PHYSICAL REVIEW D, VOLUME 62, 034013
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We present the angular distribution of the r&eecay,B—K* (—Kx)/*/~. By studying the azimuthal
angle distribution in the low invariant mass region of dileptons, we can probe new physics effects efficiently.
In particular, this distribution is found to be quite sensitive to the ratio of the contributions from two indepen-
dent magnetic moment operators, which also contribui-teK* y. Therefore, our method can be very useful
when new physics is introduced without changing the total decay rate bf-they. The angular distributions
are compared with the predictions of the standard model, and are shown for the cases when the aforementioned
ratio is different from the standard model prediction.

PACS numbd(s): 13.20.He, 12.60.Cn

[. INTRODUCTION Let us imagine the decay configuration wheh from the
decayB—K* v* is emitted to the direction of-z and y* is
RareB decays are suitable for testing the standard mode¢mitted to the opposite direction in the rest frameBafne-
(SM) and models beyond the SM. The exclusive deBay Son. Herey* is off-shell photon and it further decays into
—K*y and the corresponding inclusive dec@®-Xsy ¢ ¢ ,andK* subsequently decays intoar. If we ignore
place strong constraints on the parameters of models beyorige small mixture of the longitudinal component, the angular
the SM, for example, the left-right symmetric model Momentum of* is eitherJ,=+1 orJ,=—1, and the cor-
(LRSM), supersymmetrySUSY), the multi-Higgs doublet responding production amplitude is proportional@gg or
model, etc[1,2]. However, if the decay rate is not changed C7. . '€SPECtively. Suppose the findlmeson is emitted to
drastically from the prediction of the SM, it would be very the direction of f, &) in the rest frame oK™, where 6
difficult to probe new physics effects from tige—K* y de- is a polar angle andb is an azimuthal angle between the

cay. In this regard, new methods have been proposed, Whi(:‘f'f:“Cay plane of k) and the decay plane of("/~). The

consist of observables sensitive to chiral structure, such a%ecay amplitude for the whole process is proportional to

mixing-inducedC P asymmetry irBy s— M %y decay[3] and AC, exp(—i¢)+BCrexp +ig)+C.
A polarization in the\ ,— A y decay[4]. And these methods

also have been applied to search for the new physics, 4dere, A, B, andC are the real fqnctions of the other angles,
shown in[5,6]: The B—K* y decay occurs through the ef- and C corresponds to the amplitude for tBemeson decay-

fective interaction of two magnetic moment operators ing into the longitudinally poIarizedK*_, which is pqssible
' only for the off-shell photon. By squaring the amplitude, we

. . can show that in the azimuthal distribution the coefficient of
Mp(C7SL 0, brF#*"+ Corsra b F#). (1) cos(2p) [and that of sin(®)] is Re(C,gC3) [and
Im(C,gC3,)]. Therefore, from the angular dependence we

In the SM, the first term is dominant and the second term i§nay extract the rati€7, /C-g . Note that for on-shell photon
suppressed b@(m./m,). In the LRSM, the contribution of the dependence on the azimuthal angjldoes not appear for

; . theB—K*(—K)+y decay because of rotational symme-
both operators can be equally importé2f The new contri- , : ; ‘ .
butions for Coz and Co, in this model are enhanced as Y Of the decay configuration with respect zcaxis. This

- . naturally leads us to investigate the angular distribution of
m,/my,. Because the probability foB meson decaying to

) : : ; the B—K*(—Km)+y*(—/"/7). However, once we
left-handed(or right-handedl circular polarizedK™ is pro-  ¢,njder off-shell photon, some complications arise and the

