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January 2J' 1950

Recently thc present author diseussed certaln types of quantlzed

non-local ficlds, '*trieh were supposed to eorrespond to assenblies of

elementary partlcles wlth finite radii. (1) fn order to deaL with

the system eonsistlng of two non-locaI fields, or a local field and

a non-local fie1d, which tnteract with each otherl orte must first
flnd the substltute for the Schr0dinger equatlon for the total
system. However, it ls natura.lly antlcipated that the S-matrix in

loca1 field theory, uhlch was obtained as the result of integratlon

of the Schrddinger equation by successive approximations r tney well

flnd a counterpart in non-loeal field theoryr whereas thre physleal

lnterpretation of the Schrddinger wave funetional itsel-f, 1f lt
exlsts ln non-l-oca.I field theoryr Iray be quite dlfferent from that

1n local field theory.

In factr the S-matrlx in non-loeal fle1d theory can be obtained

by a stralghtforward extenslon of the usual forrnalisn. An arbltrary
non-Iocal operator A can bc represented by a nratrix

(nt rxl lA I rlt l rxt | ), wlth rows and columns characterized by nl , xl

and nr l, xf t respcctlvely, wfiere each of nl, nt I stands for the

dlstribution in numbers cf partlcles in all possiblc quantun states
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and each of xl, xt I stands for a set of elgenvalues of four

space-tlme opelators xFr, Furtherr w€ define E fo" an arbltrary

operator A by

in non-loca■  fie■d theory as well aS in ■ocal field theory, where L:

■s an invar■ ant operator character■ zing tho interaction and can be

expressed・ as a sum of products oF non‐ ■oc a■  and ■ocal fie■ d quanti"

ties.  In particular caso of the interaction between ■ocal fields,

matrix elements of Ll reduce to tho form
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accordlng as xl-xlt ls a future-like vectorr a space-1lke vector and

a past-llke veetor respectlvely. We can show very generally that

the matrix S as defined by (2) fuLfill-s all requlrements for the

S-matrix. Flrstly, 1t is obviously relatlvistically invariant. 」Ｌ」ヒ一卜ＦＬ一〓ヒ
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whore (nll L「 (Xl)l nll)iS the matrix element for the Lagrangian den‐

slty for the lnteraction in the usual theory. D+ ls an lnvarlant

disnlaeement operator r,uith the matrix elements
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Secondly, one can prove that it is unitary. ThirdJ-y; the matrlx
eleurent (nr iSl nrt) is different from zeto, only lf the flnal and"

lnittal sta.tesr whlch are characterlzed by nt and nt t respectlvely,
have the same total energy and momerrtu*. (2)

As for the finlteness of the matrix S, lt is not easy to draw a

general concluslon, Howeverr wc can show that, for exanplel the

self-energy of a spinor partlcle interactlng with the non-Iocal

scalar field is finite due to the appeara.nee of the form factorr os

far as the third term of S ln (2) ls concerned. Further investiga-
tlons are needed in order to settle the questlon of eonvergence 1n

non-local field thcory.

Detailed accounts r+111 be glven in the later issue of this
j ournal r
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/o\\"We nean by the total- energy
and moroenta respectlvely of
existlng particlesr

and momentum the sums of energies
the translational motlon of the


