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Polarization properties of the charmed baryonAY in the AT —p+K~+ 7"+ =0 decay
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The polarization properties of the charmad baryon are investigated in the weak nonleptonic four-body
AL —p+K™+ 7"+ 7% decay. The probability of this decay and the angular distribution of the probability are
calculated in the effective quark model with chiral UgBY(3) symmetry incorporating heavy quark effective
theory and the extended Nambu—Jona-Lasinio model with a linear realization of chirakU(3) symmetry.

The theoretical value of the probability of the dechy —p+K ™+ 7+ 7 relative to the probability of the
decayA; —p+K~+ 7" does not contain free parameters and fits experimental data well. The application of
the obtained results to the analysis of the polarization of Aieproduced in the processes of photo- and
hadroproduction is discussed.
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. INTRODUCTION model with chiral U(3)x U(3) symmetry motivated by the
low-energy effective QCD with a linearly rising interquark
It is known that in reactions of photo- and hadroproduc-potential responsible for a quark confinem&d} describes
tion the charmed baryon is produced polarizefil]. The  well low-energy properties of light and heavy mes¢as]
analysis of theA [ polarization via the investigation of the as well as the octet and decuplet of light barypnk
decay products should give an understanding of the mecha- In the effective quark model with chiral U(3)U(3)
nism of the charmed baryon production at high energies. Symmetry(i) baryons are the three-quark staf6] and do

Recently[2] we have given a theoretical analysis of the N0t contain any bound diquark states, th@n the spinorial
polarization properties of tha* in the modeA * —p+K- structure of the three-quark currents is defined as the product
Cc Cc

+a*. This is the most favorable mode of the! decays ©f the axial-vector diquark densitigs|"(x) y"q;(x)] and a
from the experimental point of view. From the theoreticalduark field q(x) transforming under SU(3)}SU(3).
point of view this mode is the most difficult case of the group like 6;,3;) and @;,3;) multiplets, respectively,
analysis of the weak nonleptonic decays of thg baryon  Wherei, j, andk are the color indices running through
[1,2]. Indeed, for the calculation of the matrix element of the=1,2,3 andg=u, d, or s quark field. This agrees with the
transitionA§—>p+ K™+ a" the baryonic and mesonic de- structure of the three-quark currents used for the investiga-
grees of freedom cannot be fully factorized. tion of the properties of baryons within QCD sum rules ap-
In spite of these theoretical difficulties the problem of theProach[11]. As has been shown in R¢8] this is caused by
theoretical analysis of the decay, —p+K ™+« has been t_he dynarmcs _of strong Iow—engrgy interactions imposed by a
successfully solved within the effective quark model with linearly rising interquark potential. The fixed structure of the
chiral U(3)x U(3) symmetry incorporating heavy quark ef- three-quark currents allows us to describe all varieties of
fective theory(HQET) [3,4] and the extended Nambu—Jona- low-energy interactions of baryon octet and decuplet in
Lasinio (ENJL) model with a linear realization of chiral terms of the phenomenological coupling constggt The

U(3)xU(3) symmetry [5—7].1 Such an effective quark COUPIiNG constant§ nn, 9ana, andg,na interactions, and
the o term of the low-energyrN scattering have been
calculated in good agreement with the experimental data and
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B(A§—>pK‘w+w°/A§—>pK‘7r+)exp=(0.68i 0.27). freedom and find the value of order of magnitude less com-
2 pared with the experimental one fit well by the vacuum in-
termediate state contribution. This can serve as a justification

We would like to emphasize that the weak nonleptonic four-of a dominance of vacuum intermediate state approximation
body modeA; —p+K +7"+7° as well as the mode for the calculation of matrix elements of weak decays of the
Al —p+K +=" is rather difficult for the theoretical Ag [2].
analysis[1,2], since baryonic and mesonic degrees of free-
dom cannot be fully factorized. Il. AMPLITUDE OF THE AY—p+K ™ +a*+z° DECAY

