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Possible supersymmetric effects on angular distributions inB\K* „\Kp… l¿lÀ decays
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We investigate the angular distributions of the rareB decay,B→K* (→Kp) l 1l 2, in general supersymmetric
extensions of the standard model. We consider the new physics contributions from the operatorsO7,8,9,10in the
small the invariant mass region of a lepton pair. We show that the azimuthal angle distribution of the decay can
tell us the new physics effects clearly from the behavior of the distribution, even if new physics does not
change the decay rate substantially from the standard model prediction.
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I. INTRODUCTION

Rare decays of theB meson, e.g.,b→sg andb→sl1l 2,
are the most suitable candidates for the study of new phy
beyond the standard model~SM!. Since their branching frac
tions are usually very small within the SM predictions, th
can sometimes show up new physics with unexpectedly la
values of decay rates. The decayb→sg, which already has
been measured by the CLEO Collaboration@1#, has shown
that there is not much extra parameter space for its branc
fraction from new physics@2#. The decayb→sl1l 2 suffers
from severe backgrounds ofJ/c andc8 resonance contribu
tions in the measurement of the branching fraction, and s
may not be easy to uncover new physics cleanly@3#. How-
ever, a number of methods have been discussed to detec
physics through the details of the decay process, such aCP
asymmetry@4#, forward-backward asymmetry or polarizatio
effects@5–7#.

Recently a new method utilizing the angular distributi
of B→K* (→Kp) l 1l 2 has been proposed@8#. Imagine the
decay configuration whenK* is emitted to the direction o
1z and g* is emitted to the opposite direction in the re
frame of theB meson. Hereg* is an off-shell photon and i
further decays intol 1l 2, andK* subsequently decays int
Kp. If we ignore the small mixture of the longitudinal com
ponent, the angular momentum ofK* is eitherJz511 or
Jz521, and the corresponding production amplitude is p
portional toC7R or C7L , respectively. Suppose the finalK
meson is emitted to the direction of (uK ,f) in the rest frame
of K* , whereuK is a polar angle andf is an azimuthal angle
between the decay plane of (Kp) and the decay plane o
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( l 1l 2). In the low invariantml 1 l 2 region, electromagnetic
operator terms are dominated and the decay amplitude
the whole process is proportional to

AC7L exp~2 if!1BC7R exp~1 if!1C,

whereA, B, andC are the real functions of the other angle
In this new method we can distinguish the new phys

contribution from that of the SM even if the branching fra
tion of the decay is similar to the prediction of the SM: In th
B→K* g decays the probability of theB meson decaying to
left-handed~or right-handed! circular polarizedK* is pro-
portional touC7Lu2 ~or uC7Ru2), and therefore the polarizatio
measurement ofK* andg is useful for extracting the ratio o
uC7Lu/uC7Ru. Even though the polarization of a high energ
real photon cannot be measured easily, we can still get s
useful information through the azimuthal angle distributi
in the low invariant mass region of dileptons forB
→K* (→Kp) l 1l 2 decay. This is because the decay pro
ucts ofK* and the virtual photong* are responsible for the
polarization measurements. In the SM, the operatorO7L is
dominant and the operatorO7R is suppressed byO(ms /mb).
In this case, the angular distribution of the decay product
a flat function of the anglef in the small lepton invariant
mass region. If there is a new physics contribution, the c
tribution of both operators can be equally important@8#. We
can distinguish the new physics signal easily from the an
lar distribution of the decayB→K* (→Kp) l 1l 2, while the
measured branching fraction forB→Xsg can still be accom-
modated.

In this paper we extend this method to calculate the
gular distribution ofB→K* (→Kp) l 1l 2 in generalized su-
persymmetry models~GSUSYs!. In addition to the operator
O7R , we also consider the new operatorsO9R andO10R . In
the following section we derive the general formula for t
©2001 The American Physical Society14-1
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various angular distributions including the new operato
Section III is devoted to the numerical analysis and disc
sions in GSUSYs.

II. ANGULAR DISTRIBUTIONS OF THE DECAY
B\K* „\Kp… l¿lÀ

We start with the general effective Hamiltonian for th
correspondingb→sl1l 2 decay@9#:

He f f~b→sl1l 2!52
GF

A2
VtbVts*

a

p (
i 57

10

~CiLOiL1CiROiR!.

~1!

The operatorsOi relevant for us are

O7L5
emb

4p2
~ s̄LsmnbR!Fmn, ~2!

