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Abstract

The saturation of the commutation relations of the chiral U(3) ® U(3) algebra
with supermultiplets of SUg or SUs ® O3 is considered. The general helicity depend-
ence of the matrix elements of axial charges at p = @ is calculated. A continuity
postulate is introduced to select the physically significant solutions from the
multiplicity of solutions of the non-linear set of saturated commutator equations.

- A linexrized approach is developed to derive criteria of "connection" between two
supermultiplets with respect to the chiral algebra and to calculate the renormal-
izations (at second order) of the couplings. The possible relevance of the con-
nection criteria and of the compatibility with data of the coupling renormalizations
to discriminate among various possibilities of classification of higher resonances
is pointed out. Special cases discussed are classifications of negative parity reso-
nances according to the representations and 36 of SU; and (20, L = 1) of SU,® O;.
Only the last one gives consistent predictions.

1. Introduction

E recent work [1] by Adler and Weissberger has led to a calculation of the ratio G,/Gy from
sum rule over pion-nucleon cross-sections derived from an equal time commutation relation be-
een non-strange axial generators of the chiral U(3) & U(3) algebra. Extension of their work
the strange generators has similarly led to sum-rules over K-nucleon cross-sections, allow-
g for a calculation of the D/F ratio [2]. These calculations are based on the knowledge of
trapolated empirical values of the pion-nucleon and K-nucleon cross-sections, inserted into
e dispersive integrals appearing in the sum rules. A different approach is that used by Lee
1 and by Dashen and Gell-Mann [4], by saturating the commutation relations among stable
rticles and low-lying resonances and searching for a consistent solution of the obtained
lgebraic system of equations.

In a preceding paper (5] we have followed the latter approach. We have saturated-the commuta-
ion relations of the chiral U(3) & U(3) algebra among the octet and decuplet baryon states
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plus a set of resonant states selected on.the basis of a previous classification of higher

baryonic resonances [6]. The adopted classification of higher baryonic resonances of negative
parity is based on the representation 20 of SUg with orbital angular momentum L = 1 [6]. The
states of 20 with L = 1 (briefly 20, L = 1)) are three unitary singlets with J = 1/2, 3/2, and
5/2 and two unitary octets with J = 1/2 and 3/2.

In the saturation of the commutation relations the following set of states are thus include@
among the initial, final and intermediate states:

the states of 56: one octet with JP = 1/2%

one decuplet with JP = 3/2%

the states 20 with L = 1: one singlet and one octet with JP = 1/2-

one singlet and one octet with JP 3/2—

one singlet with JP =5/2-.

In this note we present a more detailed discussion of the problem and consider its possible
extensions. The extension of our results are made particularly simple by the use of the "linea

ized approach" that we discuss in Section 4. The "linearized approach" consists in solving the

commutator algebra equations perturbatively in the mixings between different supermultiplets.
Only solutions that can be obtained with continuity from the symmetric solution corresponding
to absence of mixing are obtained by this procedure. We postulate that only these solutions
have physical meaning (continuity postulate). Comparison with the particular case discussed of

the mixing among 56 and (20, L = 1) shows that this is indeed the case. In Sections 2 and 3 we
present a general procedure to write down the saturated commutator equations including states
of any spin. We also consider in detail the solutions of the algebraic system in the case of
56 and (20, L = 1) and show that only two solutions may be a priori considered as physically
possible. Only one is however admissible on the basis of the "continuity postulate" mentioned
above.

2. Saturation of the Commutation Rules

Let us consider the commutation relation
8 8 8
FS,FS:I=—\J—§( a)F
[ H V] M Vv A A 1

between states with momentum P; and p, in the limit p; = py, = [7]. In equation (D F5 is an
axial generator (A denotes the set of SU; quantum numbers I, I3, Y) of the chiral U(3) ® U(3)

. : 8 8 8
and the symbol (A " v“) denotes the relevant SU; Clebsch-Gordan coefficient. The saturatio

of (1) requires the explicit evaluation of the limits for P1 = P2 — @ of the matrix elements

P P |
<JYY, hi|FS|J32, Ry > (2)
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dhere < ~1}1)1, hll represents a baryon state with spin J, and parity P;, with helicity hj,

i‘ en at momentum p;, and similarly for the state L]fz, hy >. In (2) we have for the moment
mitted SU; indices. The axial generator F5 is defined as

; Fo = [d% J§x, )

Etere J5(x) is the axial current. We note that the operator FS has the selection rule Ah =0,
ere h is the helicity, and that the matrix elements between states of helicity h and states

pf opposite helicity are related by the equation

<P RIFSIIE2 ho> = - PPy < TR [FS1U32, o (3)

Po obtain equation (3) one applies a parity operation followed by a 180° rotation around an
Axis orthogonal to the momentum. From translation and rotation invariance we can also write the
gatrix element (2) in the form

!

