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Algebra of Currents on the Light Cone 

On the basis of the observation that the fixed-mass sum rules 
are Fourier transforms of the commutators of currents on a light-like 
hyperplane a new treatment of the algebra of currents is proposed, 
It consists in the use of the currents integrated over a light-like hy· 
perplane (" light-like" charges) and thus includes the commutators of 
currents on the whole light cone. An algebra of the li.Q.ht-like charges 
is a sufficient assumption for the derivation of fixed-mass sum 
rules and may be represented in the one-particle space with any mo­
menta. Hence this extension of the usual equal time current algebra 
allows us to abandon the methods like p 

1 
.. .. without losing any of 

its advantages. 
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I. Introduction 

The assumptions about the equal time commutation relations of currents have shown 

themselves to be fruitful for the derivation of sum rules. However, in order to derive 

useful sum rules - e.g. fixed-mess sum rules - one has to perform in any method at least 

one step requiring some additional assumption. In the method (l ] fJ ~ oO one inter­

change~ the order of an integration and the limit. In the dispersion approach [2l certain 

unsubtracted dispersion relations are used. So some necessary assumption is to be added 

to the equal time algebra of currents in order to fertilize it. In this paper an attempt 

is also made to formulate this additional assumption in terms of current commutators. It 

is shown that any fixed mass sum rule requires some knowledge about the commutatore of 

the currents on the whole light cone. 

But after this observation it seems misleading to start the derivation of these sum 

rules from the equal time current commutators.It would be more reasonable to reformulate 

algebra of currents in a way including the necessary assumption about the commutators of 

currents on the whole light cone. In this paper charges defined on a hyperplane touching 

the light cone (light-like hyperplane) are used for this aim. Such "light-like" charges 

have been introduced in a previous paper [3 l by one of the present authors. Fixed-mass sum 

rules follow from their algebra without any additional assumption. 

Algebraic properties of the light-like chargee are evidently undetermined by the 

equal time algebra. This point is illustrated in Section III within a model based on the 

Jos t-Lehman-Dyson representati on of t he current commutator. 
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Two ~urther advantages o~ using the light-like charges are emphasized in Sec. IV. 

The assumption that they have no leakage from the space of one-particle states implies 

neither conservation o~ the generating current nor its non-locality. Moreover, matrix 

elements ofthe light-like charges between any one-particle states contain automatically 

~orm-~actors at ~ixed momentum trans~er . This suggests the use o~ light-like charges as 

the basic tool for a treatement o~ dynamical symmetries o~ the whole one-particle space 

in terms of the local electromagnetic and weak currents. One can f or instancepostulate the 

light-like cha rges to satisfy the usual chiral algebra of currents and consider the satura-

tion of this algebra by certain one- partic le states at any momen t a . The facility of such a 

calculation is demonstrated in Section v, where the solution of this problem for general 

masses, spins and parities is given in terms o~ representation of the algebra 

SU (3) ~ SU(J). 
It is pointed out that even i~ the whole light-like charges do not satis~ the usual 

SU(3) (S) -SV (.3 ) algebr~ a simple symmetry scheme may be realized by their 

one- particle restrictions. 

II . Fixed Mass Sum Rules 

Let ua consider t he absor ptive part o~ the amplitude (~or spinless particles) asso-

ciated with a commut ator o~ two vector or axial currents j-~ (z) (symmetrized 

with respect to the s pace-time indices c<._ , .3 

{_ c./ 
.X.; lr r / 

1 

2 I ~ ''/. j [··, { "J(_ ri'j- '.( )jj · ; \ 
:L J(_ (:. \rl }0(_ l-~-)~ ,1 fl b: P fs (1) 

8 p, _._ ~; [c P_i) 
~ 

6.~, (L3;i); 2} i r ,., 

4 
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E' - 1 
2 

As is easily seen ~rom 

i f " 1 ) (.._r(p.p.::j_ 
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l
~ :oa i : 

1 I · · 
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J( "'- · ' } 

- .,0 

k. ~ 
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6. i 
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tJ -~ 
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co 
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k-,n "' i\ . llt = 0 
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, n-'~ ~ 

Relation (2) allows us 

o~ the ~ixed-mass sum rule: . .,., 
; (P/n) j dt) ~7. 

