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Rare A,—AlT1~ decays with polarizedA
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We investigate the rare baryonic exclusive decayd gf> Al "1~ (I=e,u,7) with polarizedA. Under the
approximation of the heavy quark effective theory, in the standard model we derive the differential decay rates
and various polarization asymmetries by including lepton mass effects. We find that with the long-distance
effects the decay branching ratios areXs1® ° for A,—Al"1~ (I=e,u) and 1.2X10 5 for Ap—A 7" 7.

The effects of new physics in the decay rates are also discussed. The integrated longitymtitzaizations are
—0.31 and—0.12, while that of the normal ones 0.02 and 0.01, for di-muon and tau modes, respectively. The
CP-odd transverse polarization df is zero in the standard model but it is expected to be sizable in some
theories with new physics.
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[. INTRODUCTION derive the general forms of the differential decay rates and
the A polarizations. In Sec. 1V, we give the numerical analy-
It is known that the recent interest in flavor physics hassis. We present our conclusions in Sec. V.
been focused on the rare decays relateal-tes| "1~ induced
by the flavor changing neutral .cu.rrer(FsCNCs) due to the Il. EEFECTIVE HAMILTONIAN AND FORM FACTORS
CLEO measurement of the radiatilee- sy decay[1]. In the
standard model, these rare decays occur at the loop level and The effective Hamiltonian for the inclusive decay lof
provide information on the parameters of the Cabibbo-—s!"1™ is given by
Kobayashi-Maskaw&CKM) matrix element§2] as well as
various hadronic form factors. In the literature, most of stud- Gr
ies have been concentrated on the corresponding exclusive H=—4—=VypVi 2, Ci(n)Oi(w), (1)
rare B meson decays such &—K®)| |~ [3]. V2 =t
In this paper, we investigate the baryon decaysAgf _ _ _ _
A1~ with A being polarized. Unlike mesonic decays, where the expressions for the renormalized Wilson coeffi-

the baryonic decays could maintain the helicity structure oFiemSCi(Mf) ﬁ‘”d ope_lrato.r@i(,u) can bﬁ found in Reil[:4].
interactions in transition matrix elements. Through this prop—!n teqps of the Hamiltonian in Eq1), the decay amplitude
erty, we will show that the polarization asymmetries\ore IS written as

sensitive to right-handed couplings which are suppressed in

10

the standard model. Thus, these baryonic decays could be Graem . off

used to search for physics beyond the standard model. M= thbvts s| Co (1) 7uPL
To study the exclusive bayonic decays, one of the diffi-

culties is to evaluate the hadronic matrix elements. It is 2m, _ _

known that there are many form factors for the matrix ele- - ?Cﬂ#)qupr bly*l

ments ofA, to A, which are hard to be calculated since they

are related to the nonperturbative effect of QCD. However,

in heavy particle decays, heavy quark effective theory +§cloyMPLb|_yﬂy5|
(HQET) could reduce the number of form factors and supply

the information with respect to their relative size. In our

numerical calculations, we shall use the results in HQET. Iiyith PLry= (17 ¥s)/2. We note that in Eq(2), only the

is also known that a large theoretical uncertainty in our calterm associated with Wilson coefficie@;, is independent
culation to the decays arises from the long-distafid®)  of the . scale. We also note that the dominant contribution
effect. To reduce the uncertainty, we shall study various kit the decay rate is from a long-distance effect such as the cc
nematic regiOﬂS to dIStInQUISh the LD contributions. In OUrresonant states o]f'\lj" etc. To find out the LD effects for
calculations, as a completeness, we will include the leptofhe B-meson decays, in the literatui®—10], both the factor-

@

mass, which is important for the tau lepton mode. ization assumptior(FA) and the vector meson dominance
The paper is organized as follows. In Sec. II, we study thqyymMD) approximation have been used. For the LD contribu-
effective Hamiltonian for the dilepton decays af,— All tions in baryonic decays, we assume that the parametrization

and form factors in the\,— A transition. In Sec. Ill, we isthe same as that in tleemeson decays. Hence, we include
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the resonant effect)RE) by absorbing it to the correspond- >

ing Wilson coefficients. The effective Wilson coefficient of éL=E—A,
cS" has the standard form [Pal
C5"=Cal(1) +[3Cy(1) + Co( )| h(x,5) o _ PAX(P-Xpy)
N— | -~ - - [
[PAX (PI-X P