< I8, Ry IFS|IE2, Ry > = (2m)383(py - PIBAL, < J1Y, RITSC0, DIJFE, B>

(4)

|3

¢
;here h is the common value of h; and hy. We are thus led to the calculation of the matrix ele-
pent of the fourth component of an axial vector between two states of same momentum p and spin-

parity J?l and ng. Such a matrix element will be a linear combination of all fourth components
of axial vectors that can be constructed starting from the available covariants.

We shall use the Rarita-Schwinger formalism for particles of spin J. We describe a particle
of spin J by a spinor with J - 1/2 Lorentz indices ¢4, v, ..., A

Yuv...a(P) (5)

iubject to the conditions:

% (1) symmetry in the indices u, v, ..., A and zero trace
§ (2) transversality
i PM¥uy. . alp) =0 (6)
: (3) orthogonality to yH
Y“*Pu\,.“;\(p) =0 (M
(4) Dirac equation
(F - Wy, ) =0 (8)

rom the transformation properties of Wuv.._h(p) under Lorentz transformations we can write in
general

¥
= Yo A = M) ... AP SNy (0 (9)
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where: AuV(p) is the special Lorentz transformation which brings the four-vector p = (o, m)
into the four-vector p = (p, E) i.e.

Py = Ni(P)P, ' (10)
while S(A) is the representation of the Lorentz transformation A in spinor space. Explicitly

1 op 1
E+nm !

E +
S(Ay = " (11)
2m

op 1
E+n

In equation (9) ¥Yk...h(o) (with h, ..., k =1, 2, 3) is a four-component spinor of the form

Xk...h

(12)
Ye...n(0) =
|
0 ‘

where Xk. . . h is a Pauli spinor and has the properties of being: symmetric and traceless in its

indices k ... h and orthogonal to the matrices o, i.e. satisfying

C’ka...h =0 (13)

It is easy to verify that the representation (9) provides us with a wave function satisfying
the required properties (1), (2), (3) and (4). In general any possible coupling takes the form

P MeD RS o5 9. o(P2) (1)

where y,,  a(p;) describes the particle of spin-parity Jﬁl and momentum p; = (p, E,), while

P
Wp...c(pz) describes the particle of spin-parity J22 and momentum p, = (p, Ey). The matrix
...0
Fp A 05 is constructed from the Dirac matrices and from the available momenta in such a way
that the covariant (14) behaves exactly as the fourth component of an axial vector. Explicit
calculation of the covariants (14) involves the calculation of matrices of the kind

STND y4YpS(Ay) (15)

where yp, with R = ..., 16 belongs to the set of independent Dirac matrices. Because of the
form (12) of y, h(o), only the diagonal portion of (15) corresponding to the first two spinor
indices is of relevance here. For the cases of interest to us we can limit ourselves to the
evaluation of (15) for the following yp: 1, y4, -i y4ys and i ys. The form taken by the dia-
gonal 2 x 2 portion of ST(A 1)Y4YRS(Ay) mentioned before is:

(16)

Nmimgy
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for YR = 1, where m =
f particle 2;

i

for yg =

for YR = -1 vavs:
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1/2(m; + mg) is the average of the mass of the particle 1 and of the mass

E |
I |
~/m1m2

(17)

Y4, Wwhere E = |p1| = |p2| in the limit when these momenta tend‘to infinity;

E o p
Nmimg |Pt

(18)

and
Am
’leIVlz

Am = m; - mg. Also of relevance are the contributions from expressions

o °*° P
Ipl

(19)

¥y, v(p1) =Py, y(pD) (20)

phere qM = (p; - py)¥ and PH = (p; + py)H. Equation (20) holds by virtue of equation
§6). Explicitly, choosing the space axis 3 in the direction of p,

Xmr...n
e, .. v(P1) = qHAL (P A (P1) ... AG (P1) S (M) [ ] (21)
0
Bud, in the limit p ~ , one has
m r n X3r...n
qH¥pp. .. v(P1) = — Am Aj(p1) Ay (p1) S (N) (22)