- ->'> 
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where 
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(1) 

where 

As is easily seen from the convolution theorem[4 /, sum rules for the amplitudes 

t~~(p,p','}_) are Four ier-components of projections of 

the current commutat or on various hyperplanes m.d ~ 0 

- .,0 

' Usually a space-l ike hyperplane ( ill. ~ > 0 ) i s used. Then for the evaluation of the 

sum rule it is necessary to know the equal time commutators only. However, this pr ocess 

can never yield any fixed - mass sum rule, because the mass variables 

j ;>_ dJ..2. ·1- 2 (ml::.) ;(_ -t k. 2 

6i 6t + (6rru) ,{ 

cannot be constant for any choice of the vector k . To achieve this the limit 

Fz _ _,. 
lent to the limit 

is usually performed, which was already ehown[3 ,5J to be equiva­

,nJ.---. 0 . The fixed-mass sum rule is then obtained by choosing 

Relation (2) allows us to write explicitly what is actually needed for the der1v~t 1 on 

of the fixed-mass sum rule: 

()) 

where 
0 
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and the space-like vectors k 1 1J. satisfy the constraints k_ .11/ z .6. .?V = 0 

Hence any fixed-mass sum rule is a Fourier-component of the current commutator on a 

light-like hyperplane. This fact opens a possibility of formulating all assumptions ne-

cessary for the derivation of the fixed-mass sum rules in terms of current commutators: 

one has to add to the us ual equal time assumptions some assumption about the commutator 

on the whole light cone . 

The equal time current algebra is often formulated in terms of charges , 

Q c(t) · jJ~~ }o;_ (Z 1 ·t) ) ·f_ - 0 J (4a) 

or generally, 

·I""" ' . ~. ,. / "J .". ){_J i. c_, ') ~ ~o c ( k_. 1 t_) = cl .(. ?_ O .X.. 1 t , J 
(4b) 

By defining such char ges in any frame of reference the integration is always performed 

over the s pace- like hyperplane .1U~ ·= 0 1 

1 
r?t,. '- ) () (4) corresponds 

to the special case ,?;_· := (1 , 0 , 0 , 0 ) ) . Consequently, the only non-trivial commute-

tor of l ocal current s which the algebra of such charges contains is at the origin of 

the light cone . rn order to include current algebra on the whole light cone,it is conve-

nient to i ntegrate currents over the light-like hyperplane. So we introduce the "light-

. " -llke charges : 

Q < ( 1u) = /J.. ~;;, /l7J .x. Jo<L ( t) J(·nt) 2 
.r?v = 0 

(5a) 

and 

• ; · .,. L·· .e)(. o(, I_,_· (' 
:] " (h. , .. wJ · )._ .<::, t ,/J'v Oo<. (x) ,-1 (?v i..) .2. k J1V ~ ill! o: 0 . 

(5b ) 

6 
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r a-~ ( k, I tr~ ) 1 QJ'(/.:2. 

is postulated, the fixed-mass 

From the definition (5b) 

< f J[ Q ;_ ( k_1 I ;r'oi) 

o(, .1/ + u. 
:(1L .tn.. d.x..~ 

I 
.. ~- (K. +ll)'f 

X d!R.-

wher~ k-'" ~ ( k., - k2 ) 

let us denote 

J 1 ~ l.{l<r l 
,"l.. 'JR.. 

It is easy to see that the pr1 

transfer to 

D~ ~ - Kc!.. + 

This relation together with tl 

l ea:ds to 

6 2"' I< 2. 

Owing to this the relation (); 
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is postulated, the ~ixed-mass sum rules are obtained without any additional assumption: 

From the de~nition (5b) one obtaina 

X 

(7) 

whe~ k_ .. ~(k. .,-k ;!) K :: k., + k...l • Following the re~erences [3 • 7} 
denote 

J-.1.." t. (K+-tJ)t r ' 'JR. d( ffl/'j) 

let ua 

(8) 

It is easy to see that the presence o~ this distribution restricts the ~our-momentum 

trans~er to 

rm/·- tm, ' 
2+ 2(K.P) 

Z(Ptn~) 

Thia relation together with the constraints 

l eads to 

61n/ - 0 I -kK. 

