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Raryen-baryon and baryon-antibaryon interactions are dis-

cuzand within the framework of the SUB-symmetric octet model

without asswdng R-invariance. Although thls model, at least
in the present version, contains a froe parameter in the spoci-
fieation of the baryon-vectormeson coupling, it turns out that

the predictions of the model are not consistent with the ex-

Sy

pefimanéal doterninations of the baryon~vectormes

are considarad.

tha p resence is proposed of a ninth vectormeson, a unitary sing-

let, for which some experimental support is available.
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Int.roduqtion' .

The aim of the present paper is to investigate the extent to which
the values of the baryon-vectorneson coupling constants, as calculated

1)

from the octet nodel of the SU -symmetry scheme, ’ can be reconciled with -

U3 |
the knuwn empirical facts rerarding baryon-baryon and baryon-antibaryon
interactions. In the octet ::xodd the eight vector mesona, as well as the
eight pseudoscalar mesons, maixy be thought of as bound states of a baryon-
.ant.ibaryon palr or ’st.riét]\y speakipg, as superpositions of such states.
: 'J.‘»he probabdlity for a virtual deca)" of some weson into a pardiculur baryon-
antibaryon pair has the %rmo/g product of a coupling constant,. character-
.istic of the pariicular neabers of the baryon amnd mesan octet in question,
ties a factor dgscribim_.; the general dependence oh apin arxl energy. | The
coupiin{; constant may again be fuctorized in a universal baryon-vector-
meson (or varyon-pseudoscalar meson) coupling constant f and a coeffi-
" cient G expressing the dependence oh the _eneralized isobax;ic spin,

It is well kno_wn” that a certain ambiguity exists in the choice
of coupling beotween three fields each of widch belongs to the eight-dimen-
sional're@-esantation of 5!.4’3.‘ In fqét, the cireuklst.ance that the'decompo-
sition of the Kronecker preduct 8x3 ‘contains the 8 ~dimensional repre-
sentation itsell twice allows of the construction of two ofthogona; eigen~
stotes of the Hanlltonian correspoding to the same spatial quantupt nwubers

and the sane valueg"_of the isospin T, fl‘3 and the hypcrcharge Y , the

degeneracy being a ebnsequence of the invar:'_.anco otfb the Hamiltonian with -

respoct to a permitation of the pari;iélos involved. Thus, from two single '

particle states | a > - and ' b> "~ , each of which is a carrier of
‘the eigint-dimensional rupﬁesentat.ion s it is possible to form either an

antisyunetrical or a symuetrical two-particle state | c > :

A

\




fed = F.S la>ib>
'°>s = DS lay s>

(1).

Zach index aj, b and ¢ funs from 1 to 8 and the qhant.ities F:b are totally
antisy:metrical in all the inﬂices whoreas the coefficlents Dabc are
completely sy;:unetrical;

althougn in certain Lases,-whex'e at least two of the particles
invol\/cd ;J.x'e identical and thus Bose- or Fermi-statistics nay bo invoked,
it is possible to maice an unaabiguous choice between the F and the D
coﬁplihg s suc‘n"uniquenass in.the specification of the coupling recuires
Cin general tue additional asswiption of inVarianc;e of the interaction under -

the R-reflection ope:’x'a‘l;:i.or-x.ﬁ 2 2)

- ifore recent investigations seem, however,
to raise rutuer large difficultiecs i‘or tie hypothesis of R-—ihvaria.ni; inter~
actions., In ;x;rticplar it has boen pointed out by Ctlxtkoékyj) that with |
ti;e assunption of R-invariance the jrediction of the existence of another
baryon octet, apgears to be' una\}pidable, In the 'general case, wien no
asswaption of Re~invariance is rade, an additional parwueter‘, describing
thne"F=D=aixing ratic", enters i:or the charactarization of the octet coup-

. : - . AN
lings., Indeed, the 3uV vertex (figure 1)