portional to|C, |2 (or |C+g|?), the polarization measurement argument discussed above has to be modified. The other dia-
of K* andy is useful for extracting the ratio € |/|C7rl.  grams like box and penguin diagrams now contribute to
However, since the polarizations of high energy real photofjhe same final state through the proceBs;K* (— K1)
(y) cannot be measured easily, we have to develop more /+ 4 /= They do not contribute t8— K* . Though in
elaborated method for extracting the aforementioned ratiothe |ow invariant mass region of dileptons the decay through
Therefore, we propose another new method, which is veryhe magnetic moment interactions may be dominant, we still
efficient when we cannot find the new physics effects fromhave to take into account the effect of the box @ekenguin
the total decay rate @—K* y. diagrams, which have the form of the local four-fermi inter-
actions in the effective Hamiltonian.
The paper is organized as follows: In Sec. I, we derive
*Email address: kim@cskim.yonsei.ac.kr the angular distribution formulas in terms of the helicity am-
"Email address: lucd@theo.phys.sci.hiroshima-u.ac.jp plitudes. In Sec. Ill, our numerical analyses for azimuthal
*Email address: morozumi@theo.phys.sci.hiroshima-u.ac.jp angle are shown. Concluding remarks are also in Sec. lll.
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II. ANGULAR DISTRIBUTION effects in the operator®,, and O,g. Due to the extended
OF BoK*(—Km)+/*+/~ gauge structure there are both new neutral and charged gauge
. I bosons,Zr and Wg, as well as a right-handed gauge cou-
The s+ho’r7t _dlstance contribution to - decap— K* pling g_. After the symmetry breaking, the chargé&tig
(—Km)/ "/~ is governed by the quark level decdy . R, .
s/ /" as m_|xes_W|thWL of the SM to f(_)rm _th_e mass eigenstaids ,
- with eigenvaluesvl; ,. And this mixing is described by two

G parameters; a real mixing angfeand a phase,
F

o
EVtst Wy cos¢ e @sing\ (W,
Wy | =| —sing e '“cos¢ || Wy |- 8

X (Cgff_clo)gl_?’ﬁbL?LYM/L

M(b—s/"/7)=

In this model the charged current interactions of the right-
off — — , handed quarks are governed by a right-handed Cabibbo-
+(Cq '+ Cr0)SLYPL RY* /R Kobayashi-Maskaw&CKM) matrix Vs, which, in principle,
need not be related to its left-handed counterpart
If we neglect the charged physical scalar contributions,
the magnetic moment operator coefficients in the LRSM are
given by

v

- 2C7|_g|_| O-’U‘VF mbbR7'y'u/

— L — _ ~SM
_2C7RSRi quFmbbL/’yﬂ/) , (2) C7L(mb)_C7L (mb)—’_Atb[ an/Z%(Xt)

8, 14/23_ _16/23 & cb [N
where we assume that new physics effect does not change +3(n 799G (x)]+A Z hi 7",

the Wilson coefficient&4 andC,, and only can change the

coefficients of nonlocal four-fermi interactions which are de- ©
noted byC,. The latter also contributes to—svy. In the SM, o atsvk 1602 8, 14123 _16/23 =
C7.=Cet, C7r=(MImMDb)Cre¢s, WhereC-q is given in Crr(my) =(A)* [7'**F (x) + (7 776 (x)]
Ref.[7]. Although there are overwhelming resonance contri- -
butions fromJ/ andy’, etc., the short distance contribution +(A®)* Z hi 7", (10
still dominates the low invariant mass region of the lepton

pair [8]. The effective Hamiltonian for the correspondibg where

—s/ T/ is[7]

s 10 CR(mp) = 72 (x) + 5 (' 919G (x) + 25 hypP,

o+ o=\ — _-F x O o)
He(b—S/" /") =Heg(b—sY) ﬁvtbvtsm;g Cio;, (11)
Atd it Vf?q Acd ia’mc V%q 12
where ={e my Vi’ =te my yea’ (12

G i — _ 2 ;
Heogi(b—sy)=— TFthst[C7LO7L+C7RO7R]- &) with .n—as(MWl)/as(mb) ar'ld' xt—(rnt/mb) . The v:':mous
2 functions ofx, and the coefficientd{’ and powers!’ can
be found in Ref.[2]. In this paper, we will not constrain

ourselves to the LRSM, but discuss the general effects of
new physics.

