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- denote the isotopie variables with and
o =
- y -
R corresponding to the
—B— the wave function \-}‘ becomes ' the
= 3 ' ! \
: = 4 3 In the presence of other
— 5 e / SRl 3 A 5
-, S by the addition of JM/the term characterizing the interaction of th ,
N - P % :
e - \field origfnated by other particles £
— —= particle with other pa 28,  The most general form of this interaction
8= for the original particle ZAd as well as for the/
- = operator can be expressed by a certain function of all the variablesy which
- —] Ao 4 J b4
g _= , W
. can always be reduced to a sum of linear functions of \J\ peey Q as well
o = A j =5 i .
— 8T = ASOR & Al 5 . Thus, the wave equation takes the form
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In this way we can‘lUeccnipose the most general field acting on the particle

\ first
‘into the charged and the neutral fields, “each of which in turnp canbe

decomposed into scalar, vectro, pseudosgalar and spdudovector fields, so

that we Kf¥#€ arrive at amixed Field‘theory/ containing 16 sorts of fields,
betw,en
erence these

=

Z4¢A An essential diff FAEYAL and’;he ordinary fields is that

/

LA

the former are not necesarily functions of (x,y¢z and-Lt-alone, but they

may depend on \ alse. Such an:extension of the fieldconcerp

was already made by Markow in the case of electromagnetic field. He assumed]

a certain commutation relations between the coordinates and the field
juantities inopdesste so as to obtain the damping effect. We want to
consider, however, the general properties of the field as represented by

0 into the particular form of

o

operators of the above sense, before we
&7 35,
ese operaborscharacterized, for example, Dby the commutation #T

We start from the Simplest case of the glectromagnetic field( by

Paot

that the transition of

INEO 1T 1 1 @
an elementary particle ffoym one charged state to another is a Cwﬂwdl Led

1 : + 2 £ 1 e « - o e o e " Oy e 17
by the emission or absortption of a photon withsthe energy and momentum

satisfying the conservation laws. If we d electromagnetic

pbtentials ¥y Ap,—they are certain functions of x,in the ordinary field

i , it i LN : L
theory, so that they can be represgented by matrieces of bthe form
" -l ¢ & A o
ook = , <
2107 g |
) L ” \ =
{ Yt Ao
~c) V. 2
TR / \A \
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In order that the el&ctriomagnetic field, when yuantized, is ejuivalent

Bl B g : Al fubi el i B foh : R hatr e S Pa s
to an assembply of photons, the matrices( n g1 1 L. should have the form
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where the matrix elements are no more g functions of alone,

correspending 'to the: situation“that Eh tentials A e&re not functions of

5. alone. Ind order that A transform like a fowr vector under orentz

tfansformatlsn, each matrix element should transform to a linear

combination of the corresponding matrix elements in the new coordinate

system in the sam eway as a four vector. Thus Zshould pg/4

take a form

where the coeffiecients are functions of invariants .
alternatively we can start form the D'Alembertian for the ordinary

electromagnetic potential

instead of the expression (9). Inp-space the equati ons ( ) are repreéesent

in the form

o

which is egyuivalent te the operator ejuations

o
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oF the Tield, which i
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X cne

vecter field, for example,

=
-
j\
—
E
—g where are four vector and six vector operators respectively.
—= the
3 In this way, we obtain the commutation relatiocgsbetween momentum and
—Ei . s S | : _
3 energy pperators and the field variables as a naturel extension of the
classical field eguations. While in the case of the ordinary field the
‘ in dhe case
field eguatitns are the only restriction, we have to consider further the
=
3 commutation relations between the space-time operators and the field
= variables.
BE \ !
=
=
—=
=
—

accompanied by particles

" / . a1
the fé¥¥ simultaneous operator equat

8 ¢ 8 8 = % 8 g8 & § = 2 & 8 3 ¢8
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(6)
can assume the field e« field to be of the form

of finite rest

the field equations
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