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Example 3.3 (Radioactive Emissions). Rutherford and Geiger (1510) observed

the collision of an a particle emitted from a small bar of polonium with a

small screen placed at a short distance from the bar. The number of such

collisions in each of 2608 ecight-minute intervals was recorded: the distance

between the bar and screen was gradually decreased so as to co'mpcnsate for

the decay of the radioactive substance. A Poisson distribution with 1 = 3.870
~ was fitted to the data (see Table 3.5). .

In almost all cases, random variables possessing a Poisson distribution
can be conceptualized as having arisen from a random experiment consisting
of a large number of trials. On each trial a certain rare occurrence may or
may not take place. Because the occurrence is rare, the probability of its
taking place is small. However, the rarity of the occurrence is offset by the fact
that a large number of trials are performed. The resultant of these two effects
is the Poisson distribution -

Table 3.5: Observed Frequencies of k Alpha
Perticles in 2608 Trials of the Random |
Experiment in Which Alpha Particles Emitted
from a Small Bar of Polonium Are Counted
Over an 8-Minute Interval of Time |
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Sources: Sir Broest Rutherford, James Chadwick, and C. D. Ellis

(1930). Radiations from Radioactive Substances. New York: Macmil-

lan Publishing Co., Inc, pp. 171-72. Ernest Rutherford and Hans @
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