The operator®; relevant for us are

Og=(sb)L(/ /)y, (4) Working for the exclusive decaB—K*/*/~, we need

_ form factors for theB—K* transition. These form factors
O10=(8b) (7 /), (5)  can be writter{10] as

em, — (K*(p")[sy,bIB(P))=igemse* (PP ) (P—P')",
O7.=—(sLo,,br)F*”, (6) (13

4T

(K*(p")[sy,vsbIB(p))=fe; +a,(e*-p)(p+p'),

em, — /

o7R:4—mZ(SR0WbL)Fw, (7) +a_(e"-p)(p—=p )y, (14
s

. " (K*(p")50,,b[B(P)) =0 & o€ (P+p")”
where in addition to the SM operato@,, O,9, andO5,
we include also a new operat@,g. The new physics ef- +978Wxg€“(p—l3')”
fects can contribute to any of the operators. For example, the +he (p+p)
LRSM [9] based upon the electroweak gauge group wrhe
SU(2). X SU(2)xxU(1) can lead to interesting new physics X(p—p')%(e* -p),
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(K*(p")[s0,,7sb|B(p))=—ig [ €} (p+p'),~ €}
X(p+p"),]-ig-[€(p—p'),
—€,(p—p"),]-2ih
X (PP, — PP, (€ -p), (15

where we have used*”= —(i/2)e*"a, ,vs. We also use
the following definitions,ys=i7°y'y?y® andeg;,5=1. The

K* meson subsequently decaysKoand 7, with effective

Hamiltonian

Hett=Ok*k =Pk = Pr) - €k*- (16)

In the following analysis, we neglect the masses of leptons,

PHYSICAL REVIEW D 62 034013

(Co—Cyo)f
a = —Cy [2(P-L)g, +LA(g, +g )] - —5——L?
b
(19
Co—Cypa
b =—2C, (g, —L2h)+ sz, (20
my
Cys—C
6L =—2C, g, + So~C100, (21)

my

(Co+Cyo)f L2

ar=—C,_[2(P-L)g, +L*g.+g_)]—

kaon, and pion. The final four-body decay amplitude can be

written as the sum of two amplitudes,
A:AR+ AL!
where

Ge

Ap=—E\/, VE My
R \/E tb VisIK* K

o (/RY"/R)(8r,,— bRP,L,

- gva_PVPa/mi*
+ ICRGMVQBPaLB)

Pz_mi* +imK*FK* (pK_ pﬂ-)a’

17)

GF % amy
A==V ViOk+kr—

\/E L2

(ZL)/#/L)(aLg[.LV_ bLP/.LLV

ra rpa 2
g"*—P"P*/mi,

+iCL€u,apP LP) X P2—m&, +img«y
K* oK
X(Pk—Pr)as "o

with P=px+p,, L=p,+p_.
a, ,b, ,c_ can be expressed as

The ag,bg,cg, and

2
amb‘ 1

Zmb ’
(22
Cot+Cyppa
bR=—ZC77(9+—L2h)+ML2, (23
m
Cqy+C
Cr=—2C,,.Qg.+ MLZ, (24

My

WhereC7_ = C7R_ C7|_ and C7+ = C7R+ C7|_ .
The decay rate is computed and the result is

d°T B 2\
dp?dl?d cosfxd cosh,d¢ 128% 2567°m3

X(|ArlP+]AL%), (25

with p=/P?, I=/L?, and\=(m3—p?—12)%/4—p?%. We
introduce the various angles 8 is the polar angle of th&
momentum in the rest system of tK& meson with respect

to the helicity axis, i.e., the outgoing direction Kf . Simi-

larly 6, is the polar angle of the positron in thg" rest
system with respect to the helicity axis of th&. And ¢ is

the azimuthal angle between the planes of the two decays
K* =K andy*—/"*/". And then,

2__ GF *
|ARl%= ‘Evtbvtng*Kw

+2 Re(agbp){—(Q-L)*(P-L)+(Q-N)(P-N)(Q-L)}+

L2_ 2
- S PAQL)?

+|Cr

mL2| (P2—m2, )2+ (Myelgn)?