Figure 1. BE\,;"-vertex

has the following dependefxce on the unité.ry spin coupling matrices:
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Here 8 and  V stands for baryon ami vector:uicson, respectively, whereas
f  denotes tile universal BV~coupling constant. Tie F=D mixing ratio needs
of course not be the swmue 1‘6.1’ tiie baryon-psoudoscalér coupling.t The nor=-

~ walization of tue watrices is fixed by tne following introduction of the

Yaixing angle" q&’ o3 I

(4)

1, The Existence of a Hard Core in the 3aryon-Baryon Potenti;a‘,lo

The low binding eneryy of tue deuteron uamd the change of sign of_
the S-wave phase sihifts in nucleon-nucleoﬁ scattoering is z;onerhlly traced
Lo the presence of a repulsive core in the nucleon-nucleon potential. The
experiiiental values ayailable for the binding energies of the hyperfragments
- indicates that the ildea of a repuls;w: o Yy apply to all baryon-baryon inter-
a.ctions,“i‘s ) Indeed, a rough compariscen with the gx‘ound state of the hydro-~

gen atou, taking apprcpx'late values for the ratios between the coupling

) LMS hyp(Naqgmeuts )
constants and masses involved, leads us ito expect binding énergies. of hun-
dreds‘ of .ieV, In contrast, the AH2 systen is ;.»resw:gbly not bound at all-
and the bindding energ; for the Ai13 fragment is around 0.2 IIeV; Similarl,
witiough the absence of - Z -fraynénts nay be explained as a result of a
convers:.on of the Z 5.nto a /\ in presence of neut.rons, it is hard

to understand why. only a single — = fragment has been seen if these sys-

. ] :
teus were reasonably strongly bounded (\'.'ilkipson(" report tne finding of



. & ' '
a =z He with a binding energy about 6 lieV).

It was early suggosted that the presence of a rupulsive short range

potential could ve explained as a result of tine exchange of a vector meson
of appropriate :ass between the two interacting baryons., In fact, the

siuple u‘aiph shown in figure 2 '

Figure 2.

gives rise to a potential of the type7)

v £z | -MA L
V=i’ = e + spin dependent terms, (5)

wiere i1 is the :mss of the excaanged vector meson,
| . In case the exchanged vector. meson is coupled to the isbspin and
hypercharge current the sign df the centrﬂ. poteptial vdill, of course, in
general depend on the vaiue of the isospin‘ and hypercharge for the two-
paryon state in question, . ln‘ purticula.r, within tiie framework of SU3-

‘ sy.xeetry tie signs of the potential in tbe various unitarity .epin states
E)& }J} » corresponding to-exchange of a z:_xember of tue vectox;, sneson octet,

can be evaluated., 1n the symbols of equation (3) the gencralized isobaric

spin depuikience of the diagram in figure 1 is given by
M. L, |
. Q.C'bd - Ga b ° GCO‘ o ‘ (6)
= 2 3 v !
a. Mac'ba( +E Hac'u +2QB[MC‘5J]
. ' lo

’
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where i H and W are tie comdbinations of matrices omployed in -

reference 8, They are given by
M=F~F* H=D"D" W=F" D"
J , .

The scuare braqket.wit.h suuvsoript 10 around W in (6) indicates that
this term only contributes in the states (30) and (03). The eigenvalues
of the operators i, M and W in the various states ( X }' ) are given

in reference 9, .T"ne corresponding eigenvalues of Jl/ are listed in

Table 1.
a | . state (ap) M
1] ; (60)4 - ~12 a2+-2§o-b2' = ; cosz‘i’ _
| _,.2,10.2 _ 1 2
8 ‘ (“)A | ~6a°+ b = 3 cos Y
8 (1')S~ f - 6 a2 -"2 B2 = '-(-% ein® VW +%.coszq§’ )
. 8.2 IR Y
10 (30) -=b"+8ab = - cos“Y + smq("- cosY
A . 3 . 15 ' : \{Zg |
| -2 2 = ’_-.é. 2 LA ginV-cosV
10 (03), Jb -8 ab -1 cos ‘Y Tis .
2 2 2 4 20+l ced?
27 (22)4 aa+§b = 5 Gein” Y +g oY)