3 m1 0
Fe also note that, in the limit p - o,
5
f; A p k(e gk ¢ B0 ks
i ) ) - + (23)
This result is useful whenever an index of one spinor is saturated with an index of the other

spinor. We give now some examples of calculations of the couplings (14) (the spimors X, . .n
and § . refer to particles 1 and 2 respectively)

t

E

- +
=1YY4Ys59? ~ m X 0'3§
172

Py
om YYs

E Am +
— ] x 93¢
Mmlmz m
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1t 1-
- —> -
2 2
- E te
YY 4@ J;:;; X
2 yo - : x'€
2m ¥ Amimg
1% 3t
- > —
2 2
_ E_ +
- X
T s
q¥ _ E (Am) te
— - T—— 7] X
— Yurs® mms \m ) %8
1* 3t
— > -
2 2
R E Am + §
-1 ¢ - - o
Yavs mymg J;:;; Xs%3
K
-1 g"GuY4Y5¢ and -1 5;% g"yuyse giving the same contribution
m
1t 5-
- =
2 2

o qM E (Am)2 t e
n YuaYse® r——mlmz N X33%;

the other possible couplings giving the same contribution
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.= E [ + £ 1 (Am)2 §}
1Y Y4Ys5PA -~ X9 4 = )
m’"_z h 3°h 2 mym, 3 °3°3
g E (Mm%
=TT YAY5P4 T m mymg X30'3 3
- E [ -|-§ + 1 (Am)2 +§
vy Y4¢‘R m Xh h 5 mymy X3 3
q}\ - E Am +§
n YAP4 /‘——‘mlmz (———mlmz X3 3
2
- A E + & 1 (Am) + &
Y4AP m X3pSh 2 mm X33>3
v 2
gHqv _ E Am + e
2 YuvPs 'Jm1l2 n X33 3

t all the possible covariants have been reported above. However the ones reported give all
hose covariants which are linearly independent in the limit p — ®. To make the calculations
easible we shall make two approximations:

(1) Inside each supermultiplet, in our case 56 and 20 with L = 1, Am/m is neglected;

(ii) In the couplings between components of the different supermultiplets, i.e. in our case,
n the couplings between 56 and (20, L = 1), only the lowest order couplings in Am/m are con-

iidered. Under such assumptions we have the following dependences from the helicity of the
matrix elements of Fg
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T LN TR
2 2 2

<Plel > w <TIRl > o,

< —+|F5|-25-— > x+°3§33 < ':'ill"5|§1F > «© X:§k

<Tirl s e e <Rl > w e,

Including now the SU; indices we write the states as |Bp, JP h >, where the additional labels
R and p denote respectively the dimensionality of the SUj3 representation and the set of quantum
numbers I, I; and Y. The matrix elements of ng(o, t) can be written as

<R g |J$ |R I s = 5 C(JPIJPZ h)
1P1, J1 hyiJga(e, ) [Rypy, Jy7hy hihoC(J1 Jo%, x

(2m) 3
(24)
R, 8 R
P, P 2 1§
ch(Rle | J,0,%) (
€ P2 APy

P, P
where: C(JllJ._,z, h) are the values assumed by the couplings of our preceding discussion

P P P, P
for the various cases of Jl1 and J22; G§(RlR2 I J11J22) are the unknown coupling coeffi-

cients and the sum is extended over all the representations Rg connected through the Clebsch-
P P 1+
Gordan coefficient in equation (24). For Jl1 = J22 = - our normalization coincides with

2
that of Lee [4]. We note that from the property expressed by equation (3) the couplings
P P
CUJ,t, Jy%, kb will satisfy

P, P, P, Py -
CUL M2, by = = PiP,C(J, ,2, —h) (25)

Also one has the symmetry relation

P, P P, P
CWJ L ',2, b =CWUMh b (26)
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Fr the vector generators F,, one can similarly write

!