2(—<m@<m>—

(L2-N?)Q?
2[<Q-L)2—<Q~N)2— 5 ]

ar

br 2[("- L)3(Q-L)*=(P-N)*(Q-L)?

2__ N2 . .
(PLQ)-(PLQ)

+2Im(bgck)(P-N)(Q-L)

x(NPLQ)+2Im(cgrak)(Q-N)(NPLQ) - 2Im(bga%)(Q-L)(NPLQ) - 2 Recrak)(LQN) - (QPL)

+2 Re(bRcm(Q-L)(EFN»(@‘P“L)]

and

(26)
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2
amb‘ 1

L2 (P2—m2, )%+ (Myal )2

aL

(LZ—NZ)QZ]

2{(Q-L>2—<Q-N>2— >

Ge
|AL|2:‘EthV:‘ng*Kw

+2Rea b} ){—(Q-L)*(P-L)+(Q-N)(P-N)(Q-L)}+|b. 2{(F’-L)Z(Q-L)Z—(P-N)Z(Q-L)2
L2—N? o LZ-N? P
- P2(Q L)% +|c. 2{—(NPLQ)(NPLQ)— (PLQ)-(PLQ){ +2Im(b.cf)(P-N)(Q-L)(NPLQ)

+2Im(c af)(Q-N)(NPLQ)+2Im(b af )(Q-L)(NPLQ) +2 Rec af )(LQN)- (QPL)—2 Regb ¢ )(Q-L)

<(CPR)-(@PL) |, @
|
where BBO) =& ,,.5,ABPCY, (ABCD) e;=(0, 1, =i, 0)/\2,
=£,5,sA“BPC"D°, Q=px—p,, and N=p,—p_. We
use Tr(y*yPy?y?ys)=+4ie*$7°. Comparing|A_|?> with e =(0, 1, +i, 0)/\2
|Ar|?, we see that the signs of the corresponding last three Y T '
terms are opposite to each other. We can simplify the expres-
sion by introducing the helicity amplitudes. The helicity am- o I\ 0. 0 N w2l
plitudes are defined as €= mg’ \Y, m2 '
HY o= — €07 el Ous (29
X(a,g,,~ b P,L,Tic e,,.PLP), Substituting them into E¢28), we obtain the following he-

licity amplitudes:
H?: 1,00° ~ E&/i O f(yi Oy

L _ L —(a _
X (80,0, bRP L+ 08 0P LP). (28) Hiam@read), Ha=@m=awn),
We define the following polarization vectors: P.L Db\
Ip HL:_aL_+L, HY, = (agr+CcrV\),
. . 0 pl pl !
ey=(0, 1,1, 0)/y2,

e, =(0, 1, —i, 0)/42, P-L  Dbeh

H51=(aR—CR\/X), ng aRW"' p| .
N N (30)
63=(£, 0, 0, \/ = +p?|/p,
M Mg Applying the Eqs(19—(21), we have
(Co—Cy)l?
HY1=29. [~ Cr (P-1)=Cry \W]=Cr (g +9) = 5 (1290,
(Cyg—C )I2
HE1=29+[—07_<P-L>+c7+m—c7_|2<g++g_>—92—mb1°<f+29®,
IC,_ Cq—C o)l
Hy= p7[2ng++(P~L><g++g_>+2xh]+%mmmam (39
b

where P-L=\\+pZ12=(m3—p?—12)/2. The formulas forHY,, HR,, HY are the same as above except tigy—
—C4p. Using the variable®y, 6., ¢, p andl, we find

Q-L=Ncosby, P-N=y\cosh,, P-L=\N+p?2
Q-N= -\ + p22cosby cos., — pl sin b sin6.,.cose,(NPLQ) = — ply/\ sin b sin 6., sin . (32
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Using these equations, we can get the results for E28, (27), whose sum makes the decay angular distributiorB of
—K*(—=Km) /" /7,

d°r @GR PP ViV 2
dp?dId cosfgd cos, d¢p 64X 8(2m)®m3I%[(p>— M)+ M, T, ]

X {4 cod by sir 0. (JHF|?+|H§|?)

