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1. !nll:2!ll!£ ti on 

It was suggeste~-1/' that for a relativistic generalization of SU(6) s~etry one. 

can use a group (; which is the semi-direct product of the Poincare group (Jrvl and a non­

-compact internal symmetry group S containing some subgroup SL(2,C). In sueh a theory 

.elementary particles are classified on the basis of infinite-dimensional unitary repre­

~ntations of the internal symmetry group s. 

In a series of paper;7-lo;' the structure of S-matrix in such a symmetry was studied, It 

was shown that in such a relativistic scheme there exists no contradiction between symmetry 

and unitary of S-matrix~• 10~ The possibility of formulating symmetry with infinite 

multiplets within the framework of quantum field theory was d-iscussed in refll./lD,ll/ 

According to the method suggested in these papers elementary particles belonging to each 

infinite multiplet are described by means of an infinite number of spinor ( or tensor)~uan­

tized fields which are transformed as finite-dimensional non~unitary representations of 

homogeneous Lorentz group. In such a scheme there exist the usual commutation relations 

with the normal connection between spin and statistic • 

. In the present paper we study the analyticity properties of the scattering amplitu­

des and the vertex functions in the theory of.symmethlth non-compact group. The similar 

problem was· also treated in a recent paperby Fronsdal • For simplicity we shall consider 

the case S = SL(2,C), Our conclusions hold also for the general case. 

2,Conatruction of PRYSical basis for irreducible representations 

of internal· symmetry group SL(2,C) 

Before to study the vertex functions and the scattering amplitudes we must construct 

in an explicit form the basis of unitary representations of the group SL(2,C) according 

to which elementary particles are classified. The grofp SL(2,C) contains the group SU(2) 

as a maximal compact subgroup. In our previous paper/1~ each irreducible representation 

of the ·SL(2,C) group is realized in the form of an infinite set of SU(2) spinors - gene­

ralized spinors_. This basis will be called canonical basis. However, particles with given 

spins in each multiplet are described by irreducible representations of the little group 

SU(2~ rather than by irreducible representations of the SU(2) subgroup. Therefore, to 

describe the particle states ~e must. construct each irreducible representation of the 

SL(2,C) group 1h the from of an infinite set of SU(2~ spinors, We sb4ll show that under 

the Lorentz transformation these spinors transform according to spin non-unitary repre­

sentations of the homogeneous Lorentz_ group, We remind that each unitary representation of 
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SL(2,C) group ( from the principal series) is characterized ~y a real number Jf and an 

integer or half!.integer Y . Moreover a representation with given ~ contains sta'tes 

'ld.th j = \»J+1t- ( n=O,l,2, ••• ). As illustration we first consider the simple case 

with J1--~. This irreducible representation is realized in the Hilbert space of homo­

geneous functions j-&q)~~-1 on two complex variables with degree of homogeneitY(!!'-~ 1-!J 
The. transformation law for these functions is of the form: 

--J::CS~)~ 3(>!/) .Jfi; I (aJ)=f2 
:! :75:= ~J.j}a; ~ 

From the commutation relations between the generators of group S and Lorentz group 

it follows that the var-iables ~ transfor-m according to the spinor representation of 

homogeneous Lorentz group 

~ ~~A./a {c)) 
where A {A) is ;he unimodular 2x2 matrix corresponding to the 

The variables ~ (complex conjugate of~~ ) are ~ransformed 
7ta 

conjugate representation and will be denoted by ;e; ; 

-;Z*a u\ z"'~ia (cAJ 

~ 
+ ~~r~tz:*~ 

Let us introduce new variables 

(1) 

Lorentz transformation tA. 
according to the 

(2) 

(J) 

{. ) fo 
'-~)a= ~a J (s;1- -i(ro;; ?ta ) (4) 

where ('~Jc~ are the elements of Pauli matrices 
2 .Z' =-:f?=tJ• Under Lorentz transformation (1) and 

~ • It is easy to show that 

(2) the new variables ~ transform 

as the components of a four-dimensional vector. 