OWing to this the relation ()) can be used to rewrite (7) as 

7 

(9) 

0 

(10) 



< r 1 [cr· Ck-1 I / T'J J Q4'(42, ,/I".JJ ]/f') 

~ 
Jf ( ! j '-i . 2 Pm) c~ va (v I t< I -k k I k. 

2
) ( 2'1: f' !;,,/ K T 11) • 

(11) 

The same factor ( 2 7l) \r:.u ( k + ,6) occurs after sandwiching the right-

-hand side of the algebra (6). On introducing the form-factors 

<PI};coJJr'> e_ r ;_ c 15, 2 J + t:J.,J_ G \6 ~) 
we get finally the most general form of the Fubini sum rule 

j_ )( ~j 1 
7: j_ lJ L2 (v, k. ~, -kK , k-

2
) 

''b 
;;J.i.f f~<.(K2) 

aa a direct consequence of the algebra (6) postulated for the light-like charges. 

(12) 

(13) 

We should like to emphasize that the algebra (6) is not only sufficient but also 

a very economical assumption for the derivation of the sum rule (13). For it to be valid 

this algebra must hold up to some term with ze~o matrix elements between one-particle 

states. 

III. Model of the Current Commutator 

In this section a simple model is given, illustrating the discontinuity between 

commutators on the space-like and light-like hyperplanes. Let us consider a sort of the 

Jost-Lehman-Dyson representation for the commutator of two local currents (symmetrized 

with respect to the indices c:>L • / ~ 

8 

[]~ (}+J) ;:('! 
""" -;_, jd ~ ~· ,6 (x. , A) { {fo 

0 

Here ~ (X,A) 

!::. (X I.!:>) 
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c_f.''J-
01.;; ' 

I.(~J 
ot- I 

+ 

io 

.I 

2'K 

71 
o(. 

formation properties. 
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First of all let us pro, 

_rn.JK. -= 0 I 
2 

t% ) 0 1 ,'7V
0 

product is well-defined prov: 

Using 

J(.wG) 

chwx.) 

we can write 



(11) 

;er sandwiching the right-

:ore 
+ (terms with higher derivati vee o~ 11 ( i. , /.J) ) • 

Here is the usual commutator distribution 

( 1 2) 

(15) 

(13) and are non-local operators with the indicated trans-

~ormation properties. 

;he light-like char gee. 
The model representation (14) is not the most general one, which can be written 

>t only sufficient but also 
starting from generalities like Lorentz invariance, micro-causality and spectral condi-

rule (13). For it to be valid 
tiona, but it does not contradict them. We shall show that this model is consistent with 

!mente between one-particle 
the equal time current algebra, though not with the Fubini sum rule (1)). 

First o~ all let us project out the relation (14) on s space-like hyperplane 
2. 

.mi.. ·=0 1 m > 0, /lV0 >0 by multiplying (14) by d( tr.·tc) • Such a 

product is well-de~ined provided that '1:,/,, 1 ~· ~· are not too singular at X. "' 0 
;at or 

Using 

the discontinuity between J( .w <..) L3 (x. , i.J) 0 , 
(1 6a) 

J(1711-"-) ~ 6 (~, /.J) ~ - ~lex) 
~et us consider a sort of the 

local currents (symmetrized (16b) 

we can write 
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[ t_ '- ('f + f) , ;} : (J -1)) d( rrv.() 
(fot., s (17) ""' .. 
~2 J"cx.) jdh { f'l-"'- v; "(o, f · /o) + ;7'/ J z~~fo, , , h)- c;;.f> ~;;;;iJ{&~/f ; I:JJ f-

" 
+ (schwinger terms) • 

On comparing (17) with the equal time assumptions written on the apace-like hyperplane 

; NL ~ (l as 

[;}~(:f-r tJ , J:(J- :)]5 d(rv:.:) = 

i ;"i~ (' 'r J ;.t. y<:. . ~~..."' j ~ -;:;? c) (-<:) [fJV,; OA ('t) ' nv!l 0 "'- ('t) - CJ.x./3 /)1/ (/._AU ('f) r-

(18) 

