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It appears that all known particles obey either Bose or Fermi statistics; and
that integral spin particles like the photon and the pion obey Bose statistics
while half-integral spin particles like the electron and the nucleon obey Fermi
statistics. It would be ver'y satisfying to be able to deduce the observed con-
nection between spin and statistics from the basic postulates of quantum theory
of fields. In the present paper we state and prove a theorem within a general
quantum theory formulation asserting this relation between spin and statistics.

There has been previous work on this question, notably by W. Pauli (1).

‘The theorem of Pauli asserts the observed connection of spin and statistics

within the framework of relativistic quantum theory. As such it ismot applic-
able to a nonrelativisti¢c situation, say electrons in an atom or in a metal.
Even within the framework of relativistic theories Pauli had to make the
technical assumption that the fields belong to finite-dimensional representa-
tions of the Lorentz group. The theorem of Pauli has been refined and tran-

~ scribed into the axiomatic framework in recent years, but these two limitations

bave remained. ' !

In the present work we show that a specific formulation of the principle of
symmetry between emission and absorption processes characteristic of quantum
theories already leads to the observed spin-statistics relation in all cases.

1. The quantum-theory framework

Interaction processes involving the photon or the electron have always exhibited
a symmetry between emission and absorption. The interaction responsible for
the emission of a photon implies an interaction of the same strength responsible
for the absorption of the photon. The positron emission beta interaction
automatically includes an equally strong interaction for orbital electron cap-
ture. We should include this as a basic property of quantum field theory,
whether it be a relativistic field theory or a nonrelativistic field theory. We
shall refer to a precise mathematical statement of this basic symmetry as the

S-principle.






