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Fig. A3.1 The probabilities P(r), according to the binomial dis-
tribution, for r successes out of 12 independent trials, when the

probability p of success in an individual trial is as specified in the
diagram. As the expected number of successes is 12p, the peak of
the distribution moves to the right as p increases. The RMS width

of the distribution is +/12p(1 — p) and hence is largest for p = -&

Since the chance of success in the p = -& case is equal to that of

failure for p = &, the diagrams (a) and (d) are mirror images of

each other. Similarly the p= i situation shown in (c) is symmetric
about r = 6 successes.

Thus the expected number of successes of our die-throwing experiment
was 12 x (1/6) = 2, with a variance of 12 x (1/6) x (5/6) = 5/3 (or a
standard deviation of x/ﬁﬁ} This tells us that we cannot expect that
the number of successes will be much larger than a couple of times v’ﬁ_ﬁ
above 2, i.e. more than five 6 is unlikely (see Fig. Ad.1(a)).

For the same experiment of throwing a die 12 times, we could have
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distributions for different values of the parameter

) A = 5.0; () A = 200. P, is the probability of

observing r events. (Note the scales on the three figures.)

For each value of A, the mean of the distribution is at A, and the

RMS width is A, As A increases above about 5, the distributions
look more and more like Gaussians.

In a similar way, the Poisson distribution is likely to be applicable to
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Fig. 1.5. The solid curve is the Gaussian distribution of eqn (1.14).
The distribution peaks at the mean g, and its width is characterised by
the parameter ¢. The dashed curve is another Gaussian distribution
with the same values of g, but with ¢ twice as large as the solid curve.
Because the normalisation condition (1.13) ensures that the area under
the curves is the same, the height of the dashed curve is only half that
of the solid curve at their maxima. The scale on the x-axis refers to

the solid curve.
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