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It is shown that application of the Adler selfconsistency
condition to the decay YaWit7~ provides an explanation
for the experimental distribution in invariant masses of the
T = syatem.



Recently the SLAC-IBL group reported the discovery of the
decay W Yot o= /1/+ Analysis of the events W'*?‘HT;‘;II;.}
gave evidence for production of pions in a state with I=J=0
and exhibited =mall contribution of states with low invariant
nasses m../2/. In this work the decay WaWny is considered
under the assumption that 721 for both Y’ andy , and it
is shown that application of the Adler selfconsistency con—
dition provides am explanation for the observed m.. distri-
bution.

The decay matrix element is described by 5 independent am~

plitudes
M=f,(€e)+5, (Be)(Te)+ £, (QO)Qe)+L, (7e)(Qe)+55(Te')(Qe) , (1)

where f; = scalar functions of the invariants Tl, Id},(@ﬂ);
A' = 4—momentum of ¥'; €', € .~ 4~polarizations of V' and ¥ ;
= k, + k:l‘ Q =ky ~ k3 ki’ k, = 4-momenta of pions.

The energy release in the decay is rather =mall tfc? =M~
M - 2p= 309 Mev, where M = 3684 Mev, M = 3095 Mev - masses
of Y'and ¥ respectively, M ~ pion mass ), thus produced
pions have small energy. This allows to retain in (1) omly the
terms quadratic in small momenta J' and § . Due to zero iso=
topic =pin of the IIM - system the matrix element must be sym—
metric with respect to k4 and k,. Then at k¢&_ka Tio T,9 £
do not vary while f, , f. change their sign, i.e. are proporti-
onal to (Qa'). Therefore the fourth and fifth terms in (1) con—
tain third powers of =mall momenta and can be neglected, Expan—
ding £, in a series one obtains for the matrix element in the
quadratic approximation

M=[a, +a, () +a,T% a,"aYea (Qa)]€e) + 3, (Te)(Te) fa?[t;le)f@e‘]:(a )

where a; =~ constants,
Use now the Adler selfcomsistency comdition accordimng to

which the decay amplitude vanishés at zero 4-momentum of the pim
one Thea (2) gives

aq"'as)i'lro.’ az-'—o“ aq+a_ﬁ‘=ojas+a?:oa {5:'



Neglecting the terms ~ ‘;4,1 one obtains finally the following ex-
pression for the matrix element:

M=Aq (kKY€ + Ak, 8) a8 )€€ )+ A LK€ YiE Velk€ ) (1, €) ] g K8

where A = 2a,, A= .'E.El.Ilr y Ag= 2a..

Relative values of A; are unknown, therefore we consider
each term in (4) separately. The corresponding mj. distributi=-
ons are shown in Figels, It is clear that distributions differ
considerably from each other, the first temm in (4) givinz the
mnp Spectrum consistent with the experimental one ( obviously
quantitative comparison must take into account the experimen-
tal conditions ). Thus small contribution of states with low
mnpy to the experimental spectrum can be accounted for provi-
ding that A,= A;= O. One should note the essential role of the
factor (k,k,) appearing in the matrix element due to the Auler
selfconsistency condition and giving a factor in the spectrum
proportional to m;ﬂ at large m,,. .

Smallness of the second and third terms in (4) is confir-
med by experimental angular distributions. In fact the first
term in (4) corresponds to a pure S-wave for the j#f - system
and to the correlation between momenta of leptons from Y decay
and the W'spin in consistence with the observations D2y
The second term.in (4) leads to pion anilsotropy due to the fac~—
tor (kﬁ.' )(k:,-_{), while the third one corresponds to correlati-—
ons between pion momenta and spins of ¥ and ¥ in conktrast
with the experﬁment;

Putting now A,= A,= 0 in (4) and using the dimensionless
constant g ( A= e/F; , Fgp =95 Mev = Js uv decay constant ) the
following expression is obtained for the m.. Spectrum:

. o O
dmg, Y97 419272mFt
where E = (M’l-l-h{z - I
tion over m_ . gives

.
mﬁﬁ(mﬁw'zplji(f' ?/ulem;-ﬂ) f:-:; (3)

2

[
am )20 = Y -meson enerzy. Integra-

& Yo ygrg- = 1e42 (g*/45) Mev, (6)

iy

Fige1e Distribution in invariant mass oy, for each term
in (4) separately: 1 - A= A3= 0, 2 =~ Ai= A.= 0,

3
3 - A.i: ﬁ.2= 0.
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Uslng Fw'_EEO kev and the pranching ratio of the decay mode 1 s
W'y Wrti-  equal to 32% one obtains from (6) g ? /15 20,05, 1e GeS.Abrams et al. Phys.Rev.Lett., 34, 1181, 1975.

Proceed now to the decay P -;PJ‘S"' which is similar to 2e GeSedbrams et al. Preprint ILawrence Berkeley ILsboratory,
the considered ones Experimental situation is less definite IBL-3687, 1975.
here, but some evidence also exists for I=J=0 of the Ji7i - 5« HsH.Bingham et.al. Phys.Lett., 41B, 635, 1972.
system /%=5/. The energy release in this decay is about 4. M.Davier et al. Nucl.Phys., B38, 31, 1973.
550 Mev. If one assumes that the decay PLPNT is also desc- - 2« FeCeradini et al..Phys.Lett., 43B, 241, 1973.
ribed by the matrix element (4) with A= JL3= 0 a considerab- 6s LeS.Brown and R.N.Cahn. Preprint IFermi Natiocnal Accelera-
ly greater value.of the coupling comstant is obtained: ’ .~ tor Laboratory, FERMILAB-Pub-75/33~-THY, 1975.
E;;'-yjnn /4T % 4,2 + Tt should be noted that due to the large f 7« Delorzan and M.R.Pennington. Preprint Rutherford Laboratory,
width of the @ -meson accurate description of this decay re- I -?-Iv—'?ﬁ_—O‘@E: 1975, :
quires m account of the final state interaction of pions. Si~- . 8. M.B.Voloshin. Pisma v JETP, 21, 733, 1975.

milarly to the decay Y- W7i7T experimental determination of

the contribution of the second and third terms in (4) is of

great interest,
After this work was completed we became aware of the papers

/6+8/ in which. results close to ours were obtained for the de-

cay WsWrn+m-. | Mocrymma - 21 wwoma 1975 .
The author.expresses his profound gratitude to A.I.I’am-.

shtein and I.B.E]:rip}uv:ich for numerous fruitful discussions,
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