For the theoretical analysis of the weak nonleptonic de-
cays of theA; baryon we would use the effective low-  The amplitude of the decayt; —p+K™+7 "+ 7 de-

energy Lagrangiafi2] (see also Refg.12] and[14]) cay we define in the usual wdg,12]
_ Ge, - s MIAL(Q)—p(@)K ™ (qy) 7 (d2) m(dy)]
Les(X) = \/Evcsvud{cl(AX)[S(X) Y*(1—=y>)c(x)] \/2EAC+V2EpV2EK7V2Eﬁ+V2EﬁoV
X[UO) Yu(1=¥2)d00]+ Col AU y* =(P(K (a7 (02) 7(d3)| Ler(O)| A (Q)),
X (1= )0 [s(X) 7, (1= y)d(x)]}, (3 (5)

whereGg=1.166x 10~ ° GeV 2 is the Fermi weak constant, whereE;(i=A_ ,p,K™,7",#°) are the energies of the_",
Vi, and V4 are the elements of the Cabibbo-Kobayashi-the proton, and mesons, respectively.
Maskawa-(CKM-)mixing matrix, C;(A,) (i=1,2) are the Since experimentally the probability of the decay mode
Wilson coefficients caused by the strong quark-gluon interA; —p+K™+ 7" + 70 is measured relative to the probabil-
actions at scales> A, (short-distance contributionswvhere ity of the Al —p+K~+7" decay, so that we would treat it
A ,=940 MeV is the scale of spontaneous breaking of chiralvith respect to the probability of the decay, —p+K~
symmetry (SRS) [2,5—7. The numerical values of the co- + 7 the partial width of which has been calculated in Ref.
efficientsC4(A ) =1.24 andC,(A )= —0.47 have been cal- [2] and reads
culated in Ref[2].

Following Ref.[2] for the calculation of the probability of T(Af—pK 7™)
the decayA; —p+K ™+ 7"+ 7° we suggest the use of the

effective Lagrangian Eq.3) reduced to the form 2

49cFLA,
S0 m?

= |GFV:sVud61(AX)|2{ 9NN

(T — _
Lef(x)=— Evcsvudcl(AX)[s(X)'y,u(l_ Y®)e(x)] 5Mic+

_ X xXf(£). (6)
X[u(x)y*(1—*)d(x)] (4) 51273

by means of a Fierz transformatidi2], where El(AX) The functionf(¢) is determined by the integri2]

=C1(A ) +C(A)/N with N=3, the number of quark L 3 5 7 £
color degrees of freedpr’n. f(g):f ¢ (1——x+ x4 — 22 2 | x X2 E2dx

The paper is organized as follows. In Sec. Il we calculate 3 X
the amplitude of the decay mode, —p+K ™+ 7"+ 72 In —0.065 o
Sec. Il we calculate the angular distribution of the probabil- B
ity and the probability of the decap\; —p+K +=*
+ 7 relative to the probability of thé; —p+K ™ +a". In _
Sec. IV we analyze the polarization properties of thet@ined atM,+=2285 andM,=938 MeV, the mass of the
charmed baryor\ [ . In the Conclusion we discuss the ob- A7 baryon and the proton, respectively, and in the chiral
tained results. In the Appendix by example of thé —p limit, i.e., at zero masses of daughter mesons. The coup-
+KP° decay we estimate the contribution of exchanges breaking constantsgg and gc determine the interactions of the
ing the factorization of baryonic and mesonic degrees ofroton a”d_.thEA: baryon with the three-quark currents

() == e [uf ) Y uj()17,7°d(x)  and 7, (X)

, =e'1%¢;(x) v, ¥°[d;(X) Y*ug(x)], respectively2,7]:

We would like to accentuate that our approach to nonleptonic
decays of charmed baryons agrees in principle with the current- 98 Jo

algebra analysis of nonleptonic decays of light and charmed bary- Lin(X) = Jp(x) n(X)+ A+ (X) Py +(X)+H.c.
ons based on\(—A)X(V—A) effective coupling developed by \/E \/E ¢ ¢

Scadroret al. in Refs.[15]. (8)

where {=2M,/M,+. The numerical value has been ob-
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Here ¢,(x) and ¢/fA0+(x) are the interpolating fields of the

proton and theA [ baryon. The coupling constamgt has
been related in Ref.[7] to the quark condensate
{(q(0)q(0))=—255 MeV? the constituent quark mass
=330 MeV calculated in the chiral limitthe leptonic cou-
pling constanf .=92.4 MeV of pions calculated in the chi-
ral limit, the 77NN coupling constang .nn=13.4 and as well
as the mass of the protdvi ;:

, 2m (q(0)q(0))?
VA

9

JaNNT

Numerically gg is equal togg=1.34x10 *MeV [7]. The
coupling constangc has been fixed in Ref2] through the
experimental value of the partial width of the decAy
—p+K™+7". The coupling constary appears in all par-
tial widths of the decay modes of thl\'-.\c+ baryon and cancels
itself in the ratio

B(Af —pK w7l Al —pK 7")

F(A6+—>pK7 at 70
(A —pK @)

(10

The amplitude of the decay; —p+K™ + 7"+ #° we cal-

culate in the three-meson approximation and in the chiral

limit [2]

MIAL(Q)—p(q)K™ ()7 (g2) 7°(q3)]
\2E A V2E V2E(-V2E ,+V2E oV

=(p(DK (g 7 (92) 7°%(03)| Lex(0)| A (Q))

Ge

== EV:SVU dal(AX)

X(p(q)K™(a1)[s(0) 7,(1—¥°)c(0)|A L (Q))

*(92)7(a3)|u(0) y*(1— ¥°)d(0)|0).
(11)

X {1

The matrix element of the transitioh, —p+K~ has been
calculated in Ref[2] and reads

J2ELV2EV2E, V(p(9)K ™ (q-)[s.

X (0)y,(1=¥*)c(0)| AL (Q))
A
i g o K00 20,1 7)

+ yu(1+ ’)/5)]UA:(Q,O')

3This agrees with the results obtained by Elias and Scadréh
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4gCA

'ngN5 98 (q o')

X(1_75)(2UM+7#)UA:(Q10')- (12)
whereUp(q,a’) and uA:(Q,o) are the Dirac bispinors of

the proton and thé\| baryon,v* is a four-velocity of the
A ¢ baryon defined by* =M, v,

The matrix element of the transition-97 +#° has
been calculated in Ref5] and reads

V2E . +V2E .oV(7 " (qy) m°
= —\2(g,— )"

Hence the amplitude of the decay, —p+K ™+ 7"+ #Cis
given by

(d3)[u(0) y*(1—y°)d(0)|0)
(13)

M[AL(Q)—p(a)K™ (ay) 7" (q) 7%(aa)]

. 4 9| 9c Ay
—iGRVEVLCa(A

1Gr dCa( )5MA+QBm (qa)

X(l—ys)[ZQ'(QZ_%)*‘MA:

X(az_aa)]UAg(Qﬂ)- (14

Now we can proceed to the evaluation of the probability of
the Al —»p+K™ + 7"+ 0 decay.

Ill. PROBABILITY AND ANGULAR DISTRIBUTION
OF THE DECAY A} —p+K +at+x°
The differential partial width of theA\ —p+K ™ + 7"
+ 7% decay is determined by

dF(A:—> pK™ 7" m0)

1
= |M[A§(Q)—’p(Q)Ki(Q1)77+(Q2)7TO(Q3)]|2
ZMA:
d3q
2m)4*8M(Q—q—0;—Qr—Qs)———
X (2m) (Q—g—0a1— 02 Q3)(27T)32Ep
d3q; da, dq,
(27)32Ex- (27)32E .+ (27)32E 0

(15

We calculate the quantity

IMIAS(Q)—p(@)K ™ (q) 7" (d2) 7°(d3) 1|2

for the polarized/\c+ and unpolarized proton
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IMAL(Q)—p(@)K ™ (q) 7 (02) 7%(a3)) |2 to the four-momentum of thd Q-w,+=0. Itis related
A, to the direction of the\ [ spin defined by
4 9N 9c “1
=[GRVEVLCa(A Y g~ = | St .
My 9e m? Q-wpr Q(Q- wA+)
A A wx+= < , WA+ T+ (17
X{(My+Q)(L+7°w5)[2Q- (A2~ d3) ©ol My Mar(BartMap)
M (2= 09)J(1+ ¥*)(Mp+0) (1= 7°) wherewA+—1. At the rest frame of the\; we havew’, :

X[2Q- (GG +Ma:(8—G0)]}, (16 =(0wa)).
For the differential branching ratio B(A+
wherewﬁ is a spacelike unit vectowi+= —1, orthogonal —pK 7 7TO/A —pK~7") defined by Eq(10) we get

10247% 1 1

dB(A:—>pK77T+7TO/A:—>pK77T+)—lBM F2
A+

tr{ MA++Q)(1+7 wM)[ZQ (92— Q3)+MA+(Q2 43)1(1+9°)