+(Schwi nger terms ) 

we see that the model (14) reproduces (18) ir 

""' 
jc1JJ l:;_j(o, t' A. ) "" 

r -<-j ~ "i-£ry_l:?.( 
, dh ~ (o,:t, h)~ r {:... t }· (19) 

0 OJ 

However, due to (16a), the equal time commutators impose no constraints on the term 

CT "i 
d.. i~ 

On the other hand, this term contributes to the commutators on the light-like hyper-

plane and
1 
consequent~ to the rixed-mass sum rules. By using (19) and the indentitiea 

i (m .:) J (~ 6) ~ ~ ;•d~A.-{(A..)d(.(.- ,L.-», \ l ·) rn_' ~ 0 ,., j ( 20) 

- .!_ jd 2 c( ,{_1 ,_,.,;-"-,]p_ cf(-<-- A. n) 
It 

cf! '" .: ) 1"11:
4 

,)_, l .\ ( X . A) = 

- •>-> 

the f ol lowing fixed -mass sum r ule i s obtained fr om Eq . ( j ) 
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Within the same modal it can l 

r .. ~:r"ic J Lm f/1- ci('J Jt. ,'/,..6) .1:2 ~ 0 

aum rule does hold, the light· 

According to (5b) one haa 

U/cll1 , !7VJ, aic. 
= jd~d'J..i.Ktd(/nj 

where again K = k.1 ... kd I 

kfll; = 0 (19) and thie 

[Q<(k 1 ,m), Qi(k2 ,.· 

J 
' K. -1 / :tJ(;rvt )' 

'- ' k. i2. = ;_ f t a U'-1,. k2. 

We thus see that, at lea• 

requirement or validity or th• 

QL . 

the light-like charges (, 
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(17) 

h)- f:c ;. ~z;;?{e-~:; J IJJ f-

on the space-like hyperplane 

(18) 

(19) 

o constraints on the term 

tators on the light-like hyper-

ng (19) and the i ndentitiea 

l n'l~ 0 ' j ( 20) 

J(~-A..n) 

.l 
I 

I 

Within the same model it can also bs shown that providing the term 

does not contribute, i.e. providing the Fubini 

sum rule does hold, the light-like charges satisfY the usual algebra (6). 

where again K = k1 .,. kz 1 k. = f (k 1 - k~ ) • By using the relations (14), 

(19) and kfll; = 0 this commutator can be written as 

[Q4(k 1, m) 1 O/(k2. , .lTV)} -
+~ ~ . • 

_ ~ J~'-K:tJ(rrv:t)df jd,t£(l)d: jcLvn/'2~<-~(A.tn ,f, ~>) (23) 

-..., 0 

We thus see that, at least in the model defined by the representation (14), the 

requirement of validity of the Fubini sum r ules i s equivalent to the assumption that 

the light-like charges Q L ( k 1 /77.1) sat iety t he algebra (6) . 

I V. Matrix Elements of the Light-Like Charges 

For completeness a brief review of the properties of the matrix elements of l ight -

- like char gee is given in this section . Such proper ties have been studied in a pr evious 

paper Cr J • 
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Any matrix element of operators Q i (!< I ,/11/ ) can be written as 

<t; a~-c k I (TVJI f' > ~ (2~) 3 <?Jfl!J~;;~ (oJ; r> J;, (r-;>'~ 1<) (24) 

where 0,(p -p ' -r K) 
tum transfer !J. ~ f -f 1 

(defined by the formula (8) ) restricts the momen­

by the relation (9). Because of the condition l( ov - 0 

the momentum transfer squared is fixed in (24) as .6 2- K.2. for any choice of the 

vectors f' 1 f ' . Consequently, Q i ( K, 1711 ) annihilates the vacuum provided 

t ha t massless particles are absent. This means that the Coleman theorem l8 Jcannot be 

applied to the light-like chargee and they · mey have no leakage in spite of the local ity 

end non-conservation of the generating currents. Let ua point out that these properties 

are achieved for the usual chargee (4) only in the sub-apace with f'~ ~ ~ 

In the following the simplest case K ~ 0 is considered. The charges Q <.. ( mt) 

can be shown t o commute wit h t he pr o jection of t he spin onto the direct i on 

t J! (1 '"" } mv ---. L .. fhV ?v~.. - f/'1'1.1 rrv 12.= ;f 
E • wv (25) 

