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Recently one of the authorsl) proposed a methpd to extend the AI=TIruIe
for hadronic decays to the unitary space. Here we try to incorporate leptonic
decays in the theory of unitary symmetry.

If we write an infinitisimal rotation operator in a representation space of SU (3)
as?)

U=1+iS§, (1)

then the generator S is decomposed to
3 3 3
S=Zdit;+2ﬁiu;+2‘,r,~v,~. (2)
=1 =1 iéi
3% 3 matrices t;, u;, and v; are rotation operators in three dimensional real
spaces, where ts, us, vs are not linearlly independent, but satisfy the relation
ts+ug-+-vsg=0. (35

Elementary particles and higher resonances can be classified as the t-spin
(ordinary isobaric spin), u-spin and v-spin multiplets respectively2>.  There are

relations between the electric charge Q, hypercharge Y and ts, us, vs as follows

The SU (3) symmetry for the strong interactions leads to the conservation
laws of three spin angular momenta,

and At =AU = AV'=0; (5)
where
ts+-us+vi=0.

and a prime stands for an eigenvalue.
Next, the corresponding selection rules for nonleptonic weak interactions1).2)

|t =g lausl =1, [AVE] = (6)
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‘We assume further that the more restrictive selection rules

| &= [AW]=1, [AV]=—1i- ()

do hold for the t, u, v spin angular momenta. Note that these rules are in agre-
ment with the octet K°-spurion formalism1),2),3),
Selection rules for the strangeness conserving leptonic decays are

1
Ot 1 =1, [ Au | =3, | AvE | = (8)
and from these,

|ACI=1, (W=, AV = (9)

are expected. These rules can be described by the octet z%-spurion formalism.
Finally selection rules for the strangeness non-conserving leptonic decays are

| At 1 =g | ou | =y [AVE | =1, (10)
and then
’ _1 ) ’ __1_ ’o_
IAt[—T, IAU|—2, [ AV | =1 (11

are expected to be valid. These rules are expressed by the octet K+-spurion for-
malism analogously.

The selection rules (7) and (11) exclude AS/AQ=—1 currents. However,
recently the necessity to include AS/AQ=—1 interactions seems to have become
weaker than before4). In accordance with the selection rules (7) and (11), we
introduce a kind of a spurion,

0 cose sine
y=10 0 0 (12)
0 0 0

where tane is of the order of /11— , and define the leptonic current as

Jr=y(ECra(l+rs)v)+Eri(l+rs)ve)). (13)

‘We consider that a leptonic weak interaction must contain a j; or ji and must
be formally unitary invariant.

Let B be the baryon octet. Then, for example, we have the following lep-
tonic weak interactions ;

fT.(B0; By)((er (1 +75)ve) + (Bry (1+75)v,)), (14a)
fT,(B0;y BY((&ry (I+75)ve) + (Bry (1+75)v,)), (14b)
fT,(B0; Byt)((Fery (1+75)e) +(F, 1y (1+735)2), (14¢)

fT,(B0; y*BY (Fery (1+7s)e)+(F, 13 (L+75) )], (14d)
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where f is the weak coupling constant and 0; =(a+ frs) with real constants «
and £.

In the above expeessions, (14c) and (14d) are Hermitian conjugates of (14a)
and (14b), respectively. Explicilty, they are
AS=0

F-type : fcose (1/ 2 pO;n—/ 2 E0Q; 5-— 2340, 3042500, 5-)

X((@ry(A+rs)ve) + (BErp(1+rs)v,)), (15a)

— 9 — 2 _ N
D-type : fcose( 1/ 2 pO}n-{—l/?Z'fOiA-l—]/?A 042+ 2 E0015)

x{(Err(I+rs)v.) + (Erp(I+rsdv,)], (15b)
and
AS=1"
F-type:
fsine (—1/8p 0,4+ 3 10;5-—p0; T0—1/2 §0, I+ T00, B~/ 2 T+0; 59)
x(@ry(+rs)v)+ (Ery(I+rs)v,)), (15¢)
D-type :

, . 1 _ - -~ 1 _ —_ S
f’sin E[—V?p 044 +p0j20+y/ 2 ﬁOiZ“—V?A 04 5-+23001 8-+ 1/ 2 ZH0} 50)
X(Ery(+rs)ve) + (Bry(I+75)v,)). (15d)

Likewise we obtain for the pseudoscalar boson octet and the vector boson

octet,

o e
feos e (270 9y zt— 1/ 2K 0; K+) (Frz (1+7s5)e)+ (T, ra (1+75)2)],

o > o (16a)

fsine (/'3 7 8,;K++7°0; Kt+1/ 2 =+ 3, K°)
XUTery (A+75)e)+(F, ra (1+75)2)) 5 (16b)

and

feos e 8 a+((Very (L+rs)e)+(V, 7y (I+r5)8)], (17a)
feos e 03(F,r; (1-+r5)e)+(F yry (1 +7s)8)]; (17b)
fsin € ; K*((Fory (1 +7r5)e)+ (T, rp (1+75) 2], (17¢)
fsin e KN ((Zr; (1+r5)e)+(F,r (14+rs)a)). : (17d)

The equality of the coupling constant f in egs. (15a, ¢) and (16) is assured
by the hypothesis of CVC. (If we assume CVC, 0; =r;(I1+7rs) and 0j=r;75.)
We assume also that a weak interaction responsible for the ux-e decay is given by

fTr (G17)=1(Fery (1 +78)e) + (B, 13 (1+75)2))
x((@ra(d+rsive) + (BEra(I+rs)v,)), (18)
with the same coupling constant f.

Strangeness conserving and non-conserving leptonic decays of baryons are given
by Hamiltonian (15), and Hamitonians (16) and (17) are responsible for leptonic
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decays of bosons, e. g. z*—n%ety, K—zlv, z—lv and K—lv etc. Experimental
data of (K+t—uty)/(zt—pty) and (K+t—>rnlety)/(nt—zletv) are in good agree-
ment with the above choice of tane zfi. The factor cose in the Hamiltonian
(15a) is favorable to the observed small difference between f-decay and z-decay
coupling constants. Final points worth noting are : (i) &~—2% v and F0->2te v.
take place only in F-type interaction, (ii) ¥-—4e~v and Z*—Ae*v only in D-
type interaction, and (iii) A—spl-v, Z~—nl~v, and E-—4l-v depend on a D-F
mixing patameters).

One of the authors (A. Wakasa) would like express his sincere thanks to
Prof. M. Takemura for his continual encouragement.
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