Table 1, Eigenvaiues of tue operutor. V‘/L .
2.
® T tan q{’
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Fig. 3 BB- potenhols in the dlfferent stotes(xy.) plotted as functions
of the mlxlng ongle v
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The potential® are plotted as functions of (Y in figure 2 in the ( )\ //)-
reprosentation. This ;epresentation corresponds to scattering states which
do not contain baryons of a3 well defined type. The situation is in fact
scmewhat similar to that met with in the Paschen-Back effect in atamic
spectra representing the transition fran the “woak coupling” {or J J coupling)
to tho strong coupling (or LS-coupling) limit. Thus, as long as the baryons
are so far apart from each oth]er that theyrmy be considered as free particles,
we may characterize the state by the individual'isospin and hypercharge
quantum numbers t,, tiz0 t2 tZz’ Yl and Yz of the i:aryons. In contrast,
whon the particles enter into the region of strong interaction, which is
non~diagonal in the individual quantum numbers of the particles, the state
iz characterized exclusively by the conserved qmntiﬁes T= | ;.)1 +;.Z |,
T,et, vt , Y=Y 4T and (M) < () @ (1), and 1t 1s built
up by superposition of states cantalning two baryons of specified type.

If we consider'the scattering of two such particles of a definite

type, N and N , say, 6rigina.lly far apart from each other, we may, there-~
fore conclude from the experimental observations that no strong attraction
can exist in any of the states | A v} | which can be fom;ed from the
two particle system in question. However, the N /\ -state is characterizoed
\by .t.he cuantum numbers T = '12- ' ¥ = 1 and, thu;, contains non-vanishing
canponents of the states [ 22 > , / Qu, > , [ @)y D and [03),
of 'which the state | (11) g > exhibits an attractive core for all values

of “,’/ » For NN-scattering (Y = 2) the T=0 state is a pure (03)-state
whereas the T=l state is identified as the (22)-state. For pp~scattering

wo have, thus, in particular

Moo (¥) 7 L (Ve S ca™y), ©
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Since this quantity is positive dofinite, we ses that SU

~gymnetry, for

3
any value of ¢ , reproduces the repulsive core i-n.pp-scattering. In

general the distribution of attraction and repulsion among, the various

'statea !/\ » 7 . will of couz;se depend on the value of tue mixing a.ngle' ‘

nﬁ’ . However, as shown in the appendix of reference 3 and slso dirsctly
checked from table 3, tie'weighted mean value over all representations

of the potential =)ﬂz vaniFhes o 1.0,
2. dp (R = 0 (9
R 4

vhere dﬂ denotes the dinension of the fcpresontation R o Hence it

" follows tiat tiie ratio between the total amount of attraction and the

total awount of repulsion is fixed, ;\li pvd~ acnievo by varying (\3’ 1s
to suift the attractive core from some states to others, K

Tie sunp.l.est way of att.axining, the necessary repulsion in all states.
is by postulating tlie existence of a m.nth vc.ct.ormeson, a unitary singlet,
deing a singlet this vectorweson would mediate the same amount of repulsion

KW‘ahecer
in all Bu-states, Since the decom,)osltion of the &NMEREY product 8x3

dncludes tihe 1~dimensional rupre'sentat.ion, it is poscible within the scheme -

of SU,~syunetry to dascrit;e the singlet as a baryon-antibaryon state in

3
analogy with the gotet 0esons ; §uch possibility rest on the assuaption
that a strong attrz'xct.ion exists in‘the (0,0)~state of the B'B“osystem. This
attractibr’x is ml-t.l;- pro,vided by tne sing;lef. itéelf and partly (for suit-
able chosen mixing wngle) by ﬁﬁ octet, i.e, we nay éy:ulqélically&rrita
| I
Lol = X_[o3
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The cbupling constant gg (o] is, of course, quite independent of the

coupling constant gp (g7 3s far as SUB-ewmmetry is concernod. Ve
shall later return to the poselbilities of estimating the ratio
g3 (o) /e (8] - In the present context it suffices to say that in

order to compensate the atrohg attraction wo may presumably have that

. ’

