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This paper described a model for correcting deadtime effects in coincidence counting. The 
correction is based on waiting time distribution for the detection of paxticles. The Waiting time 
distribution is expressed as integrals of correlation functions, using Stratonivich’s theory of 
random set of points. The correlation functions are solved from the basic equation governing the 
probability 

The basic equation governing the probability of the number of neutrons in the detector may 
be written in the form of the so-called Master Equation: 

Here p,is the probability of there being n neutrons in the detector assembly, h, is the rate of 
fission, and N, is the number of source atoms fissioning, Fv being the probability of emitting v 
neutrons in a fission (or ccsuper-fission”) event. h is the decay rate of the neutrons in the detector 
assembly. Then, by a relatively straightforward calculation the average number of neutrons in the 
detector assembly is found to be: 

Here, we note that c p n  = ZF, = 1, ZvF, = V = (v) by the normalization chosen. 
n V V 

Proceeding in a similar way for the (stationary) comlated terms, we find 

w, (.<. - 1)) =. (n)2 +- (v(v - 1)). 2a (3) 

In the stationary state, the probability density for (one) detection at tl is: 
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The probability density for &Q detections at tl and t2 >tl is: 

Similarly, 

After some straightforward, but laborious, calculations we obtain. 

with p=LNJ%, and VI=CV>, v ~ = ~ / ~ c v ( v -  l)>, v3=1/60(v-l)(v-2)>. Expressions for the higher 
corzelation functions can be derived by proceeding further in this manner. I 

~ 

Generalizing the results, we find: 

I and the distributions of waiting the can be obtained directly. Here: 

v, is the m-th factorial moment in the sample. 

To evalwte the role of waiting time in this analysis, we note that the probability of no 
events in the interval (to, t&) is: 
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Conditional upon an event occurring (e.g., detection of a neutron) at t ~ ,  the probability density of 
the next event occurring at tO+B can be expressed as: 

I -  

- The final distribution of event intervals is, then 

I 
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The above expressions allow straightforward physical interpretation. The distribution of 
event intervals is proportion al to the Droduct of the probability that no event occurs between 0 . 9 1 
and the sum of two terms. one reurese nting uncorrelated D& and equal to the sauare of the rate of 
occurrence of at least one event the other beiig the rate of occurr ence of at least one of the 
correlated events; and, v(0) being the probability that a neutron is detected between (0, e). 
IV. SDecial C a  

Correlated Signals 

The detection of correlated signals within a gate length G is obtained by subtracting from 
the counts €tom a gate opened immediately following a count (‘Rd+Accidental gate,’) the counts 
from a gate opened a long time later. Thus, the probability that a correlated event occurs in the gate 
is proportional to: 

Since the term without exponential decay is subtracted The correction factor for the doublet then 
-= Q(OYQ(S). 
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