, P, P, 3 Ry, 8 Ry,
< Rypy, iRl IRypy. Jpthy > = 8%(R) - p2)5J;1>1J§2531R25h1h2f(ﬂl) N
2 1

i

(27)

tnere for the octet representation f(8) = {3 and for the decuplet fA0y =6. Substituting into

p P
quation (1), taken between states “?1, Jl1 > and le' J22 >, we obtain the equation
\

R, . . -
[, '/:Ql €1(RaR10p) €2 (R2QR 1) E3(RaR1Qe)  [1 - €1(88Qx)] x

P P
E- > T Ge(TRy| 7™ 11 Ger (TR, 177, %) (TE €1 By (R18R,8) |Qup) x (28)
| TEE ;™
P1~w PZ-H -

In equation (28) the notations are the same as those used by de Swart [8]: in particular
(T§'§|[3”(1%18328) lQaB) is a crossing matrix, the symbols &1(R§RIQ[3), €2(R,0 RIB)’
etc. are phase factors, Qof stands for 1, 8,,, 8,,, 8., 8, 10, 10*, 27. The values of

P P
(RlJll), (Rz,JZZ), (T, j™ vary over the set of baryon states selected to saturate the

commutation relations.

3. Solution of the Saturated Current Algebra Equations

The compact form, equation (28), is general and applies to any problem of the kind we are
ﬂiscussing. Specialized to our case, with the particular choice of saturating states we have
ade, it leads to a set of 49 non-linear equations to be satisfied by the unkrown strengths

) P, P
Gg(R 1Ro | J11J22) . In spite of their apparent complication it is possible to solve the -system

of equations. We find essentially (i.e. apart from some choices of signs) two significant solu-
tions (on the requirements that D/F > o and G(8, 10| 1/2%, 3/2%) # o). The two solutions are re-
ported in Table 1. We recall that the strengths G are all in principle susceptible of physical
interpretations in terms of extrapolations of matrix elements of high energy neutrino processes,
and in terms of their connection to strong couplings implied by Goldberger-Treiman arguments.
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TABLE 1

Solutions of the current-algebra equations, equation (28). Solution I implies the

Gy 1D+ F
relation -~ — = — , well satisfied experimentally.
Gy 383D-F
Gy 1D+ F
Solution II implies instead the relation - — = — .
Gy 3 2F-D

The strength for the transition between the states JJ;I of the SU3 representation

R, and the states J“;z of the representation Ry (for R} = Ry = 8 the index § dis-
tinguishes between symmetric (s) and antisymmetric (a) coupling is called

G§(R1R2 | J’flﬁz). The solutions_depend on two parameters, a and d, subject to the

inequalities 0 < a <1 and 4/5V 3 < |d| < 43, The symbols €;e9€3, Mnen3 denote

arbitrary factors + 1. For ¢ = 1 the solutions reproduce well-known SUg results
for the 1/2* octet and the 3/2% decuplet.

1 II
| 1t ot 2 2
G,(88|— —) = a — @
e 2 2 I3 3

1t 1t 5 1 5 4a -1
Go(88 | — —) — — (1 + 20 - —

2 2 3 3 3 3

1+ 3+

G 10| = —) s 2V 154 €gV 60a

2 2

1t 3”
G,(88 l“ - 0 0

2

1t 3” 2 2
G4 (88 l; <) 5 N10(1 - a)( - €1e3) . N10(1 - a) (- €eq€3)

1t 1- 2 2
G, (88 | — —) W= Na(1 - a) g7 = Wa(l - a)

2 3 : {3
1t 1- 2 5
a(l - a) 4 5a(l1 - a)

Ge(88 | — —) e — [—— e — [—

2 2 3 3 3 3
¢ s 3~ 1+) . /(1 - a) (2542 - 48) /(1 - a) (2542 — 48)

- = €1M1M2 2 4

2 2 27d2 - 48 1M1z 27d2 - 48

1~ 1t 2(1 - a) 2(1 - a)
G (18|— —) - e 4d ey 4a 2D

2 N2€)
2 2 3(27d2 - 48) 3(27d2 - 48)
3* 3¢

G (10 10 | = ) {6 {6
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II

11

g1e2 N10(1 - a)

E1€E9 "/m

2742 - 48

3~ 3
G, (88| — —) 0 0
£ 2
! |3' 3” [5 /5
88 |— —) - [— + [—
gs 3 3
‘ 3= 1”
.88 — —) 0 0
|3' 1~ /5 [5
88 |— — €3 4 [— €34 [—a
s( ) 3 3 a 3 3
1~ 3
6 18|— —) n N2542 - 48 Ny N 25d% - 48
3= 3
¢ (18— —) d d
2
5= 37 —_—
bc (18— —) n3 N16 - 342 ns N 16 - 3d
v 2 2
57 1t ‘
G (18|— —) 0 0
2
1 | 1 1- 2 2 a )
G - - 1 - — - a
‘iv a(88 ) G ( a) \]—3-
|1‘ 1- 5 2 f‘l 4 )
G, (88 |— — —_(1 - — —_ -——a
s 2 ) 3 ( 3 @ 3 3
| 1= 1 2a sd 2a
2 n2 N 3(27d2 - 48) N 3(2742 - 48)
‘ | - - W 6a(25d2 - 48)
G (18 |— — - 4y [ —m -mne ¢ T __
inz 2742 - 48
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i