+% s 7L (j—117)M; | .

i 2 ;
aemj:\[/'\lf’ qZ_M]+|MJF]

-~ PI-X Py
===,
|pi-X Pl

(6)

where h(x,s) describes the one-loop matrix elements

of  operators O;=s,y*P bgcszy,Pc, and O,
=sy"P_bcy,P c as shown in Ref[4], M; andI’; are the
masses and widths of intermediate states, and the faktors
are phenomenological parameters for compensating the ap-

respectively. The partial decay width far,—Al*1~ (I=e
or w or 7) is given by

proximations of FA and VMD and reproducing the correct _ 2 4 o
branching ratios of B(A,—AJ/¢g—AlT1")=B(A, dr 4MAb|M| (2m)70(Pa, = PA= P+ P17
—AJ/p)XB(I/p—1717) when we study the\, decays. _ ~ .

We note that by takingk,=—1/(3C;+C;) and B(Ay dpy dp+ dp,-
—AJ/)=(4.7£2.8)x10"*, thek; factors in theA, case X @)

3 3 3
are almost the same as that in 8ieneson one. In this paper (2m)72E, (2m)°2E, (2m)°2E,

we take the Wilson coefficients at the scalewof m,~5.0 _
GeV and their values areC;(m,)=—0.226, C,(my)  With
=1.096, C,(m,)=—0.305, Cy(m,)=4.186, andC,y(m,)
= —4.599, respectively. 1 . . A

It is clear that one of the main theoretical uncertainties in |M|2=§|M %?[1+ (P e +PyeytPrer)- €], (8)
studying exclusive decays arises from the calculation of form
factors. In general there are many form factors in exclusive
baryon decays. However, the number of the form factors cawhere| M °|“ is related to the decay rate for the unpolarized
be reduced by the heavy quark effective theory. With HQETA and P; (i=L,N,T) denote the longitudinal, normal, and
the hadronic matrix elements for the heavy baryon decayfiansverse polarizations of, respectively. Introducing di-
could be parametrized as folloW$1]: mensionless variables of\;=V,V{, f=EA/MAb, r

(A(p,S)[STbAp(,5")) =Ux(p,S)}{F1(p-v) .
, —2t, and integrating the angle dependence of the lepton, the
+oFo(p-v)iluy (v,S") (4 differential decay width in Eq(7) can be rewritten as

O|2

:Mi/fob, |:n|:m|/MAb, rAanmb/MAb, and §:1+r

with R=F,(p-v)/F1(p-v), whereuv is the four-velocity of

heavy baryon an@l' denotes the possible Dirac matrix. Note dr= EdI‘°[1+ B.%]
that in terms of HQET there are only two independent form 2 '
factors in Eq(4) for eachlI’. In the following, we shall adopt

the HQET approximation to analyze the behavior /of

- GZal N2 . am?
— Al dro= FZem ™t M?\ (t2_r) 1— — !
1927° b s
IIl. DIFFERENTIAL DECAY RATE AND POLARIZATIONS R R
X po(1)d cosé, dt, 9

In this section we present the formulas for the differential
decay rates and the longitudinal and normapolarizations
of Ap(Pa,)—A(Pa,S)I"(Pi+)1~(pi-). In our calculations,
we have included the lepton masses. To study Ahspin R R R R
polarization, we write the\ four-spin vector in terms of a P=P e +Pyeyt Prer (10

unit vector along theA spin in its rest frame, as

with

and

5) R
po(t)=(I'1+T+T'3+Ty), (11

and choose the unit vectors along the longitudinal, normal,
transverse components of the polarization to be where
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~ _ -2
Py=422]Cof2 — (F2- P38t - 41~ D(i-n)] Pu(D) = —— 7\ 1 43 (F2+ F2) T+ 2F 1 F,
s 2po(t) s

— 2F,(Fr+E,t)[s—4(1-1)?] X[ReCEMC(1—1)+2m, ReC,,C%1, (16)
-2

m I - respectively, wher®, =L;+L,+Ls+L, with
+ 8 [(F2=F2)(1-1)(E—1)+2F,(F1 T +F,b) peciively LT T
S