Bl >> % (63 , o)

In that case the second graph in (10) may cause merely a small perturba-

tion of the mass spectrum as derived from the singlet exchange graph

alone. This implies that we, along with the singlet itself, would en-

counter 63 othor degenerate vector meson states. Clearly, this means

that the exchange of other multiplets must contribute in important

manney Lo the structure of the sﬁlglet and the whole question becames

a matter of examining the self-consistenéy equations for the vector .

meson multiplets. We hope to be able to return to thié, problem in a

future publication and restrict ourselws.to @mmm@ that it might

well héppen that the Regge trajoctories assoclated with the jdimensional _
rltipletS under influence of the symmetry breaking forces (which are
rather strong after all) bend §vér without ever reaching the value J =1,

In that case this multipletS



would not Zurn up as actual resonances although a particularly strong

baryon~baryon interaction would ve expected at energies where a meaper

of this family of trujectories approached the value } = 1. |Recently
10) vt

’

group who has found some evidence for tiie existence of a narrow resonsncs
( M4 20 .ieV) 4in the KX-systen with & mass about 1020 eV, If the. apin—
isospin assignaont of tids resonunce turns out to be 1, 0, we have here
a ninth vector meson, waich we ‘shall refer to as C? o The wwieson is
ﬁsually considered as the T=0 membor of the unitary octet. In tnat case
the @  is to be identified with tue unitary singlet. The XE decay of

the P will then be forbidden by SU_-invariance. Alternatively, the <f

3
may be regarded as the T=0 member of the octet, thus identifying the w
with the unitery asinglet. "It should » however, be noticed that since the

w and ths Q? has in comaon the values of all the usual quantum nwabers

like spin, parity, isospin, @-parity and hyperéharge » a particularly strong

mixing of the SUB-invarimt states is to be expected, In the very crude
a;ﬁpro.ximtion where the interference with all the other vector states is

neglected one may write

deeys ) 1Lo1y =X, |[8] Tzo>
lw>=_' | Loy A, (81, To>
Mo X =1

(12)

A& similar relation holds for the strengti of the PEB " ‘and the wB-

' couplings and we et in virtue of eqg. (11):

AL
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9= Xgorria, =, 1)

where

ﬁ:ggq )3:330), 3033'8120] ovmal 34:335&
11)

g
It is known that the Ukubo x?ass foraula

g=w§[q+df¢ph%rﬂ)—%Yi] m)

which works so reuarkably well forf{baryon and pseudoscalar meson octets
predicts the mass of the T=0 weuber of the vectormeson oﬁtet to be 930 Me‘f
when tité purameters a and B are adapted'to the values 750 eV and |
835 eV for the 3 and M mass, i‘eSpectively?) . One could now take the
att.itudé that in absence of tie w- © mixing the mass of the T™=0 niember
of the octet should be given exactly by t.k@ fornmula (14).
We have already seen that the octet' and the singlet is expected _
to be nearly degenerat.e"in absence qf‘sy:muetry violating interactions,
with this assumption it is possible from the actual va;ues 1020 iieV and
787 eV for the masses of thg ) (P and the w s res;ectively, to estimate
the coefficlents A | ad /\ 2 of ecuation (é%) Qs the eigenvectors
of the 2x2 potential satrix, ‘0‘ne obtéins in“- this way
C A = 0.63 E—
o ;o s)
A, = 0.78 ‘ |

W o . C oW
) We use throughout this paper the letter M rather than K for the

vector meson doublet,
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showlng tnat the CP contains a larger amount of tie octet state whersas
the © 1s mainly the singlet state, For this reason we adapt the notaticn
a;;o for the singlet and P, for the T=0 ueiber of the octet. iie see
indeed that tiie aduixture is ratuer strong. From (13) and (15) wo get the
ratio betwaen the effective coupling constauts: |
2 2 ‘
3/fz = 33“/3' = | 5¢. (16)
. BY
% need nardly be caphasized t.hat this estiuate is not to be taken too
'liii;eralli.:ﬁ:tempt.s of fitting the isoscalar part of tie nucleon form
- factors with an exuression of the type (compare figure L)
-— (s) . : :
}-i > N . + A|'3o'a/+ c(.s) (17)
-————-—'-——-———_ -
-2 L )