The homogeneous functions }~/~with degree of homogeneity (-!J:-(J f-pare also 

h-omogeneous functions on ~ with the same degree of homogeneity. Hence a given 

unitary representation of-the SL(2,C)_group can be also real"ized in the Hilbert space of 

homogeneous functions :)=~~ on the cone with degree of homogeneity ~~-j{. In our 

previous paper/12/ the canonical basis corresponding to the reduction~L(2,c)::=:> SU(2) 
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has been constructed. The basis vector corresponding to the state· with different 

spins are of the form .Y : q 

rzmv 
~j_ 

~J 

cp rV ~,c*~~ -L 

<Pf rv (~z"yf-~{4rb__ JSf~rcj 
,~,·4~ .. · -4- . . . .if}. J. 1->t_. . 

1

,s 
I (7 rv ~Z :r C! -.1/ (/l)z{-y~~~ 

(') 

(%cz*)~ 
a!'!e" ·t:;· (; S=tl ~ s![p~~lr(f}'J,I 

"s1 .. ·5bs -z .. L r~r:. x*P" \j a't <i's t::iST( "'} · In terms of variables ~ we have respectively: 

cp 

t 

,_r .!.f_/ 
.:I!. 

rJ.?; 

.f-~ 
N<{ ~ 

~ . . . . . f{-ij~· .d)i. ?i-_:s~~//J! {?.z.&-
~4 ... k N ~ L ~/ slfo/:.(}!!p:.s;J / · 

(6) 

;; S=~J.;· .. /Ju-!Js .. 
. ::c. .::l'. ... .:c. 

• ~ft.e · • · ,S.is-thS 'ft's-tt "ht~ ~,. 
These formulae admit a simple physical interpretation: ~ is a scalar of the SU(2) 

"17 
group ( but not of Lorentz group~ ~ is the three-dimensional vector, and basis 

vectorsAJ are three-dimensional symmetrical traceless tensors constructed from the t;t;A:e ... 
products of .z;. and ~ • 

Now in terms of ~ it is easy to constr-uct the basis corresponding to the re-

duction SL(2,c) ~ SU(2 ) , this basis will be referred to as physical basis. As 

is well known in non-relat~atic theory a spin 1 particle is described bT a vect~r ~ 
but in relativistic theory this particle is described by a four-vector ~ satisfying 
the condition 

/juJ;u =tJ) 

!)Since this basis is not relativistic invariant there is no sense to consider its 

transformation properties under the Lorentz transformation and therefore ;e need not 

introduce dotted indices. 

5 

(7) 



where bt is four-momentum of the pirtiole • Therefore, instead of non-relativistic 

division of four-dimensional vector ~ into space part ~ and time part ~ we put 

~ = ~+ ~~~- ~fo:t; ="'- !{f 11() 
(B) 

where 

&~:}t ~p.z; (9) 

sat.isfies condition (7) and de~cribes the sp~ 1 particle, and 

W' == -i~ = :4 !_ ~)~ Z*j (10) 

. /lt. l- 1/Z lj 

is a scalar under the Lorentz group and describes the spin 0 particle. The physical basis 

, corresponding to the reduction SL(2, o) :::J SU(2Jv can be constructed b;r analogy- with 

formula (6), where instead of ~ we must use /J(I and instead of .Z:-ltt • For example, 
• /t tf/U 

the particles with momentw! ~- and spin~~ 0,1,2 will be described respectively-

by- the following tensors: ,.h t'f' J 

where 

1 rvW~-.a. 

rh . lvl!f-:Z zt yurvtW . '?/_!% 
<P, rv w/-3 I u / ;t tt · fJ .) 
~~ . \~~- "3~ij" 7~/) 

~;) = ~~ + /Jt!!. 
J"' . J" JIZ,z 

For particle states with arbitrary- ~pin j' we have: 

. . ~ rJ wf-(-J y: 
J1/fl· ·:!j· J?lv% . •;Jlj' ) . 