O7R5
emb

4p2
~ s̄RsmnbL!Fmn, ~3!

O8L5
gs

4p2 mbs̄LsmnTabRGmn
a , ~4!

O8R5
gs

4p2 mbs̄RsmnTabLGmn
a , ~5!

O9L5~ s̄b!L~ l̄ l !V , ~6!

O9R5~ s̄b!R~ l̄ l !V , ~7!

O10L5~ s̄b!L~ l̄ l !A , ~8!

O10R5~ s̄b!R~ l̄ l !A , ~9!

where in addition to the SM operatorsO7L , O8L , O9L , and
O10L , we include new operatorsO7R , O8R , O9R , andO10R .
The new physics effects can originate from any of the ab
operators. The operatorO7R has already been introduced
Ref. @8#, while the operatorsO9R andO10R are newly intro-
duced in this paper. The operatorO8 is a chromomagnetic
dipole operator.

Relegating the details to Ref.@8#, we introduce the helic-
ity amplitudes for the decay

B→K* @→K~pK!1p~pp!#1 l 1~p1!1 l 2~p2!,

which can be expressed by

H11
L 5~aL1cLAl!,

H21
L 5~aL2cLAl!,

H0
L52aL

P•L

pl
1

bLl

pl
,

H11
R 5~aR1cRAl!,
09401
.
-

e

H21
R 5~aR2cRAl!,

H0
R52aR

P•L

pl
1

bRl

pl
, ~10!

with P5pK1pp , L5p11p2 , p5AP2, l 5AL2, and l
5(mB

22p22 l 2)2/42p2l 2. And aR , bR , cR and
aL , bL , cL are given by

aL52C72@2~P•L !g11L2~g11g2!#

1
~C922C102! f

2mb
L2, ~11!

bL522C72~g12L2h!2
~C922C102!a1

mb
L2, ~12!

cL522C71g11
~C912C101!g

mb
L2, ~13!

aR52C72@2~P•L !g11L2~g11g2!#

1
~C921C102! f

2mb
L2, ~14!

bR522C72~g12L2h!2
~C921C102!a1

mb
L2, ~15!

cR522C71g11
~C911C101!g

mb
L2, ~16!

where the form factorsg, g1 , g2 , f, h, anda1 of B→K*
transition are defined in Refs.@8,5,12#. We introduce the Wil-
son coefficientsC72,71,92,91,102,101 as

C725C7R2C7L , C715C7R1C7L ,

C925C9R2C9L , C915C9R1C9L ,

C1025C10R2C10L , C1015C10R1C10L .

Using the above helicity amplitudes, the angular distrib
tion of B→K* (→Kp) l 1l 2 is expressed by
4-2
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d5G

dp2dl2d cosuKd cosu1df
5

a2GF
2gK* Kp

2 Alp2mb
2uVtbVts* u2

6438~2p!8mB
3 l 2@~p22mK*

2
!21mK*

2 GK*
2

#

3$4 cos2uKsin2u1~ uH0
Ru21uH0

Lu2!1sin2uK~11cos2u1!~ uH11
L u21uH21

L u21uH11
R u2

1uH21
R u2!22 sin2uKsin2u1@cos 2f Re~H11

R H21
R* 1H11

L H21
L* !2sin 2f Im~H11

R H21
R*

1H11
L H21

L* !#2sin 2uKsin 2u1@cosf Re~H11
R H0

R* 1H21
R H0

R* 1H11
L H0

L* 1H21
L H0

L* !

2sinf Im~H11
R H0

R* 2H21
R H0

R* 1H11
L H0

L* 2H21
L H0

L* !#22 sin2uKcosu1~ uH11
R u22uH21

R u2

2uH11
L u21uH21

L u2!12 sinu1sin 2uK@cosf Re~H11
R H0

R* 2H21
R H0

R* 2H11
L H0

L* 1H21
L H0

L* !

2sinf Im~H11
R H0

R* 1H21
R H0

R* 2H11
L H0

L* 2H21
L H0

L* !#%. ~17!
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Here we introduced the various angles asuK is the polar
angle of theK meson momentum in the rest system of t
K* meson with respect to the helicity axis, i.e., the outgo
direction ofK* . Similarly u1 is the polar angle of the posi
tron in theg* rest system with respect to the helicity axis
the g* . f is the azimuthal angle between the planes of
two decaysK* →Kp andg* → l 1l 2.

