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GONFIBLI AL

VTHE ANTIOOMMUTATIVE MATRICES IN THE MESON THEORY!
A, Borgardt,
Dnepropetrovek State University.

L-N'otex The following short article came from the Mathematical Physice section of
Doklady Akademii Nauk SS6R, Vol IXXVIII, No 6 (21 June 1951), pasm 11134y the ar-
ticlo had been submitted 25 April 1951 by academician V. A, Fok.

The first-nrdor wave oquations for the memon field con be written in the fo:'mlz

B, 3y/8x, + k= 0 (k= no/ 4e ) (1)

where pol U is a uni-columar matrix containing the components of the tensor quan-
titles that cheracterize the field, The matrices By satisfy the rules of commutation:

BB o+ BHRH - By - Yy =0, (2

In tho four-dimensional space there are three irreducidle non-Fuclidesn re-
presentations of this algebra: 10-row, 5-row, and l-row; the first representation
is uned to dencride vootorisl (V) or psewdovectorial (PV) field, the second is for
the dosoription of somlar (S) or pseudoscalor (PS) field, and the last representa-
tlon By = (0) is trivial.

Omployment of the reducible 16-xow representation of the beta-algebra (10-row
plus 5-row plus l-row) gives the wave equation for a mixture of meson fielde (V & PS
or PV ¢ S mixture). It ie possidble to expand this scheme by including in the general
vave squation a description of all four types of meson fields,

Let ug use the ﬂ:dinary form of the reducidble reprenentationz and let us desig-
nate the matrices Bi y B0 that the wave equation corresponds to the V 4+ PS mixture:

(1)
By 3% /8x) ¢ p= B (3)

where psi W is a l6-component wave function composed of a scalar and components
of the four-dimensional vector end completely antisymmetric tensors of first, third,
and fourth ranks phi ¥ is the function characterizing the eource of the fleld.

From this equation one cen obtaln the wave equation for the PV & 5 mixture by
wey of a transformation of the functions ¥ and ¥ by means of a 16=row Hermitien
matrix T, which is connected with transformations of the mirror-roflection type.

The sought-for equation will be (1)
=B 0% [Axy 4 kg W 2 B, (La)
vhere ¥' = 4w, &' = II.% . . (5)
( \I" - 1? r‘o‘ @ = i 8'r° )‘ . . . . . . . . . . . .

Trom these relations that are given above it follows that (4a) is eguivalent to:
11

13’(1 ?a'r/axh + k¥ =& ,...(4b), vhere B§11)= -rouagl)ro . (6)

Thus the equation of the form I}:8%/dx, 4 ko¥ = ¥ (7),where I“fB( 12.:9§.11)(8).

describes a mixture of the general type containing all the tensor flelds. The 1éwrow
Hermitian matrices Iy satisfy the simple commutative algebra, Actually, the mabrdx
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of transformations (5) and (6) of To possesses the following properties

2 .
To =L BT+ BIB 50, NE3T 4 BBy = %y,01 = 0, (9)
Using thase relatlons one can easily show that I} are anticommtative:
(D) - ¥yl = 0, (10)
Since, moreover, one cpn set (Tyf,) = 0, 1t tums out that
L =TT, . (11)

In the group of I.matrices there are 16 matrical operators which in cembination
vith ¥ and A give tho tensor dencitioes of the fundamental phyeloal quantities of
the field, The onergy density, in thoe genersl onse, in not positively dofinite,
elthough the field even possesses integral spin, The furthor development of the
theory is formally analogous to tho thoory of the electron, Uge of this paralleliam
cen facllitate the solution of s number of probloms in the theory of meson fields,
It in possidle also by wey of snalogy to Slarify the physical content of certain
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