Yv~-~ = L . o<W;";)~~lr t.J',fo -t.~fl ~,;. £.. 
. .5=4~ .. ·}1;;-1) ~~ 77 

s r . ·"" ·I . c<(/;~ = t-L)~ tf-1-5.1··/· 
5(! ep:.!)J! (ls)! 

Now .let us return to the original Hilbert space of homogeneous functions :f~~ 
of two complex variables ~ and ~ • It follows from (11) that the states with 
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spins c:// = 0,1,2, and momentum /" are described b;r the fo~lowing SU(2}z.- spinors: 

¢ rV (it'i,trl)1-' ("eJ)zf_.f 

<P~ ~ (z til"') 'l-"{ L<"~ 1C-il~0b) j 
,h~4 (_ t/ "'l!L3f ... 
'tya, A./ \"(-1HX)"" · ~~z·fcb_ . 

-{(!r-ir}[r-iifr.r~r-ifzl~+Ld~zli . 
'{ :e ~ .rv ciJr~ ... . t. 

and for arbitrary spin we have: 
+~ (£r-~nr rttf it +fti~tl J {lit'.!~ 

. . . . . / ~ 
P;J~ .. -~· if tr ~ s //f) y, • 1 -1 s t · {/ N &riJt)j/l- d L f!) · v: (~-~ (zt !J,)z,y\ 
«tfe·"'f r j S==/' s'[y-.sJ.'j(p')J / 

(12) 

S~ i.l;_,· r-·t~-4 ; i. · - _ I 7 -rlff?stl '*'J 
· · · ?It X • • • iC ~ · • ·Z 

~ 1:l's t(,fl }. 

These spinors of the little group SU(2~ are transformed according to corresponding 

spinor representations of homogeneous Lorentz group and satisfy- the condition: 

( it)f ~~ ... ~ ... p·· =0 
1 'Yat ... 'Y ... ;t· (13) 

They- differ from the SU(2)· spinors b;r the fact that instead of the relativistic non­

invariant summation i:;,Z"'c we use the invariant one;:?; {-jJ;;;i!d; Otherwise speaking, 

the SU(2h) spinors are obta~d from the SU(2) spinors defined b;r formula (6) b;r the 
tt d·)ct substitu ion S_1--=-- {- ~. 'J' 

Consider now the general case of unitary- representation with arbitrary--~ and~ 

In our previous paper/'1~ the canonical basis constructed from SU(2) spinors was ~ound: 

7 
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<Pu -~-' N i,{r'f-11# Gt/ (;.~!Wf;),~o/', ( ffr)" 
~'{r Jri \ ) f;-- s! "-P._o/!(;+J-s). [fJ. · 

I ~ (14) 
~ ~ . ~it . .,.h:_; . s-~ .. . 5a. ~ .. ·~· £ ... £ (/ 
r :s s.fl. '(jf) . 

As in the case J) =0 in order to get the physical basis constructed from SU(~ spinors · 

it is sufficient to start from the spinors (14) making the substitution -:7;!4__,_ 7 t..d_)~ ; ./.- j' ..4-c..<- ~cr lff4' 
and ~ ~ (-it) . lie have: · 

a i'1l a 

~44 ~;) G v rJ i:~tt ,.--{f-1;11__ r::J/ /riJJ'Ff;)l ~:)! (rd.~~(») 
4~ .. ·~{;) A ~ D£; s=ll s.y-Y-!.{;+J-~. _(j'J. 

· · . \' L1)4 ... Lils -z ... :z z~f~.z"fJ 
\jC IIV tf \ l!i)a5 ~ ~; 

These SU(2~ spinors are transformed according to corresponding spinor representations of 

homogeneous Lorentz group and satisfy the condition: 

( tt)'Y rfi·· f ~,, ~ ~0) (16) 

i at·.·"/" ·~j) 
which means that they describe states with definite spins. 