If we integrate out the anglesuK and u1 , we get thef
distribution

dG

df
5E a2GF

2gK* Kp
2 Alp2mb

2uVtbVts* u2

9316~2p!8mB
3 l 2@~p22mK*

2
!21mK*

2 GK*
2

#

3$uH0
Ru21uH11

R u21uH21
R u21uH0

Lu21uH11
L u21uH21

L u2

2cos 2f Re~H11
R H21

R* 1H11
L H21

L* !

1sin 2f Im~H11
R H21

R* 1H11
L H21

L* !%dp2dl2. ~18!

Similarly, we can get theuK andu1 angular distributions as
following:

dG

d cosuK
5E ~2p!a2GF

2gK* Kp
2 Alp2mb

2uVtbVts* u2

3364~2p!8mB
3 l 2@~p22mK*

2
!21mK*

2 GK*
2

#

3$2 cos2uK~ uH0
Ru21uH0

Lu2!1sin2uK~ uH11
R u2

1uH21
R u21uH11

L u21uH21
L u2!%dp2dl2, ~19!

and

dG

d cosu1
5E ~2p!a2GF

2gK* Kp
2 Alp2mb

2uVtbVts* u2

6364~2p!8mB
3 l 2@~p22mK*

2
!21mK*

2 GK*
2

#

3$2 sin2u1~ uH0
Ru21uH0

Lu2!1~11cosu1!2

3~ uH11
L u21uH21

R u2!1~12cosu1!2

3~ uH11
R u21uH21

L u2!%dp2dl2. ~20!

Taking the narrow resonance limit ofK* meson, i.e., using
the equations
09401
g

e

GK* 5
gK* Kp

2 mK*

48p
,

lim
GK* →0

GK* mK*

~p22mK*
2

!21mK*
2 GK*

2 5pd~p22mK*
2

!, ~21!

we can perform the integration overp2 and obtain the double
differential branching fraction with respect to the dilepto
mass squaredl 2 and angle variables,

dBr

dl2df
5tB

a2GF
2

384p5
Al

mb
2

mB
3 l 2

uVtsVtbu2
1

2p
$uH0

Ru2

1uH11
R u21uH21

R u21uH0
Lu21uH11

L u21uH21
L u2

2cos 2f Re~H11
R H21

R* 1H11
L H21

L* !

1sin 2f Im~H11
R H21

R* 1H11
L H21

L* !%, ~22!

dBr

dl2d cosuK
5tB

a2GF
2

384p5
Al

mb
2

mB
3 l 2

uVtsVtbu2
3

4
$2 cos2uK~ uH0

Ru2

1uH0
Lu2!1sin2uK~ uH11

R u21uH21
R u21uH11

L u2

1uH21
L u2!%, ~23!

dBr

dl2d cosu1
5tB

a2GF
2

384p5
Al

mb
2

mB
3 l 2

uVtsVtbu2
3

8
$2 sin2u1~ uH0

Ru2

1uH0
Lu2!1~11cosu1!2~ uH11

L u21uH21
R u2!

1~12cosu1!2~ uH21
L u21uH11

R u2!%, ~24!

and

dBr

dl2
5tB

a2GF
2

384p5
Al

mb
2

mB
3 l 2

uVtsVtbu2$uH0
Ru21uH11

R u21uH21
R u2

1uH0
Lu21uH11

L u21uH21
L u2%, ~25!
4-3
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wheretB is the lifetime ofB meson, and we replace allp by mK* due to thed function.
Finally, to eliminate the constant factors in Eq.~22!, we define the normalized distribution,

r ~f,ŝ![F dBr

dl2df
G Y FdBr

dl2
G5

1

2pH 12
cos 2f Re~H11

R H21
R* 1H11

L H21
L* !2sin 2f Im~H11

R H21
R* 1H11

L H21
L* !

uH0
Ru21uH11

R u21uH21
R u21uH0

Lu21uH11
L u21uH21

L u2 J , ~26!
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where ŝ5 l 2/mB
2 . The distributionr (f,ŝ) is the probability

for finding theK meson per unit radian region in the dire
tion of azimuthal anglef. Therefore, the normalized distr
bution r (f,ŝ) oscillates around its average value given
1/2p.0.16.

