + N'(2))

where N, is the expectation of N(¢) and N'(¢) is a
random function of expectation zero. Then, using
Egs. (A.2) and (A.4), we have

py (1) = No® + p i (7")
and

lim 1

0 po T dt (1 + N'(£))

pN'l/,(T') ;) =

X Y(q, t +77)

This may be separated into the sum of two inte-
grals, the first of which vanishes because of the
periodicity of ¢ and the second of which vanishes
because of the lack of correlation between N’ and
. Similar arguments can be made for p,, y (7', )
whence, from Eq. (A.3),

pl/,o(q_: Tl = pNy(T')+N02+p¢(T',?])) (A.5)

Invoking the Wiener-Khintchin theorem at g, we
Fourier transform Eq. (A.5) on the variable 7’ and
produce thereby the power spectral density of /',
viz

2
ly' (@, vl =

2 — 2
5(v) + [ Sy + ISy(q, ivl,

(A.6)

where ISN(iv)I2 is the power spectral density
function of the background noise and v is the
transform parameter having dimenszions of fre-
quency. It remains to calculate |S ,/,|

Since Y(q, t) is periodic of period 7,it can be
represented by a Fourier series of the form

V(g 1) = 3 an(q)exp (2mint/7) (A7)

MOORE

Substitution of Eq. (A.7) in Eq. (A.2) gives

py(q, ) = X an ap exp (-2mim 7'/7) X

lim 1 T )
rew 3T f_T dt exp[2mi(n-m)t/T)

2 lag |* exp [-27in 7'/7] . (A.8)

The spectral density function of y, |Sy |°
obtained by Fourier transformation on 7/, whence

|S,(q, iv)|2 = _/:O:o dr' exp(2mivr’) p¢(a 7')
=;]an|2 (v -n/7) (A.9)

and substitution in Eq. (A.6) yields

W@ w1 = Isv@)l* + Nt 5() + (A.10)

(v - n/7)

+ X ol

We see that the Y’ power spectrum is a sSuper-
position of a continuous spectrum and a line spec-
trum, The continuous spectrum, arising from
background noise, is to first approximation ‘white’
or independent of v. The line spectrum, arising
from the signal, has line intensity |a,|® Thus, at
frequency o =no/7, Sy (ive)l? = |Sy(ivere) | =
V' (g, voxe)|?. It is thus possible to correct the
observed spectrum function to yield the noise-free
spatially dependent intensity.
Ilp q: V)l2 - I’J/ (q) 0:{:5),

n
lano 6(1’"7‘?’)
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