-2 -2 -~ 2
L= —4@( 1—21) |c7|2ﬁ[ - ( 1—41) (Fi—F3)s
><(1—%)2]—2&15[(F§+F§)f+2FlF2ﬁ]], S S S

2
m ~
., +4 1—T')(Ff—F§+2F§t+2F1F2ﬁ)(1—t)]
~ m S
I',=12m, ReCSCt | 142+ s .
S m'm 1-t
) o +8— b|c7|2ﬁ{(|:§+|:§) 1—1of)
X[(FF=F3(t—r)+2F(F1r+ Fot) (1)1, s s

S 2

mc\ .
F3=(|CS“|2+|010|2)[ ( 1_4€ S

-2 ~2

m m
+3( 1—2%)(F§—F§)—2( 1—4%) F2

S S

- mo\[1-t)

- m R +4| 5—2— || ——|[F3(1-t)=FsF\r]{,
X[(F2+F2)t+2FFo\r]+2 1+2—|(1-b s/\ s
-2

~ " m;
L,=—12m, ReCS C’; 1+2—
S

Jr

x[(f—r)(Fi—F§>+2F2<F1W+F2E)(l_f)]}’

X[(F2—F2)+2tF2+2\rF,F,],
T'4=6m7(|C5"?~|C1o®)[(F3+F35)t+2F Fo\r].
(12 m? -
L3=—<|CS“|2+IC10|2)W[(1—4T)<F§—F§>s
Here the form factors and Wilson coefficients in E2) S

depend on the energy E,) and the scale of.. The ranges ~ 5

s m . .
of t ands are as follows: 12| 142 (1-1)[(F?-F2)+2tF2
S
\/stsi(1+r—4fn,2),
2 +2F For]
amP<s<(1—r)2 (13 .
Ly=—6mf(|CS"?—|Cad®) (FI-FH\T. (17)

We note that our result for the differential decay rate in Eq.F the T-odd t & polarizati h that
(9) is consistent with that given in Refg12,13 when one or the 1-odd transversey poiarization, we have tha
takes the limit of massless lepton. - *

The longitudinal, normal and transverge polarization Pr~msImM C1oC7 (18

asymmetries in Eq(8) can be defined by It is clear thatP+ is zero in the standard model since there is

no phase irC,oC% . We remark that even there is a phase in
(14) a theory of the standard model like, due to the suppression of

mg, Pt is expected to be small. However, a possigie

violating right-handed interaction could induce a sizable
From Egs.(9) and (14), we obtain the polarizations ¢, [15]. Therefore, observind® could indicate new physics

dl'(e-&=1)—dI(g-&=—1)
dl'(e-&=1)+dl(e-&=—1)

Pi(h =

andPy to be beyond the standard model.
It is interesting to point out that we can also discuss
. t>—r — Avv by taking the limits of
PL(t)= \/— —D, (19
rpo(t) LX) X(%,)
m—0, C;—0, Cg'—— , Cig—— — (19
and Sir? By Sir? 6y
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TABLE I. Input parameters used in our numerical calculations. - 10

My, 5.64 GeV
M, 1.116 GeV
m; 165 GeV
my, 4.8 GeV
m, 1.777 GeV
m, 1.05 GeV
me 1.4 GeV
Qem 1/129

A, 1.8848< 10" Gev'!
Vi Vi 0.04

in Egs. (7)—(18), where X(x;)=0.65"°"> [4] and x,
=mZ/M,. Explicitly, we have

1 _ o
dI'(Ap—Avy)= EdFO(Ab—M\vv)[l—l— P.£],

— G%agm)\tz =
dFO(AbHAVV)Z?)WMib t2—r

X p”*(1)d cos@,dt, (20)

where

X(Xt)

124 N :2
P Sir? 6y

2
) {[(F2+F2)t+2F,F,\r]s+2(1-1)

X[(1=r)(F2=F3)+2F(F1\r+F,)(1-1)]}

(21
and
R J2=r [ X(x) \? R
PI(1)=—2—— FZ—F2)s+2(1-
Lr(t) ) | S oy, {(FI—F3)s+2(1-1)
X[(F2—F2)+2tF2+2FF,\r]}. (22

Here we have only listed the longitudinal polarization/of
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FIG. 1. The differential decay branching ratio oh,
—Au" u” as afunction ofA energy. The solid and dashed curves
stand for the QCD sum rule and pole models, respectively.