) -
have turned out to be inconcliusive owing to the large experinental uncor-

tuainties in the deteridination of the form factors. In fact, it seens at
the present that two poles are nceded for the fitting of the data for the
isovector as well as the ¢soscalar pé.rt of the nucleon fora fé.ctox‘., The -
circunstance that the 7053 of the second pole in both cases comes out more
or less equal t.o' that of the (? -meson can therefore nardly be attaciled
any deeper significance, fresumably the forn factors c;'m be. ébout us weli

fitted for any position between 1000 i{eV and 1500 ifeV of the second pols.

L

N
“ wf; :
yf T g N

Yial
Figure 4. Vector meson contribution to nucleon form factor,

T U T TPy
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2. High Enerpy Beinasviour of tne liucloon Seattering Cross Sections

The high .Aener@ behaviour of the nucleon-nucleon as well of the
nucleon-antumcleon scatbtering cross sections is believed to be governed
by Repce trajectories representing bound Nh-pa.irs in the t-channel (£fig. 5).
In the physical region of the S-channel (S > I.N » £ ¢ 0) the invariant

amplitude F(s,t) deseribes the scatturing process

A
i

Figure 5.

142 = 1'+2

wilereas the sams functian F(s,t) when analytically continued to tiie physical

rogion of ti.e t-channel (t W &.Nz, 5 4 o), hccoﬁnts for tiue scattering

procoess | 9-. —
14+ 1'—> 2+ 2 .

since the :obiject excidinged between 1 and 2 is ésswued to possess

‘a delinite value for tne isovaric spin, Qe will be intercsted in such

scattering stutes in tne S-channei which correspord to a definite isospin

. state of tune pair 17/ in tue t~channel, \Tx'ge forward scattering amplitude
diagonal in these stutes may then be written as a sun of llegge poles with

"a particular value f_éx' the iaospinm"3 ) . The rclative signs of the aif-

ferent terss are purtly deteritined by t;he_ ap‘propr,iate. Clebs~Gordon coef-




i ficients, partly by the éignature of the trajectorias in question. In
fact, defining the coupling constant for general values of t as

ji(t)z [3(/;)

"iTel.;Q (1)

and assuming that tnis expression does not change appreciably and, at

least, reuailns positive definite when extrapolated from ¢ = M! to t =0,
‘ [
‘we umay write

oy () | .

imT(s'O):‘ng,r (357,) g\ (o) E‘_ C )

where g,r is tne signature and Ev-- [Jt(R“ ‘((t)jf Nt .

- Wiith those conventions which seen to differ from those of @"m‘ﬂ'}'ﬁ

re QVQNQ
ety revesbaring that tie pseudoscalar trajectories do not contribute at
13 '

% = 0, the relations given by brell. 4
In particular: : -

( s VY J‘?" o~
U (T, ')~ns ( ) + € 2 (o %
2 Fe”Jep w | ppw L2V 3? Lij (-
2 3 il o c@ "‘(’ + éf 3pp_f Zii‘

1 ~ d (e)- |
- a ‘q =N ? -;S._
2 (T Pe ) ! £S Jers (zy‘) . a9

Fol_l.'ovdn{;g Drell's analysis we note that in the case tﬁat no unitary singlet

ead.sted, vthus identifying the wo with the T=0 memﬁer of the octet; tho

axperimental figures for tie t.wo differences in equation (19) ( li'((lf‘;q,-ﬁ",‘;)
| ~20mb) z(¢ G-?p) Z ZMAL atanenergy around 10 3eV)

would require

o ® r S |
dopa 2 ‘O-SPPS - @
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O L . | 4 1 -
' 30° 60° 90° 120° 150° 180°