Now let~ be any element from Hilbert space realizing a given unitary represen­

tation of the SL(2,c) group. This generalized spinor can be represented in the form: 

'l rzJ = L;; tf: · · 'j_{) r nJ th4·· · -t~~ ~. v (17) 
~~ t:/ {·:J; y-~ ~ ar .. ·~t) 

The components/ 11:: :. (f) can always be chosen in such .a way that they are symmetri­

cal in indices of each kind and satisfy the condition: 

where 

i) .ft y ~- .. ~-·. Cl;t!J (;) =# 
( / rt;V ~ -i· 6:,; 
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(18) 

* 

'I 
I, 

. I 

'
~ 

, I 

\ 

l 

.. -".-

j 

(~)a=~a 
/ 

) (co; )a = i(~)}a (19: 

Further on we shall express the vertex functions and matrix elements of scattering 

process in terms of these components Y • • ?
a.~ ... 

44· .. 
J. Vertex functions and scattering amplitudes 

Now we study the structure of the vertex functions and scattering amplitudes in the 

theory of symmetry with infinite multiplets. First of all, for simplicity let us consider 

trilinear interaction between some infinite multiplet and a singlet, and in addition for 

the infinite multiplet we put ·)?==0 • In this case the invariant vertex is ofthe form 

l{?,fo)= {(ft';;O) CfM yzsv; ~~)14 /"lift (20) 

where ~(/r~~~is an arbitrary form-factor, ~(,§) is the wave function of the 

singlet. Using formula (17) for 'l @ana --y-; ~•re have: 
. /~ ~ 

r (fol1 = :f(!rJ;;i) ~) ~ 1~f·.·. ·f:~ rNM~ .. ·jt;;{ ·t~~~ 0.· ~J.~ I 
//' al tj4J fr .. ·!!;/rj+J fVt .. ·'f~;~ 

M 4-.. 1f1;;l .. ~~; ( ,\ 
I.\ I fif~ 

~ ... '):!; j cl ... lj+) 

where the matrices 

are kinematic factors and fully determined by the following integral: 

/1 +··~"{;;~ -?o; {fojb \ q;4 ·:$-/;> (Nrh 4· -~ ~J'!b <"l 
~- .. f!;; ry ... 5,; ~ J 1 .. ·!I~ 1 cr .. · 7+) 

In order to find out the properties of these factors let us consider a special . 

case when Y =·0. Then the first factor contained in the vertex wilh three Lorentz scalar 

particles equals: 

t1 U7;f~ J. r 1.l"ti:>z3~r~r'"~Wx =L..f. "'+~ I'· J V J . ..zyo<~-' . 

•• ·9 
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This means that the part of vertex corresponding to the interaction of scalar particles 

is e~ual to 

<!I rl o) = :fCfJ~fi~ll)M 0t1f'(!tjP~J/{fr) (2J) 

Here we note that the kinematical factors ;11 ~;J31are fully determined only in the 

physical region of corresponding processes. Thus, for example, this factor is e~ual to: 

f' {f:t;fo-)= l(t)=L tz -?,r;:t+~ 
:l Vt(t--k~ .z/7/r:t -Vi-~-v) ) (24) 

for the scattering channel -f = _ (/?.-kl /. '/ 
and l . .jf j/8) '-./ 

All !_tz .~v.v= rrs '= 1/!:z tz ..t..w:..s+V.Sr$-foi) 
/"\~~h? I \'/ v·'- Ltl n 

f'S(S-71/j 
:z z 

for annihilation cha. nnel S =- {ft+{)//N. An analogous result has ceen <!lso obt2.ine<i 

in an earlier paper of Fronsdal/1Ji 1 ~y another method. 

(25) 

.. 