Because of t his, instead of characterizing the one-particle states by their helicities, 

the projection of spin onto the dire ction ( 25) wUl be used and deno ted by 2. . The 

matrix elements of operators Q <.. ( /111) between one-particle states can then be 

written as 

( CL
1 
fa. 1 )_ / ~(r>v) J t-1 j'.t- l ') ~· ).' ~ ptnJ-

Z~, (;.,) rta. ~L- £ (!{ -r-6- ) 
(26) 

< Q_ I fa I 2/ ft( tnJ) /lr I h 1 2' > dn· o l. f:JIIV J 
{a-Ir ( J..) 'fiT ""(po.- fJ;, ) . 

Ea. E t . 

12 
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!J. l 
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~I ) 

'll"' ,/_ is the Rar ita-Sch• 
,....(.{...,- ·cu.,,." 

.) 
Then the forc.-j 

to t his par ametrizat i on of the m• 

' - \ 

~~-,:.0)- y(-"r"-~' }(·' 1 {) 

0 ( 

'·· . ...,l-
; !·' 1 I )\ 

, \A.) ~ ·;y"-'r- ... ; f-(.'." ;;_ · 
'ic.li.- L ~ ) · 

Here .) ~ •?>W>!• ( -~.-,_ i .C-) 

of t he part icles a and b 
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tors at zer o momentum-t r ansfer squar ed. 

Let us int roduce t he n + 1 

fo rm-factors and 

with the vertices 

r,!J-1 ~ 
(f;;_ )() . . 

X 

where t = ('!' . or and 

are a sort of invariant f orm- fee -

he.- J ) 
(""'- - c f, 

t- 1 
n 

. """ 

independent 

associated 

\h) X 
(~?) 

~(~ l i s the Rar ita- Schwinger amplitude describing the particle with the sp i n 
._-4,· ·..:;a,...~,. 

Then the form-factors 

to this parametrizat i on of the matrix elements of 

-· ''->-11 

~";. (1)- f(-"T l) J( ., ;·, {_) 
~-- .{.. 
,-."'· 
(_·_ 

'" 

V' I I 
(c'.llr-A ') •'\• { 

._ fJ( t-- \ I) 

Here 5. .t-) ) 

of t he par ticles a and b 
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)( ~ ~ h'l A.) 

/ 
/ 

J/- f 
fT ' /i ~hri 

~ 1 

r(~r ~} - ,{_2 

i (2 i..~ 4 ) 

Cf l 

Jf :for -"'> 1 > -<, 

:for ,.t,~~ h 

According to (28) the :form-factors Jat ( 1) 1 CJ;.: ( 1) satisfY the 

relation 

t: (-1) - l!alr r: ( 1) ' 
q, L ( - 1) = - ~~fr q. L ( 1) 

a t- <>-(,. 

v. Saturation o:f an Algebra o:f the Light-Like Charges 

The light-like charges Q\nv) can :form an algebra. In this section 

(29) 

()0) 

attention i s paid to the representation o:f such an algebra in the space of one-particle 

states with any momenta. 

For this purpose i t is convenient to introduce the restrictions of operators 

Q.:(11V ) t o the sub-space of one-particle stat es : 

C/(rrv)- f ~~ l dfa. d.ftr (a, fa , ljQ i(tn~)jl- , f Jr , 2)~: (p:)A: (Flr) ( )1) 

where ;( is t he projec t i on of spin onto the dir ect ion (2 5) and t he sumL
1 

is exten-

ded over part i cles with ha.- 1 h Jr 11- / A ) ~: (f;_ ) is the annihila-

t i on operator o:f t he part i cle a. Due to the relations (26) and ()0) we can write the 
~ . ~ . 

corresponding operators lf '- ( /iV) and A <-( I1V) as 

14 

v- (.( 11>;} 

A , 

A'(rv) 

L s Cf"u.) 
l>o'/' 

