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P(v) ϵ {0,1}

p = 1 − exp −λ𝑇 𝑞 = exp −λ𝑇

Rainwater and Wu, Nucleonics 1 (1947), 60-69.



𝑛 = 𝑁 (1 − 𝑒𝑥𝑝(- λT))
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𝑁 − 𝑛 = 𝑁 𝑒𝑥𝑝(- λT))



The expectation of the sum of stochastic variables is the sum of the expectations of 
the variables.

The variance of the sum of independant stochastic variables is the sum of the variances
of the variables.

.p)v()(
1

nNErE
N

i

i ===
=

p.1pq0)v( =+=E

pq.pp)-(1qpp)v(-1(q)v)(0(()v( 2222 =+=+−= EEVar

).exp(qp)v()(
1

TnNVarrVar
N

i

i −===
=



).2/exp( Tnn −=

40K, t½ = 1.26 109 a, 

photon 1.460 MeV in 10.72 % emissions.

10 g rock, 1 h measurement. Then N = 3.96 1016. 
We find n = 2483 emitted photons per 1 h and

Δn = 49.8 and Δn/n = 2.0 %. 

y = binopdf(x,N,p);            y=poisspdf(x,n);







T << t½



T = t½



T = 2t½



T = 5t½
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Stochastic variable r

binomial (N=20000, p=0.5)

binomial (N=40000, p=0.25)

binomial (N=200000, p=0.05)

Poisson statistics for n = 10000
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A condition to stop  the counting is Δn = RbT. Then we find

Counting rate ).exp( TN
dt
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