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Bevington Problem 2.13

2.13) We know an average of u = 2 neutrinos are detected each day. We can surmise from this low
average number of counts that we should use Poisson statistics.

a) The probability of detecting 8 or more neutrinos in one day would then be:

o
P(x >8) = —et= Z —e (Equation 1)
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(Equation 2)
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) ~ 0.001097 ~ 0.0011

So there is a 0.11% chance of detecting 8 or more neutrinos in a day.
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b) In a ten minute interval 10min 517672 0.013889

As you suspect, the probability of detecting very many neutrinos in a ten minute period is incredibly
small so carrying out Equation 2 for pigmin==-= would be quite hard (computers and calculators

don’t do well with adding or subtracting incredibly small numbers from relatively large numbers
like 1). Let’s use Equation 1, but just calculate the first two terms and see if we have to go any
further.
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Since the series of equation 1 converges so fast, we can say

P(x>8)~ 3.4 % 10720