III. GLUINO MEDIATED FLAVOR CHANGING NEUTRAL
CURRENT AND ITS NUMERICAL ANALYSIS

In this section we consider the flavor changing neu
current ~FCNC! in generalized supersymmetric models.
GSUSYs, the soft mass terms for sfermions can lead to
tentially large FCNC@10#. In the mass insertion approxima
tion @11#, one chooses a basis for fermion and sferm
states, in which all the couplings of these particles to neu
gauginos are flavor diagonal. Flavor changes in the squ
sector are provided by the nondiagonality of the sferm
propagators, which can be expressed in terms of the dim
sionless parameters (d i j

q )MN ,

~d i j
q !MN5

~mi j
q̃ !MN

2

m̃
~M ,N5L,R!, ~27!

where (mi j
q̃ )MN

2 are the off-diagonal elements of theq̃ mass
squared matrix that mixes flavori , j for both left- and right-
handed scalars, andm̃ is the average squark mass. The e
pressions for the Wilson coefficients atMW scale due to the
FCNC gluino exchange diagrams@10# are

C7L
SUSY~MW!5

8pas

9A2GFm̃2l t
F ~d23

d !LLM3~x!

1~d23
d !LR

mg̃

mb
M1~x!G ,

C8L
SUSY~MW!5

pas

A2GFm̃2l t
F ~d23

d !LLS 1

3
M3~x!13M4~x! D

1~d23
d !LR

mg̃

mb
S 1

3
M1~x!13M2~x! D G ,

C9L
SUSY~MW!5

16pas

9A2GFm̃2l t

~d23
d !LLP1~x!, ~28!

and
09401
l
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n
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C7R
SUSY~MW!5

8pas

9A2GFm̃2l t
F ~d23

d !RRM3~x!

1~d23
d !RL

mg̃

mb
M1~x!G ,

C8R
SUSY~MW!5

pas

A2GFm̃2l t
F ~d23

d !RRS 1

3
M3~x!13M4~x! D

1~d23
d !RL

mg̃

mb
S 1

3
M1~x!13M2~x! D G ,

C9R
SUSY~MW!5

16pas

9A2GFm̃2l t

~d23
d !RRP1~x!, ~29!

with l t[Vts* Vtb . The functionsM1,3(x) and P1(x) are de-
fined as

M1~x!5
114x25x21~4x12x2!ln x

2~12x!4 ,

M2~x!52x2
524x2x21~214x!ln x

2~12x!4 ,

M3~x!5
2119x19x2217x31~18x216x3!ln x

12~x21!5 ,

M4~x!5
2129x19x21x326~x1x2!ln x

6~x21!5 ,

P1~x!5
126x118x2210x323x4112x3ln x

18~x21!5 ,

~30!

wherex[mg̃
2/m̃2 andmg̃ is gluino mass.

In addition to the above GSUSY contributions, the usu
SM contributionsC7L

SM, C8L
SM, C9L

SM, and C10L
SM are already

known for years@8,9#, which we will not show here. Includ-
ing the QCD corrections, we obtain the Wilson coefficients
mb scale as

C7L~mb!520.3110.67C7L
SUSY~MW!10.09C8L

SUSY~MW!,

~31!

C7R~mb!50.67C7R
SUSY~MW!10.09C8R

SUSY~MW!, ~32!

C9L~mb!5C9L
SM~mb!1C9L

SUSY~MW!, ~33!
4-4
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TABLE I. Form factors in zero momentum transfer and parameters of evolution formula@5#.

g f a1 a2 g1 g2 h
f i(0) 0.063 2.01 20.0454 0.053 20.3540 0.313 20.0028

s1 0.0523 0.0212 0.039 0.044 0.0523 0.053 0.065
s2 0.00066 0.00009 0.00004 0.00023 0.0007 0.00067 0.00
s

s

bu

-
n-
T

f

D

cu
-

is

t
re-

wo
,

pen-
-
w
ng
M
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s

if-
an
SY
C9R~mb!5C9R
SUSY~MW!. ~34!

Here,20.31 in Eq.~31! is the SM value ofC7L(mb). New
physics contributionsCiL

SUSY(MW), CiR
SUSY(MW) come from

Eqs.~28! and~29!. It is well known that the QCD correction
for penguin operatorsO9 , O10 are very important in SM@2#.
From the numbers before the Wilson coefficients atMW
scale in Eq.~31! and~32!, we know that the QCD correction
to SUSY contributions are also important. ForC10, there is
no new physics contribution,

C10L~mb!5C10L
SM~mb!, ~35!

C10R~mb!50. ~36!