IV. NUMERICAL ANALYSIS

In order to analyze the decay rate and polarization asym-
metries, we use the Wilson coefficients at the sgatem,, as
stated in Sec. Il. The other parameters used in our numerical
calculations are listed in Table I. As to thig,— A transition
form factors, we adopt the results and input parameters given
in Ref.[12], in which the QCD sum rule approach based on
the framework of HQET was used. However, there is an
undetermined parameter, Borel parametgt)( in the ap-
proach, which is introduced to suppress the contribution
from the higher excited and continuum states. According to
the analysis of Ref.[12], it could be 1.5 Ge¥M
<1.9 GeV. For simplicity, we will takeM=1.7 GeV in
our numerical analysis. As a comparison, we will also
present the results with the dipole form assumpfibi.

A. Decay rates and polarizations ofA

From Eqs.(9) and(12), by integrating the whole range of
A energy and setting phenomenological factoe
=-1/(3C,+C,), the branching ratios of the dilepton de-
cays are summarized in Table Il and the distributions of the

because the momentum of the neutrino cannot be measurelifferential decay rates are shown in Figs. 1 and 2 Agr

experimentally.

—Au*u” and Ap— A7t 77, respectively. Here we have

TABLE II. Decay branching ratiogBr) based on the form factors from the QCD sum rule approach and

the dipole model, respectively.

Model Decay Br Ap—Avy Ap—Aete” Ap—Auptu~ Ap— A7 7"
QCD without LD 1.6x10°° 2.3x10°¢ 2.1x10°® 1.8x1077
Sum rule with LD 5.%10°° 5.3X107° 1.1xX10°°
Pole model without LD 9.210°° 1.2x10°6 1.2x10°6 2.6X10°7

with LD 3.6x10°° 3.6x10°° 9.0x10°6

114024-4
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— 2 choose five separate regions in terms of the massdsof
% [ and ¢', and they are given as follows:

O r i 1
\og - I: MASEASElmax_ 5¢H

1.5+
T~
L . 1

L>T.<]< L I: E|max_ 5¢'$EA$E|max_ 63/1

'E f

X .

= | M Elma— 85, <EA<E|max— 83,

+

l_)

? IV: E|max_ 5.%/1//s Exs E|max_ 53/1,//’

§ Vi Elmax— 85y <EA=<E|max. (24
S

where

Elmax=Ma, (141 —4m?)/2,
8%, =(My+V\2M, Ty %2M
&My = V\2M Ty )22M
also illustrated the results from the pole modi&l]. The

form factors with the dipole forms in the model are given by 831y=(Myy+\ \/EMJ/¢FJ/¢)2/2M Ay

A 2
9cD ) , (23 5§/¢:(MJ/¢_ V\/EMlerJ/://)Z/ZMAb-

Ageptpa-v
The factor ofy2 in 8\, is a typical value and one may take a

where p,-v=E, and Aqcp is chosen to be around 200 larger value to reduce the LD contributions in the regions of
MeV. From Eq.(23), one obtains thaR=F,/F;=N,/N; | andV. The estimations of the decay branching ratios in the
~—0.25[11,14. In terms of HQET the form factors of,  different regions are listed in Table Ill. From the table, We
— A should be the same as that Af— A at the maximal find that the RE in region | is about 20% for teée™ and
momentum transfer. Therefore, by using the measuregt™ »~ modes and 25% for™ 7~ . The larger RE for ther
branching ratio ofA,—Alv, we extract thaiN,|~52.32 pair arises fronl", in Eq. (12), which is proportional to the
with the same dipole forms. lepton mass. Moreover, this term also yields different distri-

From Table II, we find that the branching ratios including butions between the electrdior muon and tau modes in
LD contributions are about-42 orders of magnitude larger region | when a large deviation fromCgq(m,)|—|C1/] ap-
than that without LD ones and the results from the polepears. Therefore, studying the region with lower RE could
model are close to those from the QCD sum rule. distinguish the SD Wilson coefficients from the standard

If it is not mentioned, we shall use the form factors from model.
the QCD sum rule approach in the rest of our numerical As we can see from Ed3), the LD effects have been
analysis. To estimate the contributions to the decay branctebsorbed into the Wilson coefficient mgff and they are
ing ratios by excluding the resonancesXiy and ', we  parametrized in the form of the phenomenological Breit-

1.2 14 1.6 1.8
E,(GeV)

FIG. 2. Same as Fig. 1 but fox,—A7" 7.

