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I This is a very short report on the present status of the 

work performed under a collaboration program between CPT 

and IFP. Since we have obtained not only some new 

results which were not contained in the former paper by A.

Bohm and J. Werle but also some changes in the assumptions 

of the model were introduced recently, ive shall start from 

a short general introduction and presentation of the main 

assumptions of our model. However, we shall skip all the 

more involved calculations.

The usual treatment of the SU(3) symmetry of the matrix 

elements of the hadronic currents is full of mathematical and 

physical inconsistencies. Eg., one assumes that the initial 

and final momentum eigenvectors describing hadrons, which belong 

to the same SU(3) multiplet,transform irreducibly under 

SU(3). Assuming, furthermore, that the hadronic currents 

belong to the same SU(3) octet, one makes use of the Wigner- 

Eckart theorem in order to obtain the most convenient parame- 

trization of the decay amplitudes and definite relations 

between different decays. Such a procedure is certainly not 

correct because of large mass splitting within the SUf3) 

multiplets. Another possible source of error is the breaking

V-""'
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of SU(3) covariance by the current operators themselves. Ihe 

latter effect is usually taken into account by certain 

additional phenomenological suppression factors which are 

expressed by the Cabibbo angles 0y and 0^.

The aim of our work was to show that at least in the 

case of leptonic decays of pseudoscalar mesons, one can 

remove the mentioned inconsistencies and obtain several 

interesting theoretical predictions which at the moment are 

in good agreement with experiment even without introducing 

any Cabibbo angles.

The much more difficult problem of baryonic decays 

is still being investigated by A. Bohm, A. flarcia and B.

Teese. The report on the present status of this problem 

has been just presented by B. Teese.

The basic assumptions of our model are:

i. Velocity eigenvectors corresponding to single n and K 

mesons transform irreducibly both with respect to the Poin­

care group and to S U (5 ) . In other herds we assume that 

although the mass operator M and the momentum operators 

P don't commute with the generators I:*’ of Sll(3), the
[>

velocity operators P * and the generators I. of theu M n v

proper l.orent: group commute with all I'.’ (b = 1 .... 8)

when acting on onc-h.iJron states, i.e.



I v 4  p*;aa>* |Luu,Eb]if,x:°a? * ° • t1)
Here a is the SUC3) representation (or better: multiplet 

classifying) index and a » (ll.Y) is the cor responding SU(3) 

vector index. It follows from (1) that the velocity eigen­

vectors can be written in the form of a direct product

|p>. ;aa> « | pA> | aa > , (’)

They arc very simply related to the momentum eigenvectors

|p>. ;«a> * nCo.a) |px;na > . (3)

The multiplicative mans factor is, however, relevant for 

symmetry considerations as it is not SU(3) invariant.

II. The SU(3) breaking of the physical rtesonic vector and 

axial vector currents Vb and Ab is expressed by thr assump­

tions that the anticommutators

{Vb ,M'1) - Vb , (Ab ,M"1J - Ab (4)P O O  0
are strict octet operators. Using (3) one can express the 

physical SU(3) symmetry breaking natris elements of the res­

pective currents in terms of well behaving natrix elements of

V and A between velocity eigenstates.

<p';«c | Vb | p;uu » “ (n *n ) ••p' ;.icj Vb |j»;ia>o -* . (51
<p'lac|Ab |p;«a» * ( _ j  ' <y '; .it J a|_ j p;na>
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III. CVC hypothesis. Ke assume that the vector octet of 

currents contains the electromagnetic current which is conserved. 

This assumption applied now to the well behaving matrix elements 

appearing on the right hand side of (S) implies vanishing of 

sonc forn factors !1|. After simple calculations we obtain 

for the matrix elements of the vcctor currents which describe 

all K(J and r decays the following simple expression

<P' ;c|Vb |pa> * C(abc) ( r m n ) ' 10 3 c ft.) m -a.
- »B 
» C

Here C(abc) denotes suitable Clcbsch-Gordan coefficient. The 

SU(5) invariant form factor F(<}2) which is thus the same for

all the mentioned decays is an unknown function of the squared
"* ufour-velocity transfer Oj" ■* . Au * P'( • f • Cocpating 

our expression (6) with the conventional form expressed in 

terms oT the momentum dependent forn factors (f and f_ we 

find

f.to * <-» nj‘! HiT) (7)
f. “I*’) ‘ c a

where ■ p.1 • p^.



f;or the matrix elements of the axial currents between one 

meson states ip;a> and no-hadron state | 6>, which describe 

.ill the , and 5^  decays, one gets from (S)

<6JAb|Pa> » xa’1 C(abO)pO “ c (s)p • e
Here x is an SU(3) invariant constant, the sane for alt the 

tscnt ioned leptoiuc decays.

The cynaon (in some sense universal) form factor PCs") 

can be approximated by a function linear in q 2 which will be
■y

also linear in q". After a simple calculation one finds

i'Cq-) ■ ( ^ a . ) ' 1 cI*bq2J

“ f.(0) (!•*.. H /a* )

(9)

where

f.(0) » (*Manc^ l-b ( y y
03°C

(10)

l-b(n -a )'•I Vn D3 c
The coefficient l> is not fixed by our nodel. Ke can use 

expression (10) for determining its value froo the value of 

 ̂ taker, for sone patttcMl.tr K . decay. T.iktnj: the recent
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exper inenta1 value > ( * 0.02BS : O.C 35 obtained for  ̂

decay;, we find b • O.OHU • 0.013. Taking this value nf as 

the only experimental input parameter we obtain the following 

results for the Rost important experimentally verifiable 

parameters expressed in terms of casses of ceson--:

Our Model
General ojsprfcssion; Value rxpcns.ini.il Value

C . 777 I 0.6IS O.fto-I

X. * i. O.OiSS (?)

If the input experimental value of >_ increase-., the apreer--cn: 

between e.ij-ertsent and predict ions of otir model becop.es even 

better both in she case of the suppression factor s^. ar.d 

the branching rattn It is wui (hwh 1 lr -! re--'i nj: lh.it ; :

t!:e forr. facttn ! « con-v ta.it , then ( , •* whit!.



?

corresponds in the Cabibbo theory to taking Oy • .

In our noJt-I the two suppress ion factors are definite functions 

of masses and the q* dependence of the form factor is

the only source of the difference between s^j and S p .  It 

is to be stressed that our model predicts that !'_ is proportion* 

al to f^j.ind thus the parameter C oust be a i)‘ independent con­

stant expressed in a definite manner by the initial and final 

meson masses. Although one of the recent published experi­

mental results obtained by Mcrlan et. al. t21 gives exactly 

the value of C predicted by our model, the experioental situa­

tion is still r a t h e  confused because other groups obtained 

other values 13) . Practically nothing is known aoout the 

experinent.il value of Our prediction is

It seems that our simple model works quite well in the 

case of leptonic decays of pseudoscalar mesons. Without 

introducing any Cabibbo angles we have obtained good results 

for the suppression factors and the branching ratio . The 

model Rives also some other definite predictions vhich should 

be soon verified by experiment.
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