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Abstract

The semiphenomenological analysis of the decay A=->ny
is suggested which uses the QCD sum rule method.

Recently hyperon radiative decays are intensively studi-
ed experimentally [1]. In particular, the A\ nY decay proba-
bility was measured [2] . So it is of interest to study the de-
cay A-»nYy theoretically. In [3,47] the unitarity conditions
were applied to this decay. In [5] the full phenomenological
abalyeis based on the dispersion relation was performed. In
this note the semiphenomenological analysis of the decayAsn)
is given which uses the QCD sum rules. The QCD sum rule method
wae suggeested in [6] and developed in ['?-13] to find some cha-
racteristice of baryons such as masses and formfactors (see
also the review [14] ). Then the method was used to analyse
S-wave non-leptoniec [15] and radiative [16] hyperon decays.

The matrix element of a week radiative decay B~ B,Y¥ 1is
usually parametrized ss follows:

J fﬁ!f exp(iky) <B, | T{T,(YH©O)}IB,> =
= (G My Ly (@Y +6) Sy, E

(1)

where ‘a is the electromagnetic current, H is the four-quark
A4S = -1 weak Hamiltonian. [im @ ,Imb can ve reliably fi-
xed phenomenologically.Ke@ ,Red can be divided into two
parts which vary rapidly and slowly when virtualities of bary-
one go from Minkowskian to Euclidean region. The rapidly vary-
ing component it analysed phenomenologicslly. It is the pole
contribution from the lowest one-particle states (in b ) or
from the Bir states (in & ). This contribution is singular
as (Am )~ or ﬁzfﬁmrénrrﬂapandingly (on condition that the
baryon mass difference Am = m, - W, 18 of order of the pion
mass my ). The occurence of the loge in ( was discovered by
I.B.Khriplovich (see reference in [17] ). It is important that
the coefficient of the EH (A m)‘*‘f is fixed in a modelless way.
Finally, the slowly varying component can be derived from the
Bum rules which can be derived just in the Euclidesn region.

Consider the components of a}b for A— ny decay in
more detail.

1. Imaginary part appears due to the real states P]["
in the diagrams shown in fig.1. The calculation of such the




diagrams is considered in detail in [jﬂ] . This calculation
yields

ImQ=-0x %A(hﬁ.)hi:ff*-xlp,n% A-x*
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Here ¥= m“/ﬁlh ,QA:-{JQS ,ACAE) and B(ﬂ.i) are the S~ and
P-wave amplitudes of the dacay/}-—}Pq-[— in the notations of
[19]. The contributions of (2) and (3) to A-» py decay width
agree with those found in [47 .

2. Rapidly varying real part of IJ is

L e Fxe Mo e Pﬁ_f’-u o &:n A(ED) s
pole o [ mﬂ_mhA(A.ﬁ-{- ey T2

(4)
= +{0- {072

It appears due to the diagrams of fig. 2. Here P'J'-J n are the
magnetic moments of AJH . The matrix elements <B |H{|R> are
expressed here through the S-waves A (A';_") S A (E__') in the
soft piom limit; Mgz, = 1,82 [20] . Repidly varying part of

Re( is

M >
Oy ssmcliX da AA2) g m 3} oA (5)
fog b 4 = ﬁnd =+4,310

It is given by "uncut" diagram of fig.1la.

3, Slowly varying real part of the amplitude is calcula-
ted with the help of QCD sum rules, The method of caleulation
is that used in [16] . The result is the sum of contributions

of the weak interaction from short (S) and large (Q} distances:
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A¥stb = (@gtap¥s+bg+b, ()

For the decay /> NY we have found
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Hore CS =(C0€0,8in G,= 0,215; C_() = (KsCpM) o ( My, )42
and Cp = - C_- %-C g 9re the RG coefficients in H:C (Vg )=1,5
atﬁ = 1,5 %e? (the continuum threshold in the sum rules),
Cp = uéz5 at tre low normalization point [19] . Purther, ( =
- (2D {qq} = 0,546 eV’ ['?], X 18 the magnetic sucsepti-
bility of quark condenmsate introduced in [10] ; X = 8 GeV ™2
from QCD sum rules for the baryon magnetic moments [ 0] or
X =5,7 GeV'2 g