Fl,z(pA'U):Nl,z(

TABLE lll. Decay branching ratios for QCD sum ru{8R) and pole mode(PM) with and without LD
in different regions ofA energy withk=—1/(3C;+C,).

Br
Mode I I (X107 M (xX1077) IV (X109 \%
SR PM SR PM SR PM SR PM SR PM

ee LD 27 4.0 2.7 23 3.9 2.6 2.4 1.2 196 6.6
NLD 3.4 49 0.005 0.004 3.8 2.5 0.003 0.001 146 4.4
uu, LD 27 4.0 2.7 23 3.9 2.6 2.4 1.2 179 6.2
NLD 34 49 0.005 0.004 3.8 25 0.003 0.001 129 4.0
r7, LD 1.2 1.9 1.0 09 0.2 0.1

NLD 1.6 24 0.001 0.001 1.1 0.08
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TABLE IV. Decay branching ratios in the whole range &f —~ 10
energy including LD with two different values af. 5
v
Br (x1077) §, 8
Decay mode I I 1] v \Y S
Ap,—Aete , k=—35 26 5K10° 49 50<10 23.2 :f
k=-1.9 28 1.x10* 3.7  15<10° 183 I 6
Ap—Aup*u~, k=—35 2.6 5. K107 49 50<10 21.4 =
k=—1.9 28 1.x10° 37 1.5<10° 16.5 S
Ap—A7" 77, k=—35 1.1 2.X1¢ 0.2 < 4r
k=—1.9 12 0.XK10% 0.2 T
<
. ] 2
Wigner ansatz. To compensate FA and VMD approximation,
one phenomenological factar is also introduced. In Table
IV, we show the decay branching ratios by takikg — 3.5 0
and—1.9. It is easily seen that in the regionsladndV the L5 2 2.5

differences for the branching ratios with lower and higker
are between 5-16%. This tells us that, as expected, the
uncertainty from the LD effect is small outside the resonance FIG. 4. Same as Fig. 3 but the dashed, dotted, long-dashed, and
region. dash-dotted curves are fa€g=—2Cgq|gy, Co=—2Cgq|sy, and

In order to study how the effects arising from new physicsC;=0, Cq=2Cq|sy, andC;o=2Cygsu, respectively.
beyond the standard model will affect the baryonic dilepton
decays, we consider cases where the Wilson coefficients are We first compare our results in baryon decays with those
different from those in the standard model. The results foin the B-meson dilepton ones &—K*| "1~ [5-10. In the
the distributions of the differential branching rates are showmmeson decays, the pole sfis related to|m,C,/s|?> and

in Figs. 3-6. m,C-/s, respectively, and thus with the requiremest

We now discuss our resylts as follows. : =4m, from the phase space, the processes Bf
According to the results in Table Il and Figs. 1 and 2, we . 4+ - . o .

. : . C—K*utu” and B—K*e"e” have very different decay
clearly see that outside the resonant regions the uncertauntl?g,[eS However. for the decavs af.—Al*1~— the associ-
arising from the QCD models are larger than that from the ' ' ) s 2o A 2
ated terms are proportional fo;y,m,C-|“/s* and|m,C-|*/s.