+5ir O (1+cog0, ) (|HY 1|2+ |HE |2+ HR |2+ |HR .2

— 2 sirf g sir?h,[cos 26 Ra(HT  H® + HY (H ) —sin 2 Im(HT  HR + HY  HY)]

—sin 26 sin 26, [cos¢ Re(HR  HY* + HR HE* + HY  HE* + HE  HE*) —sing Im(HT,

—HR HR* +HY  HE* —HE JHE*)]—2 sirf Ok cosf (|HR 2= |HR 2= |HY |2+ |HY |2)
+2sing, sin 26 [ cos¢ R(HT HE* —HR HE* —HL HE* + HY (HE* ) —sing Im (HR HE*
+HRHR —HL HE* —HY  HE*) ). (33)

If we integrate out the angle and 8, , we get theg distribution

dr @?G2QL s ANNPZME ViV *IZ
45" e (IHEJE 4 [H, 24 R 22 2+
d¢ J 9x162m)°mal?[(p?—mi.)?+mg. Th.]
—cos 2pRe(HR [H™% + HY  HY%) +sin 2¢p Im(HR JH™ + HY  HY%) 1 dp?d 12 (34)

Even if the new physics gives the same total decay ratefosy compared to the SM, i.e., we cannot see new physics from
theb— sy decay, we can still tell new physics effects from the angular distributid®-eK 7/ * /. If we integrate out the
anglesf, and ¢, we get thedy distribution

dr —f (2w)a26§gﬁ*K,T\/szmﬁleV?s

= {2 co O (|HE|?+ [HE|?) + it o (|HT |2+ [HR |2+ [HY |2
dcostk ) 3x64(2m)8m3I2[(p?—m3,)2+ms, 2,

+|HY,1H)}dp?dI2, (35
Taking the narrow resonance limit &* meson, i.e., using the equations

2
Opx ,n.m * . IoxMyes
SR im KX =78(p2—ma,), (36)

FK*:
, 2 2 2
487 Is—0(P2 = Mg )2+ mi s

we can perform the integration ovef and obtain the double differential branching ratio with respect to dilepton mass squared
12 and azimuthal angle,

o e NV M 2 4
—cos 2 Re(HR H® +HY  HY%) +sin 2¢ Im(HR HR: + HY  HY)), (37)
and
dBr
TR SJ— 3|2|Vtsvtb|2{|HR| +HT 2+ [HR 124 [Hg| 2+ [HE 12+ [HE 4, (39)

where g is the life time ofB meson, and we replace gllby myg« due to thes function.
We further define the distributior(¢>,§) as

dBr
dli?d¢

r(¢,8)= , (39

dBr| 1 [ cos2pRe(HTHR +HY HY) —sin2¢ Im (HE H¥ + HEHYY)
iz} 2m [HGIZ+ [HE 124 [HE 24 [Hg| 2 [HE [ [HE [
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TABLE |. Form factors in zero momentum transfer and parameters of revolution fofrhiia

g f a; a_ 9+ g- h
fi(0) 0.063 2.01 -0.0454 0.053 -0.3540 0.313 -0.0028
Ty 0.0523 0.0212 0.039 0.044 0.0523 0.053 0.0657
oy 0.00066 0.00009 0.00004 0.00023 0.0007 0.00067 0.0010

wheres=12/mZ. The distributionr (¢,s) is the probability Zmo

— FMp
for finding K meson per unit radian region in the direction of I'(b—cev) :W|Vcb|2f(mc/mb)
azimuthal angleg. Thereforer(¢,§) oscillates around its )
average value given by 14/2=0.16. x| 1— 3_ﬂas(mb)g(mc/mb) T

I1l. NUMERICAL ANALYSES AND CONCLUSIONS ) 4 6
where f(x) =1—8x?— 24x* In x+8x®—x& represents a phase

In the numerical calculations, we use the form factorsspace factor, and the functiar(x) encodes next-to-leading

calculated in Ref[11]. They are listed in Table | for zero order QCD correction effecfd3]. In terms of the ratidR,
momentum transfer. The revolution formula for these form

factors is I'(b—sy)
R= ——
f(O) F(b—>CGV)

fi(|2)=ﬁ, (40) o 12 ) )