Of the two significant solutions, solution I agrees with experiment, while solution II dis-
agrees. We note that in both solutions the important strengths G,(88 | 1/2* 1/2%) and

Gs(88| 1/2% 1/2%), which determine all octet-octet axial transitions depend on the single para-
meter a (the other parameter d only occurs in higher transitions). Eliminating this parameter
and expressing the strengths in terms of the usual parameters GA/GV and D/F leads to the rela-
tions:

for solution I:

D +F

_ba 1 (29)
Gy 3D -F
for solution II:
+
..&:iD F (30)
Gy 3 2F-D
Furthermore the inequalities 0 < a <1 that must be satisfied by the parameter a give
for solution I:
b 3 _8 3 (31)
F 2 Gy 3
for solution II:
D 3 G 5
—<— A2 (32)
F 2 GV 3

~lo

3
2

However only solution I allows for D/F > 3/2, as suggested by the experiment. With -G4/Gy=1.2
one obtains D/F = 1.76, in agreement with experiment [9].

From Table 1 we can also obtain a relation between the N* N axial weak coupling at zero
momentum transfer and G,. Defining the N* N weak axial current as

G

—

J_z'Fi‘ ‘Pu‘l""-

where y, denotes the N* and y the nucleon, and we have neglected terms vanishing in the static



lvol.3, No.1 SATURATION OF CURRENT ALGEBRA EQUATIONS 13

;imit, we find, for both solutions I and II

4
FA(o)? = - - (3—+ 1)
g

Ffich gives for -G4/Gy = 1.2

Fl(o)? = 1.16

good agreement with experiment.

4. The Linearized Problem

* Both solutions I and II reproduce for a = 1 the SUg results for the strengths G limited to
fhe multiplets of 56, i.e. for (8, 1/2) and for (10, 3/2). However only solution I is capable,
for limiting values of the parameters a and d, to reproduce the complete SUs solution both for
B6 and for 20 with L = 1, and, of course, with zero mixing between the two supermultiplets. The
Belection in favor of solution I can thus be decided, on purely theoretical basis, from the
equisite (continuity postulate), that it must continuously develop from the SUg symmetric solu-
ion by turning on the mixing parameters. Once we assume that the physical significant solution
st satisfy such a requisite we can think of an iterative scheme based on linearized equations,
#hich allows us to avoid the mathematical complexity due to the non-linearity of the problem.

In general we shall proceed as follows. Suppose we saturate the current-algebra equations by a
Bet of supermultiplets of SUg or SUs; ® 03. We denote by S;, Sy, ... the different super-
gultiplets. The left-hand side of a commutation relation like (1) can be written in block-form

<S,lels, > < Sl 4ls, > ...
(33)

< S,lels, > <S8, %S, > ...

<Si|%|.sj>

denotes the submatrix obtained by taking the matrix element of the commutator ¥ between the
ltiplets of S; and those of S;. We now look for a solution infinitesimally close to the SUs
Bolution. The non-diagonal elements Sij with i # j of (33) are linear in the supposedly in-
finitesimal transition strengths between S; and Sj, as long as we neglect quadratic terms (in-
cluding those leading from S; to S, with k # i, j). From the commutator equation we thus obtain,
gor the i «+—j amplitudes a finite homogeneous linear set of equations, in the unknown strengths
i<— j. Such a system may have non-trivial solution only if its rank is less than the number of
; knowns. If this is the case we say that S; and Sj are "connected", otherwise we say that they
Are "unconnected".

Consider now a diagonal submatrix <,Sir€|Si > and keep only terms linear in the deviation
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from the SUg¢ solution (which we suppose to be well determined). The commutation equation im-
poses to these terms to be vanishing (this is a form of the non-renormalization theorem).