L sr [9 <-( ;_ 
,{_ >ti 

rtJ,). 9 (?-.J are matrices w 

by the formulae (28 ) - where a , 

is a diagonal matrix with pariti 

W .(_ (m,) is a matrix with t he 

\x/ t\ /h;) ~ / df'C!- dpe,. ( 

They satisfY the algebra 

[ 
eLl- ui J , 

w,{_ ( tnJ) I \J r ( hlJ ~ = o 

The saturation problem can 

and q i()..) . Let for instance 

SU(J) ® SU(3) . < 

the Fubini sum rule ~ j d 'Vc. 

us assume that this algebra is s 

algebr a S'U ( J) ® S, U (3) 
Y i ( l) and 9 i ( )_) are 

s et S with the spins ), ~ ,{_ 

Putting the operators (32) into 
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( 1) aatiaf'y the 

(30) 

! Light-Like Charges 

lgebra. In this section 

ra in the space of one-particle 

restrictions of operators 

(31) 

-I 

(2 5) and the sumL is exten-

ia the annihila-

26) and (30) we can write the 

8 

L sr {f "- c 1) \J ~c c trV) -r rr? ~ c l) 11 w_ 2 ( 1111 J j 
)._ >O (32) 

are matrices with the elements CJQ~, ( ~) giv en 

by the formulae (28) - where a, b denote particles with the spins ~ ;(_ 

is a diagonal matrix with parities on the diagonal and tilde denotes the transposition. 

W 2.. ( 17'.;) is a matrix with the elements being operators 

(33) 

They satisf'y the algebra 

()4) 

] '(1) The saturation problem can now be easily solved in terms of the matrices A 

and Cjl.( A) . Let for instance the light-like charges (5s) satisfy the usual algebra 

SU ( j) QQ S U ( 3) . . (A~c.ording to Section I~ •. this implies the validity of 

theFubinisumrule ~ jdva.~!( ).? ,O,o, o) -ij_'-Jh-Fk.(o) .) Further let 

us assume that this algebra is saturated by a given set S of baryons. Then the same 

algebra ,SU ( J) 18> !; U ( J) has to be satisfied by the operators (32 ), where 

J i.. ( :Z.) and 9 i ( l) are now matrices defined in the apace of baryons from the 

set S with the spins h >,- ).. A • 12. 1 
3 J 2 maximal spin in S) . 

Putting the operators (32) into the commutation relations of the considered algebra and 
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using ()4) it can easily be seen that the same algebra must be satisfied by the 

matrices 
::-i ( l) 

and 9- "UJ i.e. 

~J "(,t) , _7t( A.) J = Lf <- j e]\ )_1 

[ TLO) I q.ioJ ] <-/:;}:_c)-\ J.) () 5) 
= 

rqc( 11 qJ~ J)) ~ 
,) .:.;"'7 "-n' 

L ~'-, l /'~ J 
<-f . ''} 

for any ) _ admissible by spins of particles from the set S. In contrary, any solution 

of the matrix algebra ()5 ) leads to operators fCJ '-( ~~v) and :i'-(/'!'1;\ 
) - / sat is-

tying the algebra SU(3) ® SU(3) • Consequently, representing the 

alge bra of light-like charges in the space of one-particle states leads to the relations 

between form-factors at zero momentum transfer, given by the equations (28) , where 

l/~ L( )_)' 
') 

'" ( 7\ ~- I - ) constitute matrix repres entations of the algebra 

~S-U(J) ® .~U(J\ 
. - -' 

The present formalism may, however, have a good physical meaning even if the light-

-like charges do not satisfy the chiral algebra of currents or if this algebra (for 

dynamical reasons) cannot be saturated by a set of one-particle states. Independently 

of the algebrai c ~roperties of the whole light-like chargaJ Q" ( m) their one-

-particl·e res trictions ()2) may satisfy a simple algebra, implying the same algebra to 

be satisfied by the matrices 
; (.( )) 
/ ~ .L and ~J "( 1) • Let us emphasize that this 

possibility is offered j ust because of the use of the light-like charges: for them the 

creation of massive pairs from the vacuum is suppressed, and consequently, their one-

-particle restr ictions are again generated by local quantities . For instance, the quark 

16 

model suggests ~7 J that the opera 

7" (J_) ; ~~ ~ ( )._) sat is 

malisation of the weak currents 

gicel renormslisation of the Ca 

with h~A 'f' (}v 

The algebra of form-factor 

the algebra of the usual "space 

the space of one-particle state 

tsin equivalence between these 

charges. However, working with 

with Pz. = <:>::> is necesserJ 

momenta. 

