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x observed expected
0 57 54.40
1 203 210.52
2 383 407.36
3 525 525.50
4 532 508.42
5 408 393.52
6 273 253.82
7 139 140.33
8 45 67.88
9 27 29.19

≥ 10 16 17.08

Here, the emission of any one particle is (on an atomic time scale) a “rare event” so
that the number emitted during 7.5 seconds may be considered the number of rare
events that occurred. !.

The Poisson pdf is

P (X = x) = e−λλ
x

x!
(5.2)

and we write X ∼ P (λ). The mean, variance, and standard deviation of X are given
by

E(X) = λ

V (X) = λ

σX =
√
λ.

The equality of variance and mean is highly restrictive and is often used to examine
whether repeated series of observations depart from Poisson variation: a plot of
variance vs. mean should fall approximately on the line y = x.

Here is a physiological setting involving particle emissions where the Poisson
distribution was used much as in Example 5.4.

Example 5.5 Human detection of light Hecht, Schlaer, and Pirenne (1942, J.
Gen. Physiol., 25: 819–40) investigated the sensitivity of the human visual system


