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N(t) = No(l +N'(t)) 

where N0 is the expectation of N(t) and N'(t) is a 
random function of expectation zero. Then, using 
Eqs. (A.2) and (A.4), we have 

P N ( T ' ) = N02 + pNt(r') , 

and 

JN,xfi (r', q) =N0 l1^ f- dt (1 +N'(t)) X 
T—*oo 2T J -T 

X t + Tr) 

This may be separated into the sum of two inte-
grals, the first of which vanishes because of the 
periodicity of i// and the second of which vanishes 
because of the lack of correlation between Nf and 
\j/. Similar arguments can be made for plpiN(T,,~q) 
whence, from Eq. (A.3), 

t') = p N r ( r ' ) + No2 + p^ir^'q) . ( A . 5 ) 

Invoking the Wiener-Khint chin theorem at ~q, we 
Fourier transform Eq. (A.5) on the variable rT and 
produce thereby the power spectral density of \pr, 
viz 

\±'(q,v)\ =N02 6(V)+ |SN(ii/)|2+ 

(A.6) 
i i2 

where \SN(iv)\ is the power spectral density 
function of the background noise and v is the 
transform parameter having dimensions of fre-
quency. It remains to calculate IS^ I . 

Since xjsCq, t) is periodic of period r, it can be 
represented by a Fourier series of the form 

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

Pi/,(q> t') = Z otn at exp (-27rim t'/t) X 

n,m 

X t^+oo W f-T dt eXP[27li(n-m^t/T] 

= Z \ttn\2 exp [-27Tin t'/t] . (A.8) 
n 

The spectral density function of , is 
obtained by Fourier transformation on r f, whence 

ISi/,(q, iv)\2 = JZo d j t exp(27Tfi/rf) p^Cq, r') 

= Z la* | 2 6(1/ - n/r) , 
n 

and substitution in Eq. (A.6) yields 

\\P'(q, p)\2 = |SN"(TI/)|2 + IVO2 6(I/) + 

(A.9) 

(A.10) 

+ Z \<*n I 6(1/ - n/r) 

We see that the power spectrum is a super-
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 \an \ 2. Thus, at 
frequency v0=n0/T, ISN (ZV0 ) I2= ISN(zV0±€)l2 = 
ty'iq, Vo±e)\2 > It is thus possible to correct the 
observed spectrum function to yield the noise-free 
spatially dependent intensity. 

t) = £ an(q)exp (2tTint/t) (A.7) I r ( q , v)\2 - \V{q,i>Q±e)V 6 (v - -jr ) . 
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