Fig.6 The ratio X=g2/g2 as calculated from SU,- symmetry as
~ function of the mixing angle .
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since tiie ¢ and g trajectories are not supposed to deviate consider-
ably from cach other,
SUB-sy:mnetry ¢lves the following relation between the two coupling

constants (putting gPP-f = 32):

>< = 9. 3_.& (3“"" )t I5Vs M"‘#‘-&-3‘E§¢_k’"§’ -20 amVWca®? (2_')
. 3: 2 at+hb . | 5 M‘V'@‘ q{?cn‘z'\,_‘_gomw“m’

‘ : g T y 23
. Figure & shows tuis ratio as a function of Y + The ralation (z3)

restricts tie possiblé values of the mixing angle. V. to the range

Ho® & oy ¢ &5 . ()

Although o coaparison »_vitn ‘figure 6 discloscs‘ the upper end of the iuterval
(2?;) to be cunsistemt witi a repulsive core in most of t.hé two baryon
stotes, tie (11)g and (30) states are still attractive.

The presence of the singlet invalidates the relation (20). Irdeed, if
we make tue aséumpt.ion tuat tae l.-‘—t;rajectory to a reasonably good épprox-
ination coinciues with those of the P and § » although it does not

oclong to the fanily of octet trajectories, we get instead of (20)

&~

. 2 pn.
27 g0 g B logr @

where we have used (13)., This inequality allows the coupling between the

ith or waaker

« and the baryons to be compatible fﬂé.)n the str_ength of the corres-

ponding 3 —coupling. From low energy S-wave ™W - scattering -
. [r 3 )
and the decay rate of the ¢ » Sakurai (14) estimates 3 ere / G

to.be of the order of 2 or 3. — > . The gf\PP may

T
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be deteridned for instance from the leptonic v-decay o - é+ + e or
from the two pion decay branching ratio. It would ‘be very interesting

%)
:§.£ tise . ratiourned out to be smaller than ten,

3. Anelastic Nucleon-Antinucleon Scattering.

So far we have only consldered processes in which no exchange of
hyperchar e toox place., However, it is possible to Lein saae additional
" support for the hypothesis of tue existence .of the ? by comparing the
.values of tue ratio ggy.i/ge" » indirectly obtained from experiuents,

\ o PPPw |
with the values predicted by SUB-invariance. For the two diagrams in

figure 7 we write, respectively,

Yoo Y

/
. @

Figure 7

¥y (9) = Qo A)
—F; (U‘)_'-' 3!1'F’ Al S

whare @ and B are appropriate iaésp.jl.n factors, At sufficiently high

energies we have, 'if no singlet exists, that

Aat ;;_’-[G‘FP;Q';);] X9 p- fn A (0) fg{ (29 |

Gt b

LI i - I et

2y oy




. -1%,

whare Vg 1s tie center of wass momentun,

In the oxpression for tne amplitude F. we approximate the angular

I
distribution by an expouaential: '

) (1= 1)

| A gs] A\ e [A@l® o

wiiere the quantities lago) | and A can be deteridined from a
logarithmic plot of the ueasured angular distribution. Lext we observe

ozl

AL IS YR S SRR S 79 B |

= ) Y g o
‘A(o).ﬁ ‘4+ Se‘th(o)\‘ o (|+cmFJ(c))i. s 2%

asswaing a(o) = % and noticing timt the signature S" is negative,
If the diagraa I in figure 6 is the do.dnant one for the production of

hyveron-antihyperon pairs in nucleon-antinucleon collisions we iy identify

q,l: le(cw}lo{(mD) &

o (2
From {{1{.’2!},{2 ’Y&sz k"‘?i}s,'*"?) then cet

Ivm _ walx p &
3,,'\I"\>¢‘°‘ 4<r'"