A new treatement of the ~ 

tors of currents on the whole 

vation of the fixed-mess sum r t 

ally used in working with the < 

standard results are obtained ' 

simplification of al l pr ocedur• 

of c hare;es -; 
1 

'"") and in the: 

not confined to the sub-space • 

charges C"(k, "') have 

tion of their a l gebra in the wh 

Inclusion of the commutate 

a l eebr a of currents and its non-t 
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t be satisfied by the 

(35) 

lt S. In cont rary, any solution 

and '7 '-( \ j~ {fl)/ eat is-

Jently, representing the 

• states leads to the relations 

the equations (28 ), where 

i ons of the algebra 

ical meaning even if the light-

te or if this algebra (for 

rticle states . Independently 

e~ their one-

implying the same algebra to 

• Let us emphasize that this 

1t-like charges: for them the 

>nd consequent!~ their one-

l ties. For instance,the quark 

model suggests [7 J that the operator s //.'- (lr.J) ( and thus the matric es 

7" ()._) i ~~ i ( :t) satisfY the algebra ,)() (J) ® ,su (3) up to a renor-

malisation of the weak currents :for quarks, which manifes ts itself like a phenomenolo-

gical renormalisation of the Cabibbo angle and leads effectively to a two angle theory 

with 

The algebra of form-factors at zero. momentum transfer (35) is also obtained when 

the algebra of the usual "space-like" chargee (4a) and its saturat ion by t he set S in 

the space of one-particle states with are assumed [9). So t here is a cer-

tain equi va l ence between these assumptions and saturation of the algebra of light-like 

charges. However, working with the light-like chargee no restriction to the subspace 

with is necessary: the algebra (35 ) is obtained using the states·of any 

momenta. 

v. Conclusion 

A new treatement of the algebra of currents has been propos ed . It includes commute-

tors of currents on the whole light cone, which has been shown to be necessary for deri-

vation of the fixed-mass sum rules. The method allows us to formulate assumptions, ueu-

ally used in working with the current algebra , in a more compact algebraic way. Then the 

standar d results are obtained and the main advantage of the light-like charges lies in the 

simplification of al l procedures. 'rhio 1s seen distinctly in the saturation of th e algetr,, 

"' (. ' ) 
of charees ., (av and in their use for formulation of internal symmetries, which are 

not confined to t he s ub-space with infinit e momentum. Also the generalized light-like 

charges have properties promiss ing analogous advantages of represents-

tion of their algebra in the whole one- part i cle space • 

Inclusion of the commutators of currents on the light cone is an extension of the 

aleetr a of curr ents and ttsnon-triviality has been illustrated by a s i mple model. Thus 

17 



the question arises· What is the physical basis of postulating some algebra of light -

- like charges? Some hope lies in the fact t hat the current commutator s on t he light 

cone are closely related to the asymptotic behaviour of the corresponding weak ampli­

tudes ·lo), which con be evaluated using Hegge pole model and pole dominance (like PCAC) 

in terms of me3surable quantities. 

In the case when the whole light-like char ges prove not to fulfil a desirable 

algebra or if the saturation hypothesis is uncorrect, it is still possible to work with 

the one-particle restrictions of operators 
lli 
'-'( (k, ?!') • They are generated by 

local currents and this, together with thei r Lorentz properties and ph~sical meaning 

make them a suitable basis for postulation of some algebra . The one-particle r estric-

tiona of QL (mJ) 
might then generate an internal symmetry (and thus some 

algebra of form-factors) independently of the whole charges. 

If the light-like charges Q ~ (tn~ (or their one-particle restrictions) ar e 

used for generation of an internal symmetry, then their particular form allows us to 

couple this symmetry with the Poincar~ one int o some infinite- dimensional Lie algebra , 

suffering from ambiguity much less than is usually expected ul 
The authors gratefully acknowledge the hospitality of the Laboratory of Theoretical 

Physics of JINR Dubna. They are indebted to Professors J.A. Smorodinsky aQd v. Votruba 
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