Note that on the basis of formula (2J) it is impossible to compute kinematic factorr-@) 

for complex t • Otherwise speaking, there exists no theoretical basis for its analytical 

continuation. 

In an analogous way from the formula (21) we get the following 
. f ./ 

matrix element corresponding to the transition J== - j=fJ in the 

expression for the 

scattering channel: 

(26 r; z z z. ~- 3 r1 1'1lt'=f tz .l't/lt+Ytri-v.J ]· <f \l(;%'f-dl1> =:;{fo;f_z)t~rtlmJ .zft(l-!i) .t>mR:f- Vt~-IM/ 7f 

. o/{!tft{fJJ/!~1}} 
relativistic wave function of meson with spin 1 in the initial state: where 'j~J is the 

'fo {fr) = i (~): -;;: (fo) (27) 

It is clear that here the L-S coupling is automatically obtained. 

Consider nmv the case J= £. . ·All the well-known spin 1/2 baryons must belong to· the 

multiplets of this type. The part of the vertex corresponding to the interaction of spinors 

with spin 1/2 e~uals: 

10 

<i I i(foJ/11~> = 

-f(fo~fo~l) ?([.) r= [V«+ 11M -!1,--~JJiN[-4,1~ JJ4 <"' 

For convenience let us introduce the Dirac spinor ) 3•1Y instead of two-component spi-

no~c; 

and put 

~ =W)~ {~;~) 
~a=f~);p; 

1 =f+~ } 
r (tJ I). 
'f= I tJ 

Then the last multiplier in the right-hand side of (28) can be rewritten in the form: 

A~[-'at)1Jr~J =;t:;" +;:r:.f" r(t'r)r(o/ 

(29) 

(Jo) 

(Jl) 

For the states with other spins we can obtain the expressions for vertex functions 

in an analogous way. 

We see that together with arbitrary form-factors depending on the dynamics of the 

process the vertices contain also kinematical form-factors which are fully determined 

··1 (r,/· "f.l by the symmetry properties. •e shall show below that the dynamical form-factorsjnJ¥l~~have 

usual analyticity properties and are crossing symmetrical. "'s to kinematical factors 

they satisfy the usual Low's substitution law ( passihg from the scattering channel to 

the annihilation channel it is sufficient to substitute s for t), but they cannot be 

analytically continued into complex plane t. 

Finally, consider the elastic scattering of a singlet on a particle from the multiplet 

with ))= 1/2 • For the process 

!JfL--- I+# 
-" % we have the following matrix element 

M(1lf'j /"'1•)= AM< vt;~ I V.Z.,~tt~f,IJ-Vf;tt-f$~lf(&Jf !};~ <" 
. l'ft;;-t ttft-1111' I J 

where A(s,t) is some invariant amplitude which is determined by the dynamics of the. 

11 



process and has usual analyticity properties. Here it is interest!~ to note that the 

physical amplitudes ~e not analytical on t in the Lehman ellipse/15/ 

Formula (J2) shows that if.Jl:"- meson is a singlet then in the scattering process 

of X~ mesons on nucleons the polarization would be equal to zero in contradiction with 

experimental data. Therefore, for the classification of.%"- mesons it is necessary t.o 

use also an infinite multiplet. 

4. Local interaction and analyticity of the scattering amElitudes 

Now we study the connection between the res~ts obtained above and the possibility of 

·constructing 'ocal interaction Lagrangian. For simplicity we consider the trilinear 

interaction between particles from the multiplet with )> =0 and some singlet. 

In the <t;: ~'~'?-representation the interaction Lagrangian invariant under the SL(2,C) 

group is obtained from formul~ (21) if the dynamical form-factor is assumed to be constant. 

