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THERE have been a number of recent experiments which indicate that parity is not conserved in the
decay of elementary particles. In view of the fact that the requirement for invariance of physical effects
under spatial reflections does not now seem to be self-evident it is natural to wonder why parity is con-
served in one class of effects ( strong and electromagnetic interactions), while in another (weak interac-
tions, following the Gell-Mann designation) there is the possibility of parity non-conservation.

We wish to call attention to the fact that the system of five-dimensional optics! proposed by one of the
present authors gives a natural method for classifying effects in which parity is conserved and is not
conserved,

Five-optics starts from the recently discovered deep-lying symmetry of the equations of classical and
quantum mechanics in space, time, and action. In 5-optics the coordinates, time, and action are combined
in a five-dimensional metric space which is topologically bounded in the action coordinate with a period
equal to the Planck constant h. Correspondingly, the momentum energy, and charge are combined in a
five-dimensional vector for which a single conservation law is formulated. In five-dimensional optics the
action, like a coordinate, is an algebraic quantity. A change in the sign of the action is equivalent to ordi-
nary charge conjugation,

The interaction Lagrangian in five-dimensional optics, as in four-dimensional optics, must be formed
from wave functions of the interacting particles. We consider all possible products of the components of
the spinors '§a§[i and £q mg. All these can be broken down into irreducible groups 2

(1) Scalars: & and £Qvgn.

(2) 4-Vectors: £yié and £Qysyn.

(3) Anti-symmetric tensors of the second rank §yl'yk§ £Qvi;ykn (6 components).

(4) 4—pseudovectors §y5'yk§ and £Qvyn.

(5) Pseudoscalars §y5§ and £Qn, where the matrix Q is defined by the relation:3 'Yk Sz'ykﬂ -1,

In five-dimensional space a spinor is also a four-component quantity and the products £, E,B and §a773
can be broken down into the following irreducible groups:

(1) Pseudoscalar Eys¢; scalar £Qygn.

(2) 5-vector (Eyyt, ££), 5-pseudovector (£Qynm, £Qn).

(3) Anti-symmetric pseudotensor of the second rank (€vy;yyé, £v57 £), anti-symmetric tensor of the
second rank (£Qvijyké £QysyKé) (10 components).

In particular, we wish to emphasize that in five-dimensional space it is impossible to form a bilinear
conbination having the properties of a scalar and pseudovector from £ and ¢ and that it is impossible to
form a pseudoscalar and a vector from £ and 7.

Following Pauli® we designate the following wave functions for bosons: & scalar, ¢ pseudoscalar, Py
vector, ¢k pseudovector.

We now consider two types of effects.

A. Emission of a boson by a fermion (pair production). The interaction Lagrangians for pseudoscalar
and vector bosons are respectively:

L =0 @F58), L=, (k) + O £)

(we do not consider interaction Lagrangians which contain derivatives). We see that parity is conserved
in the emission of a pseudoscalar or vector boson in the five-dimensional theory. This fact is of partic-
ular interest in connection with the emission of a m-meson by a nucleon and a photon by an electron. The
interaction Lagrangians can be pseudoscalar only for scalar and pseudovector mesons. Hence, if scalar
and pseudovector mesons exist, parity cannot be conserved in emission processes.

B. Decay of a boson into two fermions. The interaction Lagrangian for a pseudoscalar boson is
L = ¢*(£Qvgn) while for a vector boson it is L = <I>’f{( £Qvym). We see that parity cannot be conserved in
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the decay of a pseudoscalar or vector boson into two fermions. In particular, parity is not conserved in
the reaction = — u* + v, If there are scalar and pseudovector mesons which can decay into two fermions,
parity cannot be conserved in this decay.

Since the action coordinate is on equal footing with the other spatial coordinates in five-dimensional
theory, simultaneous spatial reflection and change of sign of the action leave the Lagrangian invariant in
all product combinations.

Consequently, even a theory which is not invariant under spatial reflection becomes invariant with
respect to the combined inversion proposed by Landau,! i.e., simultaneous spatial reflection and charge
conjugation.
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AS is well known, B-decay electrons are polarized longitudinally. This effect can be observed in double

scattering of B-electrons. The differential cross section for double scattering of a longitudinally polarized
beam of electrons is given as follows:!

ID = (If, 24 | g ) (| F2* 4+ ] g2 [?) (1 4 3; cos p + 3, sin @), (1)
where
5y = (h&r— F1g1) (Faga — F282) [ (IF1 1P + (& ) ( F P+ 1 &2 %), (2)
B _ e Sn%laP—[h)+cosh (F1e1 + hgy) (3)
n = Fa—an '

where f; = f (94), fo = f (9,) etc. and the angles 9; and 9, are the angles associated with the first and sec-
ond scattering respectively, ¢ is the azimuthal angle measured from the plane of the first scattering, and
1 is the degree of longitudinal electron polarization. In the Born approximation Egs. (2) and (3) assume
the following form:

3 = Z1Zye* 4 _02_(1 _0_2) sind (& / 2) sin*(9, / 2) 1n cosec? (9, / 2)-1n cosec? (99/2) . (4)
1 (he)? c? c? sin¥y-sin 9, [1—(v/c)?sin2(8;/2)][1— (v/c)2sin2(8y/2)] °’

. _ e ¢ cot? ($1/2)
/% =275 Tcosec (5,79 ®

It is apparent from Eq. (5) that 83 >> 64, so that the effect of azimuthal asymmetry is much greater