Then we can get the complete formula for angular distri
tions of B→K* l 1l 2, Eq. ~26!.

The operatorsO7L and O7R contribute to the rare radia
tive decayb→sg. Their Wilson coefficients have been co
strained by the experimental measurements of the decay.
decay width for inclusiveb→sg decay is given in terms o
the operatorsO7L andO7R . It is convenient to normalize this
radiative partial width to the semileptonic decayb→cen̄ in
terms of the ratioR,

R[
G~b→sg!

G~b→cen̄ !

5
6

p

uVts* Vtbu2

uVcbu2
aem

f ~mc /mb!

uC7L~mb!u21uC7R~mb!u2

12~2/3p!as~mb!g~mc /mb!
,

~37!

where the functionsf (x) andg(x) are phase space and QC
correction factors@13#, respectively. Theb→sg branching
fraction is obtained by

BR~b→sg!.BR~B→Xcln!exp.3R.~0.105!3R.
~38!

For BR(b→sg), we use the present experimental value@1#
of the branching fraction for the inclusiveB→Xsg decay,

BR~B→Xsg!5~3.1560.3560.3260.26!31024.
~39!

Constrained by this experiment, we derive from Eq.~37!

uC7L~mb!u21uC7R~mb!u250.08160.014. ~40!

In the numerical calculations, we use the form factors cal
lated in Ref.@5#. They are listed in Table I for zero momen
09401
-

he

-

tum transfer. The evolution formula for these form factors

f i~ l 2!5
f i~0!

12s1l 21s2l 4
, ~41!

wherel 25(pl 11pl 2)2. The corresponding valuess1 ands2
for each form factors are also listed in Table I.

The decayB→K* 1J/c(→ l 1l 2) is a possible back-
ground for ourB→K* l 1l 2 decay at theJ/c resonance re-
gion, so as thec8, etc. Therefore, only the low invarian
mass region of the lepton pair is good for clean measu
ments. The helicity amplitudes are dominated by the t
coefficientsC7L andC7R in the region of low invariant mass
as given by

H11
L,R.24g1C7RAl,

H21
L,R.4g1C7LAl,

H0
L,R.0. ~42!

In the small invariant mass limitŝ!1, r (f,ŝ), defined in
Eq. ~26!, is approximately written as

r ~f,ŝ!1!.
1

2p H 11cos 2f
Re~C7RC7L* !

uC7Ru21uC7Lu2

2sin 2f
Im~C7RC7L* !

uC7Ru21uC7Lu2J . ~43!

From the above equation, one can also see that the de
dence on form factors ofB→K* transition has been can
celed in the smallŝ region. Therefore our discussions belo
will be independent of the input form factors and the lo
distance contributions from nonperturbative QCD. In the S
case,C7R.0 and therefore the above approximate formula
reduced to

r ~f,ŝ→0!SM.
1

2p
. ~44!

In Fig. 1 we can see that it is almost a constant distribut
of f in the smallŝ region. Asŝ increases, the contribution
from the operatorO9 andO10 makes (;2cos 2f) behavior.
However, the new physics contributions can give quite d
ferent distributions depending on the model, and we c
probe new physics efficiently. Here we discuss the GSU
contribution to the distributionr (f,ŝ). For simplicity, we
4-5
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assume thatudLRu5udRLu andudLLu5udRRu, and consider two
cases: the LR mixing dominating case and the LL mixi
dominating case.

First we consider the LR mixing dominating situatio
i.e., udLLu;udRRu!udLRu;udRLu. Figure 2 shows the distri
bution r (f,ŝ) for the dLR5dRL5ul tu case withx50.3, m̃
5960 GeV. This corresponds toC7L50.017 and C7R
50.333. SinceC7L!C7R and both are real, the approxima
formula ~43! becomes

r ~f,ŝ!1!.
1

2pH 11cos 2fUC7L

C7R
UJ . ~45!

This (;cos 2f) behavior is shown in Fig. 2. On the othe
hand, Fig. 3 shows the distributionr (f,ŝ) for the dLR5

2dRL5ultu case with x50.3, m̃5960 GeV. This corre-
sponds toC7L50.017 andC7R520.333. In this case the
approximate formula~43! becomes

r ~f,ŝ!1!.
1

2p H 12cos 2fUC7L

C7R
UJ . ~46!