Then passing to the«.z':o--representation we get immediately the interaction Lagrangian 

invariant under the given group. The part of Lagrangian corresponding to the interaction 

of three particles with spin zero is: 

£ 14 Cz) =J· qy:-zJ1;t~l(o);trz1/ 
where 

-
where _2_ 

.:?~ 
also obtai'ned 

(JJ) 

r(o)=f~ok 
A' =:f) 

0 G
- -- .~ = ~ ? 

- ' ';?~ + 'P~) 
C = f ~ r l·/'+1-;J'c) (.t'c-,01! . !{rt-tJ)r(Y-~ 
& L ~ \..-1; \nj (ttl+ft·Zkf~2.k-f!c!{i-n)! rfa+~ 

/t==tJ tr=(l; 'k.(J /(. I . (" '.2-
" 7j_ C=-tlrt!Jf 71" 

acts o/v (;9and ~ .z.- on ~(.Jt)· The analogous results can be 

for other cases. ~ 

The interaction Lagrangian (JJ) contains an infinite number of derivatives which­

appear namely because of the requirement of symmetry. The reason of their appearance is 

the following. Th~ elementary particles contained in each infinite SL(2 1 C) multiplet 

are classified according to irreducible representations of the little group ~lJ(e~ 
To describe these particles within the framework of quantum field theory we must 

introduce an infinite number of Bargman-Wigner-spinors 

12 
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1A,Ar!l,. \z:) =j_ f \ r&>A,flt·:A,{f9eift t)l\ty "'@etzf ~rrv~ ijlf'' 
4~"·4 (tifj2 fttft_e ... ft, !3tf!z··:4 s ~ 

Let :><: be some element of internal symmetry group S which does not depend on 

momentum ~ • Since particles with definite spins form canonical basis corresponding to 

the reduction (depending on;:: ) SL(2,C):::> SU(2~ the matrix clement for transforma-

/ ·u/~~A:r X tion of Fourier-?omponents o the field operators / ~under 

''''"" .. 'x_ f!4-···A. ifJXf 'x-1-·'X~P-lZ' ± w~)". ·ct 
o ftt·· ·Itt fT .IJ· .. 4t/c; ... c;Ctft I 11 ... ~ 

(J6) 

( for details seef.~. 7 '? 
Then it follows that under X the field operat.or 7b,Y4z"{:qare transformed according 

lj;~B.. ... 
to non-local transformation concerning derivatives of all oratrs: 

x~Af" ·An {f)x-1 = c X A;" A~;~··~ {:t.Jlffi···c;(:x/J7) 
4· .. fk fu lf· .. fk;Ci"·~ ~ '/.tJ ... l? 

. 'J . 
The interaction Lagrangian can be invariant under 

transformation of this type only in the case when it contains an infinite number of deri­

vatives. Otherwise speaking, the appearance of infinite number of derivatives in the 

Lagrangian in due to the fact that the non-compact symmetry group SL(2,C) is the group 

of non-local transformations of quantum fields describing infinite multiplets of the given 

group. 

Further, studying the structure of :>-matrix many authors .introduced also unphysical 

basis corresponding to the reduction ( independent of;z ) SL(2,C)~ SU(2)' together 

with a physical baSis corresponding to the reduction ( depending onjl ) SL(2,C)'=::> SU(9£ 

Each basic vector of this unphysical basis is a linear combination of an infinite number 

af particle wave functions: 

\tit>~ 4=, f!Jt;jJ/~) !tit/d. Jf' r·· 
(JS) 

lJ 



where r~ and W..i')Tt'_,d are physical and unphysical states. In the 

physical state j and_JU are spiil and spin projection of the particle. Under)(. these 

states are transformed into: 

X //'dl>u~ = L X In'( ·/. ~ r~· c!Jlt' ;;?;tJjt~/ fJJ' ~-
(J9) 

X ltJJt~= j;, /J;)'JJt' ltU>ur: 
The explicit expressions for ~ ~)ban be found by using the method given in refs. 