251 rom the sum rules for the correlator of cur-
rents Y o \P and j‘} [21] (see also [22] ). In the formu-
la (7) A~ m%‘ and | Aqpn$ are the typical scales of Borel
parameters in the A and | channels whereas the formulas
(8) - (10) are obtained by comparing sum rules for @ ,B in
SU(3) 1imit with those for some known physical quantities
and so they are independent of Borel parameters. Pinally, ﬁ; 33‘!1
are the residues of A , /1 states into corresponding currents

?,”72,, =<0!?31'B>' (E-Ir)_zﬁ;’(sus where




a=1Z Lswd -sdul, n,=-ddru (11)

and (4,9,) 9 means (Q?CY Cil,’_) a:'tqg Eu'hc (see [7,81). We
have found ﬁﬂ = 1,5 Ge 6, n = 1,1 Ce ( =§z}.

Let us sum up the contributions into amplitudes found and
calculate branching ratio Br (ﬂ.*ﬂ'{’) and ssymmetry parameter
K (A>NY). 4t X = 5,7 GeV™2
Ked  « o {= - 3

3 Qg + P‘QE* a'“& (-0,22 - 1,65 + 4,3)
107° = +2,4°10
O = (2,4 + 9,171 )-1072
Reb = b+ by +bpoje= (-4:9 - 5,8 + 1,0):10
b = {""'9:'7 + 1,0 )10 3
Br (A>ny) = +2,1-107
a*b

A (A ) =2R a -0,1 192
(A=>ny e'll:ll""*-*—lbl"' 5 (12)

2 2

= _9'!?.10-

AN =B daY -

Rl = (St ite 5.3 + 3091072 w 41,5710
Qw (1,64 9,1 )=10"°
Reb = (6,5 - 8,1 4 1,0)¢10"
b« (-13,6 +1,0 )*10~2

Br (A—=ny) = 3,1+1072

X (A= hY) = -0,09 (13)

2 2

= -13,6+10"

The spread between (12) and (13) characterizes the main contri-
bution into the error connected with the uncertainty of input
parsmeters, i.e. Br (A—>ny ) = (2 - 3)°1072, &« (A~> ny) =
= -(0,15 - 0,10). The experiment gives Br (A=>nYy ) = HJGZ
0:93)+10™2 [2] .

The reliability of the QCD sum rule calculations is main-
ly restricted by that the problem in hand is that in the exter-
nal electromagnetic (and "weak") field with small momentum
transferas, At least the electromagnetic intersction at large
distances dominates in the considered sum rules. In this case
we do not know the double dEcontinuity P(’S.,JS;) of our main
correlator nf'lszH and ‘q-ﬂ in the field J;‘. where S, and

P

Sz are the kinematical variables in the channels separated
by J; . The function P(Sﬁ S,) is needed to subtract unambigi-
ously the continuum (i.e. the contribution from higher states
n* and/or n* at large S, and/or S ) from sum rules for
h and /A . Instead, we know the spectral properties of the

correlator in variable § = s, = .S':z only. Therefore the choi-

" ce of the model for continuum is ambiguous. This ambigulty is

essential since the higher states cannot be suppressed enough
if one operates in one variable S only [10] . Usual and sim-
plest prescription in this case is the fcllming one: continu-
um in the correlator in an external field is taken into account
so as if the external field were absent. Using this recipe in
our case ig based on the successful application of the sum ru-
les thus obtained to calculation of a number of hadron form-
factors at small momentum transfer (magnetic moment [10,11] ,
axial couplings [12,13J , the decays ,%'*—ﬁ-ﬁn‘ and ,@#—}ﬁa/
[23], nonleptonic [15] and radiative "16 hyperon decays and so
on). In these cases the good agreement with experiment is achi-
eved., However, contrary to the classical (two-point) sum rules
6-9 (which possess no small momentum transfers) the error due
to higher states is uncontrollable now and a priori could be
larger. If (somewhat arbitrarily) one assumes our sum rules
give the slowly varying part of amplitude within a factor of
2, then we get the estimates like Br (A—=>Rny) 2 (1 - 5)
1072, | (A>nY¥ )| £ 0,1. The value of Bpr (A->hY)
is close to the experimental one if this slowly varying compo-
nent is small as compared to Im{l « In this case Ima do-
minates in the A—> hY decay width,

The author is grateful to L.G.Landsberg and V,T,Smolyan-
kin who have drawn our attention to this problem and to
I.B.EKhriplovich for stimulating interest in the problem and
for the discussions.
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