¢, A A

A deviation from SUg arises only if we include quadratic terms which arise in the saturation
of the commutation relation with intermediate states of S; itself and of those S "connected"
to S;. Inserting the solution for i«——j transitions, again we obtain a linear system of equa-
t1ons which, when solved, yields the renormalized i+«— i strengths. '

If one applies this procedure restricting, as we have done above, to 56 and to (20, L = 1)
we find that the linearized non diagonal subsystem for the transitions (56)«— (20, L = 1) con-
sists of 13 linear homogeneous equations in six unknowns. The rank of the system is five, leav-
ing a single infinity of solutions depending on one parameter. Inserting these solutions in the
diagonal subsystems 56— 56 and (20, L = 1) one obtains the second order solution which is how
ever sufficient to give the relation (29) between G4/Gy and D/F.

It is also important to note that the assumption (11) can be dropped in the linearized calcu
lation. The results are in fact unmodified when we allow for all couplings at any order in Am/m
Application of the same procedure with restriction to 56 and to a negative parity 56 gives no
non-trivial solution except SUgs. In fact these representations are easily seen to be "un-
connected". Thus the mixing problems between 56 and another 56 multiplets of negative parity
resonances has no solution, evolving with continuity from.SU6, except.SU6 itself. The simpli-
city of the linearized approach makes it easy to consider all similar cases.

Conclusions and Outlooks

A close analysis of the non-linear set of equations obtained from saturation of the chiral
U(3) ® U(3) commutation relations with the states of 56 and (20, L = 1), shows the existence
of two solutions (reported on Table 1) passible of physical interpretation. The solutions de-
pend on two undetermined parameters. Solution I leads to the relation

D+F
D-F "~

W

and to the inequality D/F > 3/2, both satisfied by experiment. Solution II does not agree with
data. The choice of solution I determines (apart from some ambiguities in sign) all the axial
transition strengths among the stable baryon states of 56 and the resonant states of 20 with
L =1, in terms of D/F (or G4/Gy and another parameter).

The solutions depend on two undetermined parameters, related to the transition strengths
between the two supermultiplets, in such a way that when these strengths are made vanishingly
small one recovers the SUg solution for the 56 with no transition between the two supermulti-
plets. However only the empirically favored solution I reproduces, for vanishing mixings, the
complete SUg solution both for 56 and (20, L = 1). The choice in favor of solution I could thus
be decided, purely theoretically, from the requisite that only solutions which develop contlnu-
ously from the SU6 solution, when the mixing parameters are increased from zero value, are
acceptable solutions. We call this requirement "continuity postulate", The assumption of such

a postulate suggests a linearized approach to the problem consisting in solving by iteration
the commutator equations for small mixing parameters. The linearized approach can be formulated

in general terms leading to the notions of connected and unconnected supermultiplets (with
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respect to the chiral algebra). For two supermultiplets S, Sj the criterium of connectedness
s given in terms of the rank of the determinant arising in the linearized set of equations ob-
rained by restricting the saturated algebra to transitions from S; to Sj. The two supermulti-
plets are connected if the rank is less than the number of SU; independent amplitudes S;«—S;:

ptherwise they are unconnected. The transition strengths inside the same supermultiplets are

nly renormalized at the second iteration. The renormalization is obtained by saturation of the
ommutation algebra between initial and final S;, by only inclusion of connected intermediate

Sj (and of S; itself) up to second order in the mixing strengths.

The linearized approach, applied to the mixing problem of 56 and (20, L = 1) immediately re-

Produces solution I, at second order, giving in particular the relation (29) between GA/GV and
D/F. By the same procedure 56 is seen to be unconnected to a negative parity supermultiplet

(56, L = 0). Classification of the negative parity baryonic resonances according to such a
Pultiplet is therefore less appealing than our assumed classification based on (20, L = 1) (6].
Hhis type of "indirect" application of current algebra may reveal itself very useful, and we
are considering further extensions. The transition strengths between meson states can also be
itudied along the same lines. A discussion of higher meson resonances has led us to propose a
klassification according to the representation 35 with L = 1 [10]. By saturating the U(3)®U(3)
hiral algebra among ¢he mesons of 35 and the mesons of 35 with L = 1 one obtains verifiable
redictions about the widths and branching ratios of the different modes of decay.

An interesting application concerns also the commutation relations of moments of local vector
d axial currents satisfying the commutation relations of the chiral algebra.

' The circumstance noted above, of the appearance of new parameters from the addition of a new
pet of saturating states, related to the transition strengths to such states, shows that no
?ssential contradictions should arise when the set of saturating states is increased to include
pore and more states, unless the extension is made following wrong classification schemes. In

Erinciple one may then speculate of saturating the commutation relations in terms of representa-
tions of a non-compact group, except for the apparent mathematical complexities of such a
problem.
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