},1D,12,1o/ and rr;'n.t, t'fct/ troes n.i-1'//e'nd on IV· 
'a/nllr r(:t),A.A.... I 

From the Fourier-components 'Y'Z fa}we first pick out the creation and annihila-

.IJ'-4· .. y I 

(40) 

tion operators: 

~~) -4·· . .eft.. G ·~ r(+)A ... ·Af!f,· ex · (f; = u '7. t?f!J{ 'r . 'l rttl 
(j_fl '/, AI .. . ~· ~ rJI.~ 4· .. ft~· \j / 
J~ CfJ = f!' 4·· .. 1· . ?Jlf-)At ... A~-
y_;x AI' .. A~J. (f;J9 7 ftt .. . ftt't. (f) 

Al/r · i) AtA..t·.. ,,, 7 
where U ft (11tiu and tJ' n (/lfi!Vare respectively positive frequency and negative 

YfJf ... {tfJ) fi.J:L .. • jrJ/ / 
frequency wave functions of parti-cles with spin j, spin projection f , momentum JZ' , 
and then we form the linear combinations of the type (Ja): 

(41) 

(42) 

~Jt (f) ];/ fj;1Jj/ o;;//ft) 
r'-f "' + ~/ (f) = ].;, ~jjt/ -t?/ (f) 

Under X these neVI operators are transformed independently of jZ-" 

X~{f) j;,:J;;;Y ~/(fi 

(4J) 

(44) 

(45) 

X ./\/t = \ IT1f /Y"+ 
-tjY'J jy rAJjt;!Jt/ ~jt/ (f) 

(46 ) . 

Now VIe go from· these operators to "x" ~ representation: 

t~f&J cfx,_ j U)jt\I'Je 1f j;!fJerJ Slf'ttnJ8{fJ4 (47) 
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/70 
Operato!'s 7J'{ittFz:) form canonical basis. corresponding to the reduction SL(2,C) =:::> SU(2) 

From them t~ polylinear invariant combinations can be formed immediately, the 

Clebsh-Gordan coefficients contained in these combinations being the usual numericll 

coefficients ( independent both of JZ' and .:z; ). This means that the symmetry is compatibl1 

with the locality with respect to unphysical fields fl!:e (:!:). 
It is easy to show that these unphysical fieldsj{~ related to the physical fields • 

7/IAf~"· (z) describing particles vtith definite spins by means of the following 7 ~ ?,... ' . 
integre.f'\ non~al) transformation: ~ ~fj·."Jit./ A_rA.t"A%,·/ 

ct. (.t) = L r ~ :~; . ~ "~j?~ ~ f (/ {ff)1 <48: 

J/ C!Jit/ j "//!/? 5 /YA.e""A~r ~ft.r .. ·~r 

r F i f!;J)l~·· ._e~, · .LJ!~ F~ i J;zl!frfJz4··13t;·/ rt,Mfe1f1lp-1J .. ·~&i;. 
l(JJ'ij!' J A .. A (ft)1 I :J/'!j/ f . Arht}v'fJ[I A'f .. :ll.IJIF~ ~ 

y ,./ '7' 17 ;~49 

~By substituting these expressions into be local interaction Lagrangian containing 

?V. pi) explicitly and satisfying the requirem_ents of symmetry we obtain a no.n-local 
~ . 

interaction Lagrangian. analogously,. if we start.from the intitial and final unphysical 

states ~~of~~ ~defined by formula (J8) then the symmetry does not contradict the 

analyticity of~rresponding unphysical amplitudes, The form-faotor :)= (/r~~;.f:> 
in formula (28) is an example of amplitude of this type. However, when we return to the 

real states ~~~~-because of the presence. of the ~inematical factors ~~of~/~,) 
in formula (JB) th{~; appear the kinematical singularities in the physical scattering 

amplitudes, 

Therefore, the higher symmetry. with infinite multiplets is incompatible \'lith 

the usual local properties of quantum fields and also with the usual analyticity pro­

perties of the scattering amplitudes, The symmetry group represents .a group of non-local 

transformations and the invariance under this group requires a peculiar non-locality 

of interaction. 
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