1= o+ ol _6 IVisVi| aem  |Cor(Mp)[“+[Crr(my)|
, o 2 f(me/m ’
wherel?=(p,++p,-)?. The corresponding values, and [Vepl?  F(Me/mp) 1 o ay(my)g(me/m)
o, for each form factors are also listed in Table I. ™
The analytic Wilson coefficient€S" (), CE™(u), and (46)

Cio(w) in the SM are given in Ref.7]. Under the leading

logarithmic approximation, we get the numerical res[dt®]  the b— sy branching fraction is obtained by

atu=my:

B(b—sy)=B(B— Xl v)exp X R=(0.109 XR. (47)

c¢''=-0.311, C,p=—4.546, (42)
_ For B(b—svy), we use the present experimental vaJad]
and to the next-to-leading order, of the branching fraction foB— X,y decay,
C&'"=4.153+0.381g(m,/m,,s) +0.033y(1,3) B(B—Xsy)=(3.1550.35+0.32+0.26 X 10" *. (48)
+0.032(05), (42 Constrained by this experiment, we derive from Ef)
wheres=12/mZ. The functiong(z,s) can be found in Ref. |C7L(my)|?+|C7r(My)|?=0.081+0.014. (49

[7]. Here for numerical evaluation, we usen,, .
=175 GeV, my=4.8 GeV, m.=1.4 GeV, Agcp In general, we can parametrif®, and C, as follows by
=214 MeV. We include thé/ contribution as done ifg],  introducing parametersx( u, v),

3l [y—/"7/"1m Cr=—[CL(my)[*+|Crr(my)[*cosx expi(u+wv),
SENCE)

CS“—)Céeff: Cgff_ COK

2012 w12 1 ’ . .
a(IP=my +im,Ly) Crr=IC7(My) P+ Crr(mp)[? sinx expi (u—v),

wherex=2.3 andC(©=0.381. (50

The decay width for inclusivéd—sy decay in terms of \yhereu is a common phase &;, andC,g, andv denotes

operatorsO;. and Oz is given by the relative phase betwedy, andC,g. In Figs. 1-6, we
2,5 show the distributiorr (¢,s) for different sets of ,u,v).
I'(b—sy)= ﬁaem|stth|2(|C7L(mb)|2 The .minimum of the invariant mass is set to be 0.7 Ge_\/ in
the figures. We can understand the qualitative features in the
+|Cor(my)]?). (44) region of small invariant mass by comparing with an ap-

proximate formula for the azimuthal angle distribution. By
It is convenient to normalize this radiative partial width to Using Eq.(50), we can show that in the small invariant mass
the semileptonic rate limit, r(¢,s) defined in Eq(39) is written as
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FIG. 1. The distributionr(zf),é) for (x,u,v)=(0,0,0), i.e,

PHYSICAL REVIEW D 62 034013

FIG. 3. The distributionr(qﬁ,%) for (x,u,v)=(=/4,0,0), i.e.,

C,r/C,;.=0. This case corresponds to the standard model cas€,r/C; =—1.

Here ¢ is the azimuthal angle between the decay plandaf) and
the decay plane of(* /"), ands=(p,++p,-)%/m2.

- 1 Re(C7rC7L)
r(¢,s)=-—1{1+cos2p——————
(4 277[ Gt Cn

Im(C,rC3))
—sin2¢ R }

|C7gl?+]Cq.|?

(59)

1
E{l—%sin 2xcos2A ¢—v)}.

The equation follows from the fact that the helicity ampli-
tudes are dominated by the two coefficie@tg; andC, in
the region of low invariant mass,

Hi’le_4g+C7R\/X,

H-F=4g,Cy N\,

HgR=0.

(52

FIG. 2. The distributionr(d),é) for (x,u,v)=(7/2,0,0), i.e.,
C7|_/C7R:0.

