H. H. Oiglane. Symmetry Properties of the La-
grangians of the Four-Feyrmion Intevaction. The La-
grangian of the four-fermion interaction has the general
form

z:? (Crr+Cits), . (1)
where

Zr ’—‘;_; paT o) (Fal i) (2)
and

ZLy= :_I 1T yb2> (Palol ppa) (3)

are the scalar and pseudoscalar parts of the Lagrang-
ian, respectively. Here the I'; are the elements of the
Dirac group in the four-row representation (Dirac ma-
trix), with I'=7" the pseudoscalar matrix andI =S, P,
V, A, T. The coupling constants are generally com-
plex. To determine the form of the Lagrangian of the
four-fermion interaction, it is therefore necessary to
measure 19 real parameters in the experiment. Only
six of them have been measured thus far. The values
of the measured parameters in weak interaction pro-
cesses agree very closely with the Lagrangian of the
so-called V-A interaction:

Lo ay=C Fr (1— 9 v%0) B3 (1 —9) 1740, (4)
but from the experimental standpoint we may not as-

sume that the V-A interaction Lagrangian is the only
one possible.
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The behavior of the scalar Lagrangian #; under the
action of the Fierz transformation

O (YT pa) (D3t 1pa) = ($1T1po) sl o). ‘ (5)

has been studied in many papers. It is found that three
anti-invariant and two invariant combinations with re-
spect to the Fierz transformation can be formed from
the scalar Lagrangians #;."!

Let us consider this problem in the more general
case of the mixed Lagrangian (1). We shall require
that the mixed Lagrangian be a characteristic state of
the operation

oL = + £ (6)

We obtained six additional relationships among the con-
stants C; from the requirement of the anti-invariance of
<, onlyfour complex coefficients remain arbitrary. This
invariant contradicts experiment accurate to the CP-
noninvariant effects. From the requirement of invari-
ance of %, we obtain four additional relations, and six
constants remain arbitrary. Reality of the coupling
constants follows from the requirement of T-invari-
ance. In this case, the only possible Lagrangian of the
weak four-fermion interaction that agrees with the ex-
perimental data is the Lagrangian of the V-A interac-
tion. It seems to us that the requirement of Fierz in-
variance is of interest only in quark interactions, al-
though the direct experimental data here are very few
in number.

It was shown in®J that in the case of the scalar La-
grangian, all invariants and anti-invariants of the Fierz
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transformation can be expressed in the form

1
IR A ARTT TSR A (7)
=1

>

Here the x,"" are elements of one-dimensional repre-

sentations of the Dirac group:
Ti=y®,  k=1,2, ... 16 (8)

We analyzed this problem for the case of the mixed
Lagrangian (1).

Since x4’ =x%’, ! the Lagrangian of the V~A inter-
action can be expressed in the form

Liy.4=¢C Z;/ Kb @y (1—v9) yipa) <f3 (1 —v8) pig), (9)
where
K= 3 10— 51— 1) (10)

<

RE

here 7° ~ x{¥’ is the element of the i-th one-dimensional

representation that corresponds to the matrix ¥°.

The Lagrangian of the V-4 interaction is the only
Lagrangian that is symmetrical with respect to the
four-dimensional and one-dimensional representations
of the Dirac algebra.

The materials of the paper will be published in Iz~
vestiya Akademii Nauk EstSSR.
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