E,(GeV)

LD effects. - !
Clearly, due to the mass suppression for the light lepton, the
10 main pole dependence is|m,C5|%/s so that the rate differ-
“5 - ence betweerh,—Autu” andA,—Ae’e is small.
© I ] The differential decay rates of,— Al *1~ are sensitive
\09, sk to the signs ofCq andC5. AlthoughC,<Cq andC,, there
Al )
' N
< L ~ L
o S |
3. F “u F
2t = L5F
< 4r X
o0 SN
g 2 I E ] I
= I *o i
L < L
[ T
< 1
oY 0.5 -
S
FIG. 3. The differential decay branching ratio ahy
—Au*u” as afunction ofA energy with the Wilson coefficients .
being different from those in the standard model. The solid, dashed, 12 1.4 1.6 1.8
dotted, long-dashed, and dash-dotted curves represent the results EA(GeV)

the standard mode&lSM), C1p=0, C9=—Cgqlsm, C7=—C1|sm>

andC,=0, respectively. FIG. 5. Same as Fig. 3 but fox,— A7 7.
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o~ 2 o~ 0
> >
v v
S S Ut
2 i . o -2
SAEs o SN
X F e % L
< L L’ - L
S ¢ 4L
&1 A ~= r
e - P x -
< L R P -~ Ii 6
T_Q r ,/t.'. ~ /./" - +j. r
< [ <
<05, .7 T -
Q ¢ '//‘/ o 8
S [ < L
’ ~ |
0-I|||I||| L %_10-||||||||||||||||
1.2 14 1.6 1.8 1.5 2 2.5
E, (GeV) E, (GeV)
FIG. 6. Same as Fig. 4 but fox,—A7" 7. FIG. 7. The decay width distribution of,—Au*u™ for the
longitudinal polarized\ as a function ofA energy with and with-
exists an enhanced factor of 1286C* ~15.3 inT', of Eq. ~ OUtRE.
(12). When the sign ofZ; is opposite to that in the standard .
model, there is a deviation of 50% in branching ratio for f”‘ax 2212y (52 2
» e . D (1—4my/s)(t“—r)/rdt
neglecting RE. Thus, the contribution from electromagnetic r L( i79)( G
part cannot be neglected. As changing the sigiCefto be AN E— o (26)
opposite to that in the standard model, only a deviation of \/1—4m|2/s t2—rpo(t)dt
r

27% on the branching ratios occurs. However, from Figs. 3
and 5, we see that the distributions are different from each ~
others. wheret ;.= (1+r—4n¥)/2. Numerically, we find that the po-
From Eq.(12), we find that the differential decay rates larizations of A in A,—Al"1~ (I=e,u,7) decays are all
cannot have the information in the sign©f, since they are  unity, ay~1.
always related t¢C 2.
From Figs. 4 and 6, we find that wit@,,=2Cq|gy the B. Polarization asymmetries
distribution for the differential decay rate of thé 7~ mode
is higher than that witftCq=2C;g|sy in region | but it is
reversed in that of the ™ x~ distribution. The origin of this
difference is from thd’, in Eq. (12) which is proportional to

In this subsection we will discuss longitudinal and normal
polarization asymmetries and their implications and we will

6m?(|Co|?—|C1gl?). This effect can be neglected in the “; o
standard model sind€q|~|C;g and the light lepton modes 3
as well. Althoughm?~10%, this factor will become impor- &
tant if there is a large deviation betwe€g andC,. S-0.5
The decay width distributions for the longitudinal polar- %
ized A with and without LD effects as the function of o
energy are shown in Figs. 7 and 8. Comparing the figures X<
with the differential decay branching rates in Figs. 1 and 2, % -1
respectively, we find that the distributions are very similar to r\\
each other except the opposite sign. &
Finally, as usual, from Eq(9) we may also write the E
partial decay rate as T-15
<
1 A &
dl'y = Efo(l—aAde c0s6,), (25 %
1 L L L 1 L L L 1 L L L 1 L
2 1.2 1.4 1.6 1.8
wherel’,, is related to the decay width df,—Al"1~, p is E,(GeV)
the unit direction ofA momentum in the\, rest frame, and
a, , calledA polarization, is defined by FIG. 8. Same as Fig. 7 but fox,—A 7" 7.
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~ 0 ~ 1
= 0 o
z | 2
T oos| T
0.25 < 0.
= <
™ Al
0.5 AN -
-0.75 i
-0.5 -
-1 " L
0.4 0.5 -] L L L ] L L L | L L L |
EAAW 0.2 0.3 0.4 0.5
A