This (;2cos 2f) behavior is shown in Fig. 3 explicitly for
the smallŝ region. In Figs. 2 and 3, we used the same val
of x and m̃: The branching fractions of bothb→sg and b
→sl1l 2 are unchanged for the two situations, and we can
separate these two situations by using only branching f
tion measurements. However, we can see that the ang

FIG. 1. The distributionr (f,ŝ) for the SM case, whereC7R

.0.

FIG. 2. The distributionr (f,ŝ) for the dLR5dRL5ul tu case,

with x50.3, m̃5960 GeV. This corresponds toC7L50.017, C7R

50.333.
09401
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distributions, shown in Figs. 2 and 3, can easily distingu
the relative sign ofdLR anddRL .

For the LL mixing dominating case, i.e.,udLRu;udRLu
!udLLu;udRRu, we also show two cases. First we choo
dLL5dRR5ei (p/4), with x50.8, m̃5250 GeV. This corre-
sponds toC7L520.161 i 0.15 andC7R510.151 i 0.15,
i.e.,C7R /C7L;ei (3p/2) case. Using this set of parameters, t
formula ~43! becomes

r ~f,ŝ!1!.
1

2p
$11 1

2 sin 2f%. ~47!

Figure 4 shows this (;sin 2f) behavior clearly. On the othe
hand, Fig. 5 shows the distributionr (f,ŝ) for the dLL5

2dRR5ei (p/4) case withx50.8, m̃5250 GeV. This corre-
sponds toC7L520.161 i0.15 andC7R520.152 i0.15, i.e.,
the C7R /C7L;ei (p/2) case. The approximate formula be
comes

r ~f,ŝ!1!.
1

2p
$12 1

2 sin 2f%. ~48!

The (;2sin 2f) behavior is shown in Fig. 5. From Figs.
and 5 we can see that the angular distribution can disting
the relative phase betweendLL anddRR easily, even if we use
the same values of parameters,x andm̃.

As discussed in Ref.@8#, the branching ratio ofB
→Kp l 1l 2 at the small invariant mass l

FIG. 4. The distributionr (f,ŝ) for the dLL5dRR5eip/4 case,

with x50.8, m̃5250 GeV. In this case,C7R /C7L.ep i3/2.

FIG. 3. The distributionr (f,ŝ) for the dLR52dRL5ul tu case,

with x50.3, m̃5960 GeV. This corresponds toC7L50.017, C7R

520.333.
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(0.4 GeV– 1.2 GeV), is at the order of 1027. About 1010 B
mesons are needed for the experiments to explore the a
distribution. This number is difficult for the currentB facto-
ries, but may be possible for the future LHC-B, etc.

In the polar angle distribution functions of Eqs.~23! and
~24!, there is no cross term of different helicity amplitude
The modular squared terms of the helicity amplitudes g
the decay width of the semileptonic decay. If the branch
fraction is fixed by experiments, these two angle distrib
tions cannot distinguish new physics contribution from t
SM. On the other hand, they can serve as a double chec
whether the branching fraction is different from the SM p
dictions. The forward-backward asymmetry~FBA!, which is
discussed intensively in the literature@5#, can distinguish
some kind of new physics contribution at not very smalŝ
region. In fact, FBA is a kind of polar angle distribution

FIG. 5. The distributionr (f,ŝ) for thedLL52dRR5eip/4 case,

with x50.8, m̃5250 GeV. In this case,C7R /C7L.eip/2.
.

S

D
,

,

u,

09401
gle

.
e
g
-

of
-

which is not so sensitive to new physics as the azimut
angle. The non-trivial azimuthal angle distribution is a sign
of CP violation in B→K* (→Kp) l 1l 2 decay@14#.

In conclusion, we have calculated the angular distribut
of the rare decay,B→K* (→Kp) l 1l 2, in general supersym
metric extensions of the standard model. The azimut
angle (f) distribution in GSUSYs can be quite differen
from that of the SM, while the measured branching fracti
for B→Xsg can be accommodated within the standa
model prediction. In the standard model it is found to
almost a constant under the variation of the anglef in small
invariant mass region, while in GSUSYs the distribution c
show (;6cos 2f) or (6sin 2f) behavior depending on th
GSUSYs parameters. We show that the angular distribu
of the decay can tell us the new physics effects clearly fr
the behavior of the distribution, even if new physics does
change the decay rate substantially: We would be able to
the relative phase between the mixing parametersdLR and
dRL ~or dLL and dRR), even though the decay rate o
GSUSYs were exactly the same as that of the SM.
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