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In contrast to systematic errors #, random errors may be handled by the theory of
statistics. These uncertainties may arise from instrumental imprecisions, and/or, from

the inherent statistical nature of the phenomena being observed. (1) Statistically, both

are treated in the same manner as uncertainties arising from the finite sampling of an

infinite population of events. The measurement process, as we have suggested, is a
sampling process, much like an opinion poll V. The experimenter attempts to determine
the parameters of a population or distribution too large to measure in its entirety by
taking a random sample of finite size and using the sample parameters as an estimate
of the true values.

This point of view is most easily seen in measurements of statistical processes, for

example, radioactive decay, proton-proton scattering o, etc. (2) These processes are

governed by the probabilistic laws of quantum mechanics, so that the number of
disintegrations 9 or scatterings in a given time period is a random variable. What is
usually of interest in these processes is the mean of the theoretical probability
distribution.
(i)

The measurement of a fixed quantity, therefore, involves taking a sample from an
abstract, theoretical distribution determined by the imprecisions of the instrument. In
almost all cases of instrumental errors, it can be argued that the distribution is Gaussian.

(3) Assuming no systematic error, the mean of the Gaussian should then be equal to the
true value of the quantity being measured and the standard deviation proportional to

the precision of the instrument.

a) systematic error: RFEFR7E, b opinion poll: MEWFIE, o scattering: HLHL,
d) disintegration: AR

HiB#L: W.R. Leo “Techniques for Nuclear and Particle Physics Experiments, Second Revised Edition” (Springer-Verlag Berlin
Heidelberg 1987, 1994) 5 4 E X Y 5|H
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