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Deviations from the A / = | rule in the nonleptonic hyperon decays are investigated within the framework 
of SU(6) on the assumption that the weak interaction should be of the current X current type and CP-
invariant. A remarkable result is obtained for parity-violating amplitudes: The deviation turns out to exist 
only in the 2 decay, not in the A nor H decay. Experimental data are in good agreement with this prediction. 

THE eightfold way1'2 predicts a relation3 among 
small deviations from the A /=J rule of the 

nonleptonic hyperon decays 

5(A_°)+v25(Ao°) = -{S(S_-)+\£S(Ho0)} (1) 

on the following assumptions: 

(1) The strong interactions are approximately in­
variant under SU(3), and symmetry-breaking inter­
actions are characterized by Ti. 

(2) The weak interactions are CP-invariant and 
arise from bilinear self-interactions of unitary-spin 
currents.4'5 The above relation was proved to hold only 
for parity-violating amplitudes up to Ti corrections 
to the 27-plet spurion. 

Recently, the spin and unitary-spin independence 
SU(6)6>7 was proposed for the strongly interacting 
particles. This has achieved a great success in predicting 
the static properties8'9 including the parity-violating 
(s wave) amplitudes of the nonleptonic hyperon 
decays.10-12 We report here the consequences of SU(6) 
in the deviations from the A/=J rule of the non­
leptonic decays on the corresponding assumptions. The 
starting assumptions are therefore: 

(1) The strong interactions are approximately in­
variant under SU(6) and symmetry-breaking inter-
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actions are characterized by Ti and all other kinds of 
interactions preserving charge independence. 

(2) The weak interactions are CP-invariant and 
arise from bilinear self-interactions of the SU(6) 
currents belonging to the 35-dimensional representation. 

We shall neglect possible corrections to the A/=f 
amplitudes coming from various symmetry-breaking 
effects, though the corrections to the A/=§ amplitudes 
coming from SU(6) violations preserving charge in­
dependence are entirely taken into account. Since, by 
assumptions, the spurion arises from the symmetric 
products of the two currents belonging to the identical 
35-plet, it must have the transformation property of a 
35-, 189-, or 405-dimensional tensor. It is (27, l)'s in 
the 189-plet and the 405-plet that contribute to the 
A/=f amplitudes. 

Just as in the previous case,3 the assumptions of the 
current X current interactions and of the CP invariance 
impose strong restrictions on the parity-violating 
amplitude to lead to sum rules among them, but are less 
restrictive in the parity-conserving amplitude so that 
no relation can be obtained among them. 

We remember that SU(6) has been successful in 
reproducing the parity-violating amplitudes, but not 
the parity-conserving amplitudes in which the kinetic-
energy spurion seems to play an essential role as a 
symmetry-breaking interaction. Therefore the following 
discussions will be confined to the parity-violating 
amplitudes,13 where the 35-plet spurion explains very 
well their A/=§ amplitudes. Then relevant amplitudes 
are, in general, written as 

2TC= £ £ a{B«^Bp1ZjmnMa/>i+(CP)} 
k=m,l=n P,p 

+c{B«u^Bm,ijmMsJ.i+(CP)} 

+d{B«v.«kBaehijmMsJ'i+(CP)} 

+e{dPB"^"Ba^,ijmM3J-l+ (CP)}, (2) 

where B and B stand for the creation and the annihila­
tion wave functions of the 56-plet baryons, respectively, 

13 We shall denote the s wave by the symbol S. 
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while M are the wave functions of the 35-plet mesons.14 

The notations P and p mean permutations of the 
unitary-spin indices 1 <-» 2 and 1 <-> 3, and of the spin 
indices k<->l and m<->n, respectively, 5P being a 
signature taking the value 1 or — 1 according as p is an 
even or an odd permutation. The term (CP) is a CP 
conjugate of the first term in each curly bracket. As is 
easily understood, the last curly bracket is a contri­
bution of the 189-plet spurion while the others are 
contributions of the 405-plet spurion.15 If we invoke the 
2<->3 symmetry which is the consequence of the 
current X current interactions and of CP invariance in 
the weak interactions, the following restrictions are 
obtained: 

a=0, J = - c , d=0, e=0. (3) 

We have only one parameter left for the parity-violating 
amplitudes. 

We have three independent amplitudes to compare 
with experiment, namely 

AS(A) = S(A_°)+vlS(Ao°), 

A5(2) = 5(2_-)+v25(20
+)-5(S++), 

and 
AS(E) = S(2--)+vlS(Ho°) 

which are exactly zero if the AI= J rule is exact. Carry­
ing out rather lengthy but straightforward calculations, 
we find 

AS(A) = 0, (4a) 

A5(2)=(8/3)J, (4b) 

AS(S) = 0. (4c) 

One of the striking characteristics is that the devia­
tions from the A/=§ rule exist only in 2 decay, but not 
in A decay nor in S decay, so far as the parity-violating 
amplitudes are concerned. As was mentioned above, 
these relations hold good up to possible corrections to 
the 405-plet spurion coming from SU(6)-breaking 
interactions. 

We turn to comparison of the predictions with the 
experimental data.16-18 What is definitely known in 
experiment is that in A decay there is no serious disagree­
ment with the A / = | rule nor among experimenters, 

14 For the explicit tensor representations of S , B, and M, see 
for example Refs. 6 and 9. 

16 Precisely speaking, Eq. (2) contains a part of the 35-plet 
spurion, but it does not matter to the following discussions at all. 

16 F. S. Crawford, in Proceedings of 1962 International Con­
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(Scientific Information Service, CERN, Geneva, Switzerland), 
p. 825. 

17 M. L. Stevenson, J. P. Berge, J. R. Hubbard, G. R. Kalb-
fleisch, J. B. Shafer, F. T. Solmitz, S. G. Wojcicki, and P. G. 
Wholmut, Phys. Letters 9, 349 (1964). 
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while discrepancy with the AI—^ rule is appreciable in 
2J decay. The triangular relation in 2 decay is definitely 
not closed even if one takes the most favorable choice 
within experimental errors. As regards the S decay, 
we do not have, unfortunately, any accurate data on 
the 2° decay suitable for the test. For 2 decay19 we have 

5(2) = (0.40_o.i8+0'16)5(2_-), (5) 

= (-0.27_0.13+0-11)^(2--). 
For A decay,20 

|A5(A)|<0.03|5(A_»)|. (6) 

The 35-plet spurion from the cur rent X current inter­
actions leads to 

S(A_°): 5(S_~): SC3L.-) = 1: V I : - 1 (7) 

together with 6'(2+
+) = 0. So far as the central values 

are adopted, therefore, 

|A5(A)/A5(S) |<^. (8) 

Even if one takes the most unfavorable choice within 
the experimental error, the left-hand side is much 
smaller than unity. 

Thus the prediction of SU(6) is in fine agreement 
with experiment on the A/=f amplitudes of the 5 wave 
also. 

In conclusion, we speculate on the structure of the 
weak interactions. According to the above discussion, 
the high accuracy of the A / = | rule in A decay and 
probably in S decay is rather accidental, while the 
A/=f amplitudes are of appreciable fractions of the 
A/=J amplitudes in 2 decay. This fact appears to 
support strongly the enhancement theory of the adjoint 
representation21-23 as well as the current X current 
picture of the weak interactions.24 Further detailed 
discussions on this point are found in Ref. 3. 
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