X(Mp+a)(1=%)[2Q-(d2—gg) + My + (02— G) IH(27)*

dq dq; dq;, dq;
(2m)32E, (2m)%2E¢- (2m)32E,,+ (2m)32E ;0
(18

x 68M(Q—q—q;~d,—ds)

The trace amounts to

1
Etr{' -}=16Q-9[Q- (42— q3) >+ MA§{16Q'CIQ‘(Q2_Q3)(Q2_Q3)'wAC*_32[Q'(QZ_Q3)]ZQ' wAc*}

+ Mi:[24Q- (d2—03)d- (d2—d3) —4Q- (0>~ d3)*] + Mi:[Sq-(qz—qg)(qz—qg).wA:—4(q2_q3)2q.wA:]_

(19
For the integration over the momenta ®fmesons it is useful to apply the formyl2]
d*g, dqz
—03) o(d2—q3) 8NP —qy— = —(—P2g,5+P.Py), 20
J (d2—d3) (02— 03) g6 a2 q3)2E7+ 2E o 6( Jap 8) (20)

where P=Q—q—q;,. Integrating over the momenta of pions we arrive at the following expression for the differential
branching ratilB(A; —pK 7 7% A7 —pK 7 "):

2.1 l

dB(A{ —pK 7" 7%/ Al —pK 7 ")= — 2(4Q al(Q-P)*~Q*P?]+M,+{4Q-qQ-PP-w,+
47 MA+ F2 c c
—8[(Q-P)*~Q*P?IP-w, 1} + M +(~3Q-qP*+6Q-Pq-P)

3 52 q d3Q1
c K~
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After the integration over the momenta of tié meson and +x"+#°. Experimentally this is the most favorable mode
the energies of the proton we obtain the angular distributioamong the four-body modes of the, decays. From the
of the probability of the decay modd_  —p+K ™ + " theoretical point of view this mode is rather difficult for the
+ 7% relative to the probability of the decay, —p+K~ calculation, since baryonic and mesonic degrees of freedom
+ 7% in the rest frame of the\c* baryon: are not fully factorized. However, as has been shown in Ref.
[2] this problem has been overcome for the three-body mode
Al —p+K +7" within the effective quark model with
chiral U(3)xXU(3) symmetry incorporating heavy quark ef-
fective theory(HQET) and the ENJL modd2].
=0.87(1—0.097p-<3A+), (22 Following Ref.[2] we have calculated in the chiral limit

¢ the probability and angular distribution of the probability of
the modeA; —p+K*+ 7"+ 7% in the rest frame of the
A baryon and relative to the momentum of the daughter
proton. The probability of the mode\ —p+K*+ 7"
+ 7% is obtained with respect to the probability of the mode
Al —p+K +7". The theoretical predictionB(A,
—pK 7" 7%Al —pK 77)=0.87 fits well the experi-
mental dataB(AJ—pK 7" 7%YAl —pK™ 7")exy=(0.68
+0.27). We would like to accentuate that in our approach
The theoretical value fits well the experimental data @y.  the probabilityB(A  —pK™ 7" 7% A —pK~7") does not

dB
4WW(A:—>DK77T+7TO/AC+—>DK77T+)
p

Whereﬁp=ﬁ/|ﬁ| is a unit vector directed along the momen-
tum of the proton and),;p is the solid angle of the unit

vectorn,,.
Integrating the angular distribution E®2) over the solid
angIeQ,;p we obtain the total branching ratio

B(A{ —pK 7%\l —pK 7")=0.87. (23

B(AS—pK 7" 7%Af —pK™ ") ey =(0.68+0.27). contain free parameters. Hence such an agreement with ex-
perimental data testifies a correct description of low-energy
IV. POLARIZATION OF THE CHARMED BARYON A dynamics of strong interactions in our approach.

The theoretical angular distribution of the probability of
The formula Eq.(22) describes the polarization of the the decay mode\; —p+K™ + 7"+ 0 predicts a rather
charmedA | baryon relative to the momentum of the proton weak polarization of the charmed barydj . This means
in the decay modd ; —p+K ™+ 7"+ 7°. If the spin of the  that for the experimental analysis of the polarization proper-
AJ is parallel to the momentum of the proton, the right- ties of theA . produced in reactions of photo- and hadropro-
handedR) polarization, the scalar produ&Ag -np,amounts  duction the three-body decay modé; —p+K +m"

to J)A;~ﬁp=cosﬁ. The angular distribution of the probabil- ~Cc > to be preferable with respect to the four-bedy

ity reads =

B
(A:—>pK_ 7T+770/A:—>pK_ 7T+)(R)

