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CHAPTER VII
GENERAL PROPERTIES OF THE RADIATIONS

§ 34a. Emission of ¢ particles and probability variations. The
rate of disintegration of all radioactive substances is expressed by
a simple law, namely, that the number of atoms n breaking up per
second is proportional to the number N of atoms present. Con-
sequently n = AN, where A is a constant characteristic for a particular
radioactive substance. The rate of transformation of an element
has been found to be a constant under all conditions. It is un-
altered by exposing the active matter to extremes of temperature
or by change of its physical or chemical state. It is independent of
the age of the active matter or its concentration. It is unaffected
by exposure to strong magnetic fields. Hevesy has shown that the
disintegration of the primary radioactive element uranium is un-
altered by exposing it to the B and y radiation from a strong source
of radium, although these rays, of great individual energy, might
be expected to penetrate the atomic nucleus.

Since the expulsion of an « or B particle results from an in-
stability of the atomic nucleus, the failure to alter the rate of trans-
formation shows that the stability of the atomic nucleus is not in-
fluenced to an appreciable extent by the forces at our command.
This is not unexpected when we consider the enormous intensity of
the forces, probably both electric and magnetic, which hold the
charged parts of the nucleus together in such a minute volume.

E. v. Schweidler* showed that the exponential law of decay of the
radioactive bodies could be deduced without any special hypotheses
of the structure of the radioactive nuclei or of the mechanism of
disintegration. He assumed only that the disintegration of an atom
is subject to the laws of chance, and that the probability p that an
atom of a certain type shall be transformedewithin a given interval
of time A is independent of the time which has elapsed since the
formation of the atom and is a constant which is the same for all
atoms of the same type or radioactive product.

For very small values of the time interval A, the chance p of trans-
formation will be proportional to the length of the interval. There-

* Schweidler, Congrés Internat. Radiologie, Litge, 1905,