The SM case C,g=0) corresponds tox,u,v)=(0,0,0),
andr (¢,s) is shown in Fig. 1. In the SM there are only small
phase shifts from thg(z,s) in Eq. (42) [7], which are prac-
tically negligible because of Ink{T;H™ +HY H"%)=0.
The last term of Eq(39) vanishes for any%. It is shown in
Fig. 1 that there is only < cos 2p) behavior for Iargeé. We

can also note that asis getting smaller, theb dependence
even vanishes. This is consistent with form(#4), sincex

=0 in the SM. Another extreme casgy, =0, is shown in
Fig. 2. There still remaing dependence even in low invari-
ant mass region. We checked tlfatlependence vanishes by
going further to smaller invariant mas«1 GeV, which is
not shown in the figure. This shows that there is large con-
tribution fromC4 andC,, even for rather low invariant mass

I~1 GeV. For largers, near 0.4, there is some disorder
appearing in Fig. 2. It represents the interference effect of the
short distance contribution with the long distance contribu-
tion from J/ ¢ resonance.

If |C.gl/|C7.|=0(1), the approximate formula(51)
works qualitatively well[see Figs. 3—p There we change
the relative phase o€,z and C,_ by setting|C.g|/|C.|

FIG. 4. The distributiorr(d),%) for (x,u,v)=(—/4,0,0), i.e.,
C7R/C7|_: + 1
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FIG. 5. The distributiorr(¢,§) for (x,u,v)=(7/4,07/8), i.e., FIG. 6. The distributionr(¢,§) for (x,u,v)=(=/4,0,— =/8),
C7R/C7|_: *EXp(*MT/4) |e, C7R/C7L: 7exp6’77/4)

=1. In Fig. 3,u=v =0, then there is no imaginary part. We physics effe_cts and for confirming the SM through this
can read from Fig. 3 the-{cos 24) behavior forC,g/Cy, flavor-changing neutral current process. Heéxrés the angle

. . - A . between the decay plane oK{) and the decay plane of
= —1 in the region of smal§. Fo_r Iargers, there is mterfe_r- (/*/7). In particular, if the two operator®-, and Oz,
ence from theCq and Cy, contributions, and the resulting \hich contribute tB— K* , are equally important, then the
figure is not so simple. From Fig. 4, we can see the , genendence is significant. In the SM case, there is only a

EJFCO,S 2,‘75) behfamor for,C7R/C7L:1 |.n the region of small weak (—cos 2p) dependence for the region of small but
s. This is consistent with the approximate form@d). Itis o term proportional to < cos 25) becomes dominant for

the inverse case of Fig. 3. Finally we introduc® violating the redion of larges. When new phvsics is introduced with-
phasev betweenC, and C;g, which leads to the phase gon 9es. pny
out changing the decay rate of the-»sy, we can nonethe-

shifts. In _F|gs. 5 and 6; we c_hoosec /8. Accord!ng o less have quite different angular distribution fdB
Eq' (51), it amounts tg_ /4 '3 the phﬁs\se fh'ﬁ’ WP'Ch can . Km/*/~. We also showed that the phase shift results in
e seen in Figs. 5 and 6. We do not show figures for nonzer S . .
values ofu, which is the relative phase betwe€gr;’s andCyq %e appearance of (sing term, the Igtter thus being a clear
. . signature of the presence GfP violating phase. Even if we
(C10). The nonzero value of this anglewill not change the cannot probe new physics froBy—K* vy, it is possible to see

r(s,¢) behavior at lows [see Eq(51)], but will change it at  he new physics effects through the azimuthal angle distribu-

highers. This area is affected by the interference®f’s  tion of B—Kx/*/~. We also note thaCy and C,, are

andCq (Cyq). about ten times larger thaB,’s. Therefore, even in the re-
Using Eq.(38), we do the integration withfrom 0.4 GeV  gjon of small dilepton mass, their effect cannot be neglected.

to 1.2 GeV, we get the branching ratio Bf~Kw/ "/~ at  In our analysis, their effect has been fully incorporated.

this region: X 10" /. From the figures we know that in the

above region, it is effective to distinguish the new physics ACKNOWLEDGMENTS
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