xperimantal values for the total cross. sections as wall as for the angu=-

Jlar c.lsx.ributions are available for tne processes

" A+ A
SteS+
A+ 3P
Zo+A

N+ N —>
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‘ a;t laborutory .omcnta of 3 BeV/é'S ) corresponding to a total energy of
2.7 BeV in tue center of .ass system. Unfortunately, this energy is hardly
ldgn cnough to justify the application of the esyaptotic formulnro essential
for tue derivation of eruation (5}). The observed total cross section
viere ‘Q—,\;\“ = 7{3‘,5 t‘éBuB, q}+§? =381 '7pB. Q’Zf,' = | Q%,X =
= 45,5 T {Zub. The values fur the coupling constants are not too sensitive
to tne precise value of /\ K A choice of A\~ 7 see.s to £it the
angular distributions reasonably wall, Inserting the isospin factors
(3=1, c=1, 2, 1 for /\A T“'E"’ me‘ 7°/1 respcctively) and using the
value 15m b for A (Tm } we obtain from (2’?’)

créés..fi. = 0 It
4

T, = 8192*“' = O;OS‘
PR
™ -

/i, = 28

.30
(32)

Froa SU3~sy.mnetx3' the corresponding ratios are glven _63 functions of the

mixing paraweters:

. Barbl Bty pco?Ve 2E eVt @)
Y (%-b) S eV + VY < N5 rmYat

.

T, = C(E'G q_cgw'w#fcm'v C‘/_ma-"#@z’!@@ (32)
(2a-£)? 3 'Loilty + coiv-2VEanta@y,

-~

These functions are plotted on figure 8, t.égether with the ratio 3-9_._
B * Loz
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Fig.8 The ratios r,rzand ry calculated from SU,- sy'mmétry. |




‘I is apparent that no choice of the angle ‘\l’ can make the predicted
values of the ratios (3'3) and (3Q) consistent with the values (30).
In presense of the singlet, howover, the denaminators in (30) are to
bo replasod by h2 2 g2 + gi and, comequsn‘%ly, the mmbers quoted there
.mu} tiplied by h / gl |

It would be tempting to assume that the ratio A = »-8-5'-{\-{1
28 predicted by (31) and (32), is fairly well comparable to the v;lﬂue
given by equation (30) provided no ot};er graphs in';olving exchange of
other muitiplets turn out to be important. Indoed, we might determins
the mixing angle (}U by adapting fT' to the value 2.8 given by (32)
~Tha valuo QP 3:1 for the mixing angle thus obtained exhibits a
supggestive coincidsnecs with the value (19/-: 33 _ which is obtai:zed for:
the mixling angle ih the éése of baz'*;yoxi--paeuv:ioscall.ar}:ou'p."l.ing.3 ’ l‘.y‘
For Y= 3° (20) is consistent with' (3%) and (32) if /g° s around
400 or ‘

q. ~NIO (35)
34 '

ch at least agree with (24) . Such large ;iifference in' the strength of
ths two interactions ecculd of cou.rse hardly be Justified if it did concern
t.he actual particles and may be taken as a confimation of the hypothesis
of (W~ (P - mixing. It may be noticed that the "penonnal_ized" ratio

3Q/é12 is independent of the "bare" ratio 30'7&2' if this last




‘mmbar 8 y> 1 (cp. eq. (13)). Taking “{’ = 11° we have

7 .
——E-f-'; ~ 0.02 (38)

) 3.

The fact that the two mixing angles W and T tond to be of
the same crder of magnitude makes one suspect that _they xna,y be proved to
* be expetly equal, at least in'a certain limit. Indeed, in a self-consistont
model ag that discussed by Cutkos!qzj the ratio between the mixing angles
is in principle fixed by the self-consistency requirement.

In conclusion; the argumant.s presented above ssem to prove that the
predictions of oUB-ayzmuetry are not even qualitatively consistent with
the aperimental observations if no other vector mesons than the members
of the octet are assumed to exist. The inconsistencies can be removed
by the introduction of a unitary singlet vectormeson for which same
ampirical support is avaiiable. Howaver, it might well be that other -

" more camplicated intemctions » such as the exchange of members of other

xnult.iplets, could play an important role, -

LG oo =
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