47T_dQﬁ
p
—0.871—0.09 cosd). (24)
In turn, for the left-handedL) polarization of theAj, the
spin of theA [ is antiparallel to the momentum of the proton, Ai > >
the scalar product readsf)gg -n,)=—cos¥ and the angular e P
distribution becomes equal to @

dB
4#m(l\§—>pK_7T+7TO/A:—>pK_1T+)(|_)

p
=0.871+0.09 cosd). (25)

Since the coefficient in front of ca$is rather small, so that
the angular distribution of the probability of the decays is
practically isotropic. Therefore one can conclude that in the

A\ 4
Y

_ AT
four-body mode A —p+K +7"+7° the charmed ¢ " P
baryonA_ seems to be practically unpolarized. )
V. CONCLUSION FIG. 1. Feynman diagrams describing the contribution of ex-

changes breaking the factorization of baryonic and mesonic degrees
We have considered the four-body mode of the weak nonef freedom for the calculation of the matrix element of th¢
leptonic decay of the charmed_ baryon: AJ —p+K*  —p+KP°decay.
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—p+K +7"+7°% Nevertheless, the theoretical analysis ofvacuum intermediate state approximation for calculations of
polarization properties of the charmed baryaj in the  matrix elements of weak decays of thg baryon.
weak nonleptonic four-body modes likd) A —A+ 7"

+at+a, (2) A:HEO%— at+at+7, and (3) A:Hp APPENDIX: THE UNFACTORIZED CONTRIBUTIONS

+KO+ 7t + 7 with branching ratio$13] The main point of our approach to the calculation of am-
. e + . . .
plitudes of weak transitions of the_ baryon is in the domi-

B(A§—>A7T+7T+7Tf)exp= (3.3+1.0%, nance of the vacuum intermediate state approximation or dif-

ferently the vacuum saturation approximation factorizing
either partly, for example, for the decay, —p+K + 7"

or fully, for the decayA; —p+K° and so, mesonic and

I S 0 baryonic degrees of freedom. In order to justify the validity
B(Ac =pK " T )exp=(2.6-0.7% of this approach one should estimate the contributions com-

ing from meson-baryon loop exchanges and breaking fully

comeasurable with the branching ratio of the made—p  the factorization of mesonic and baryonic degrees of free-
+K ™+ 7"+ 7Y is rather actual and would be carried out in dom. Below we demonstrate the validity to neglect the con-
our forthcoming publications. tribution of exchanges breaking fully a factorization mesonic
In the Appendix by example of the decAj’Hp+E° we and baryonic degrees of freedom. For simplicity we treat the

have estimated the contribution of exchanges leading tgecayA; —p+K°. The probability of this decay has been
breaking of the factorization of baryonic and mesonic de-calculated in Ref[2] and earlier by Karlson and Scadron
grees of freedom. We show that the contribution of sucH17]. The Feynman diagrams of the exchanges breaking the
exchanges is about an order of magnitude less compardactorization of mes_onic and baryonic degrees of freedom in
with the contribution of vacuum intermediate state fitting thethe decayA ; — p+ K are depicted in Fig. 1. The analytical
experimental data well. This justifies a dominance of theexpressions of these diagrams read

B(Ag =307 " 77 ) o= (1.1£0.9%,

2 4
— — 9aNN— [ dK 1
M[A:(Q)—>p(q)K°(q ) Junfact= _GFVZSVUdCZ(AX)FKgDOEOﬂ'O > Up(q,O' ) > 75 ~ = ')’5
8 i M,—q—K

2
. 9rNN—
uA:(Qa U) - GFV:SVUdCZ(AX)FKgD+EOW + Wup

q'-(2k+q’) 1
MZDQ_(k'f'q/)Z Mio_kz

d*k 1 q’-(2k+q")
X ,O', _ .5 I 5
@) 5 ek M2~ (k+q')2 M2, —K?