E¢M,
FIG. 9. The longitudinal polarization asymmetry ok, o
—Au*p as function ofE, /M, . Legend is the same as Fig. 1. FIG. 11. The normal polarization asymmetry &f—Apu " u™
as function ofE, /M, . Legend is the same as Fig. 1.

study the transverse polarization elsewhgtB] since it is

zero in the standard model as mentioned in Sec. Ill. Fronfesults imply that boti and Py are not very sensitive to
Eq (14)’ we show the distributions dPL and PN with re- the form faCtOfS..Therefore, One. would like to LB@,N to
spect to the dimensionless kinematic variablen Figs. Prope the short-distan¢&D) physics due to the smalness of

9-12, respectively. From the figures, we find the foIIowingthev\L;ncerta'g_tIeS frotrrr]l the st_rt(_)n_? |Pte;z;ct|lon. tudinal pol
interesting results. e now discuss the sensitivity for the longitudinal polar-

The polarization asymmetries are insensitive to the LDiZ.ation of P, to new physics. We firsj notice that by using
effects different values of the Wilson coefficients from the standard

The values ofP, are near unity except a narrow region model, the polarizations do not change. The reason is that the
with a smallA moanentum coefficients get canceled out between the denominator and

P, approaches zero as the energy increases. This is n_umerat_or in Eq(14). However, in our derivation for t_he
o . ‘VF ] differential decay rate, we have assumed Yhé& hadronic
because the polarization is proportional ¥8 as shown i ¢\rrent and neglected the contribution of left-handed electro-

Eqg. (16). magnetic moment since it is proportional to the strange quark
The values o y from the QCD sum rule and the pole 555 If we include the interaction with the right-handed

models shown in the figures are close to each other. Thgyrrent, the polarization will behave quite differently from

~ 0 [ ~ 1
+S +: :
< < L
Te02s Tt
< <"
al o=

S
n

-0.75 0.5
gbh o T 4 ] i T IS T S R T R
0.3 02 0.25 0.3 0.35
EyM, EyM,
FIG. 10. Same as Fig. 9 but fd(,— A7t 7. FIG. 12. Same as Fig. 11 but fdr,— A7 7.
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that in the standard model, which can be understand easilyx 10 °, and 1.%x 10 ° from the QCD sum rule approach
by Eg. (26) of Ref.[12] ash,#h, . Finally, we define the and 1.2<10°°, 1.2x10 % and 3.2 10 ® from the pole
integrated longitudinal and normal polarization asymmetriesnodel, respectively. We have also estimated the decay

as branching ratio of A,—Avv to be 1.6<10 ° and 3.3
X 107% in the two models, respectively. In physics beyond
EL:J dtP,, the standard model, we have studied various cases of differ-
ent Wilson coefficients. We have shown that the decay rates
as well as the distributions can be very different from those
EN=J dtPy. (277 in the standard model.
The integrated longitudina\ polarizations are—0.31
= and —0.12, while that of the normal ones 0.02 and 0.01, for
In the standard model, we obtain thaf)=—0.31(0.02)  gi.myon and tau modes, respectively. Te&-odd trans-
and P, (ny=—0.12(0.01) foruu and 77 modes, respec- verse polarization o\ is zero in the standard model but it is
tively. If deviations from the standard model predictions forexpected to be sizable in new physics such as the
the integrated polarization asymmetries are measured, it ig P-violating theories with right-handed interactions. We

clear that there exist some kinds of new physics. have demonstrated that the polarization asymmetries are in-
sensitive to LD contributions but sensitive to the right-
V. CONCLUSIONS handed couplings. It is clear that one could probe new phys-

. . . ics through measurements of the polarizations in the
We have studied the rare baryonic exclusive decays o ecays ofAp— Al I~

Ap—AlT1™ (I=e,u,7) with polarized A. Under the ap-
proximation of HQET, in the standard model we have de-
rived the differential decay rates and the polarization asym-
metries of A by including lepton mass effects. This work was supported in part by the National Science

We have found that with the LD effects the decay branch-Council of the Republic of China under Contract Nos. NSC-
ing ratios of A,—Al"l™ (I=e,u,7) are 5.3107°, 5.3  89-2112-M-007-054 and NSC-89-2112-M-006-033.
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