UA:;(Q,(T), (Al)

where for simplicity we have setg, s p%p=Ja; D*n On mass shell of interacting particles we have
=2g,nn- Then, Fy=1.2F MeV [13] is a leptonic cou-
pling constant ofkK mesonsM,=M,=938 MeV, C,(A )

=—0.057[2], gpoxo,0=(7.25+0.37), andgp+xo, +=(4.10 D% p)— K° 0
+0.07) are effective coupling constants describing contribu- MID(p) (P (Pr0)]
tions of strong interactions to the amplitudes of weak decays S GFV’SsVudEz(AX)FKQDOEOWO(MZDo— M2,),

DK%+ 79 and D*—K%+ ", respectively, estimated
from the experimental datd3]. The amplitudes of the de-
caysD’—K°+ 7% andD* =K%+ 7% we define as B
M[D*(p)—=K (p) 7 (pr+)]
=- GFV:sVudgz(AX)FKQD*E%*(MZDO_ Mi+)-
(A3)

MID(p)—K(px) 7(p0)]
= = GgVEVydCal A ) F8poico, o P+ P o) - Pk
MID*(p)—K%p) 7" (py+)]

* ~ _
=~ GrVesVudCa(A ) FkGorion +(PFPat) - Pic- In the chiral limitq’—0 andM ,—0 the amplitude EqA1)
(A2) is defined by
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MIAT K°aq’ According to our prescriptioh2,6] we should keep only di-
[Ac Q)= PIOKHA) Juntace vergent contributions. This yields

g NN—
=GgVgs udCZ(AX)FKgDOKO o——Upy(q,0") ) _
4 M[Ac (Q)Hp(q)KO(q,)]unfact.

d*k 1 s 9k 1 = —GpVEVuiCol A ) F(gpokono
_7 ~ V2 2 L2 UAL
7% My—q—k = MZ—k2k

2
97NN
+9D+E077+)—16 > (Myr=Mp)
X (Q,0)+GgVes udCZ(A )Fk9p+Kor + &

d*k 1 1
g7TNN— d4k 1 5 X f BT > > 2
X——Up(q,0") —7’ —7 7 Mp—k* Mp.—k
4772 w2 My—q-—
X[up(d,0")up+(Q,0)]. (A5)
q’.k 1 p q AC
T (@) (A4)
+—k7k Integrating ovelk, we obtain the expression
+ =0 g2 Ma; =My
M[AL(Q)—p(a)K™(A") Juntact= — GV udCZ(AX)FK(gDOKO 0+ gp+K0xr +) L4 2m
p

k? k2

A —

XJ d|k|
0

=GrVes udCZ(AX)FK(gDOKO 0t gp+kox +)

A A2
—+\[1+—
Mp M2

D

- [Up(g,0")ux+(Q,0)]
\/M§+I22 \/M§)+|22> P e

(MA+ Mp)[Up(d, 07Uy +(Q, )]

X| AVAZ+ME—AVAZ+M2-M3In

A A2
— A\ 1+—
M, M2

p

+M3In , (AB6)

where we have sl jo=Mp+=Mp=1870 MeV and the cutofA =A, / J2=670 MeV restricts from above three-momenta
of virtual particles[6].

The partial width of the decaygﬂerEO caused by unfactorized exchanges is equal to

+ 0 g7T NN MA+ Mp
(A& —KPD)untact= | GrVEVudCalA ) F(psom o+ Upion +) = ﬁ
8m° Mp My
2
2 22— M2 A? 2 [ A ? Mag
X 2+ M5 — +Mi— + + + — 4+ +—
ANVAZHME=AJAZ+MZ=M3In M 1 vE M3In T8 1+— o
2 2
M Mio M+ Mo)? M ,—Mgo)?
% 1+ p _ 2K \/1_( p2K) _( pZK) (A?)
MA;’ MA; MA: MA:;
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The numerical value off (A; —KPp) e Calculated at
Myo=498 MeV[13] amounts to

T(A S —KOP) ynfac= (4.60+0.50 X 10~ 1% MeV.
(A8)
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Thus the unfactorized exchanges make the contribution to

the amplitude of the decay, —p+K° of order of magni-
tude less compared with the experimental one. Hence such a
contribution does not exceed the experimental error of the
partial width and can be neglected without damage for the
description.

Since the contribution of a vacuum intermediate state to

The eXperimental value of the pal’tial width of the decaythe amp"tude of the decazyérqp_kio fits well the experi_

Af—K pis[13]

T(A$—KOP)eyp=(7.36:1.97) X 10 11 MeV. (A9)

mental value of the partial widtf2], this estimate can serve
as a justification of the dominance of vacuum intermediate
state approximation for the calculation of matrix elements of
weak decays of tha_ .
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