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CP asymmetries in penguin-inducedB decays in general left-right models
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We studyCP asymmetries in penguin-inducbd—>s§s decays in general left-right models without imposing
manifest or pseudomanifest left-right symmetry. Using the effective Hamiltonian approach, we evaluate
CP asymmetries inB*— ¢K*)* decays as well as mixing induce®l meson decay®—J/yKg and B
— ¢Kg decays. Based on recent measurements revealing@®géolation, we show that a nonmanifest type
model is more favored than a manifest or pseudomanifest type.
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. INTRODUCTION Wg mix with W, to form the mass eigenstat¥¥ and W'
with massed,, andM . , respectively. Th&V, -Wg mixing
angle ¢ and the ratiof of M2, to M2, are restricted by a
ics is the study ofCP violation which may reside in the gle ¢ w W y

quark flavor mixing described by the Cabibbo-Kobayashi-number of low-energy phenomenological constraints along

o with the right-handed mass mixing matrix elements. From
Maskawa (CKM) matrix in the standardSU(2), XU (1) - o
model (SM). Since there is one complex phase in the CKMthe limits on deviations of muon decay parameters from the

matrix, the sizes and patterns @P violation in various de- V-A prediction, the lower bound okl can be obtained as

cay modes in the SM are in principle expressed through thigOIIOWS 7%

single paramet(_efl].. But the present experimental results {;<0.033 or My, >(gr/g)x440 GeV, (3)
with large CP violation effects in theB meson system are

not .simply explained with this lsingle parameter under th%hereggzgngv/ngsv,. Previously, stronger limits of the
minimal SM frameworK2]. For instance, th€P asymme- massMy, as well as the mixing anglé were presented by

tries in mixing induced meson decays are characterized byman authors experimentalig] and theoreticali9] assum-
a CP angleg which is a phase of the CKM matrix element ing rr}:anifest VR:pVL) or psgﬁ]domanifesMR:VYL*]K) left-

V4, and the observed world average value of @ni2 B right symmetry . =gg), whereVt andVR are the left-and

One of the major goals of present experiment8 iphys-

—J/yKs (b—ccs) decays is given by right-handed quark mixing matrices, respectively, &nis a
, B diagonal phase matrpd 0]. But, in general, the form ofR is
Sin 28,y ;= 0.734+0.054. (1) not necessarily restricted to manifest or pseudomanifest sym-

metric types, so th&Vg mass limit can be lowered to ap-
In addition, thisCP angle 8 is recently measured by BA- proximately 300 GeV by taking the following forms
BAR and Belle inB— ¢Kg (b—sss) decays[3], and their  [11]:
average value is ,
e ~0 ~0

S|n 2ﬁ¢KS= _03% 041 (2) VR ""0 CReial SReiaz

In the SM, however, th€P asymmetry inB— ¢Kg decays ~0 —sgel®s cpe!™

is expected to be very close to thatBa- J/ 4K s decayq4]. -
Admitting that the statistical error of those experimental data ~0 e ~0
is still too large to confirm the data and justify any theory, a Vﬁ: cre'®t  ~0 sge'®2
2.70 deviation between sin&MKS and sin Bk, may give a
clue of new physic{NP) effects inB decays. If so, other

inclusive b—sss dominated B decays such asB~ where cg(sg) =c0s6x(sinbg) (0°< #zg=<90°). Here the ma-
— ¢pK*)* decays might receive the same contribution fromtrix elements indicated as 0 may be<10"2 and unitarity
the NP. requiresa,+ a,= a,+ a3. From theb— c semileptonic de-
In a recent papef5], we have investigated the mixing cays of theB mesons, we can get an approximate bound
inducedCP asymmetry inB— J/¢/Kg decays in the general &ysin6z=<0.013 by assumingv'gblwo.04 [12], where &,
left-right model (LRM) with group SU(2) XSU(2)g =(gr/g.)&.t This new parametegy is in general smaller
xU(1) since it is one of the simplest extensions of the SMthan the charged gauge boson mass rgion the general
gauge group as a complement of the purely left-handed na-
ture of the SM [6]. Because of the extended gro8jJ(2)g
inthe LRM there are new neutral and charged gauge bosonslin Ref. [5], &, is defined as g, /gg) ¢ unlike this paper so that
Zr andWg as well as a right-handed gauge coupliag,. the mistakenly written bound{gsin6z=<0.013 should read
After spontaneous symmetry breaking, the gauge eigenstatégg/g, ) & sin §3<0.013.

: (4)

—sge'® ~0 crel™
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LRM [5,9]. In a similar way to the charged gauge bosons, In order to calculate the Wilson coefficien®&(u), we
the neutral gauge bosons mix each offi&d]. But we do not first calculate them aju=M,, scale. After performing a
present them here becaugg contribution to penguin- straightforward matching computation, we find the Wilson
inducedB decays is negligible. Also, due to gauge invari- coefficients alW scale neglecting tha-quark mass:
ance, tree-level flavor-changing neutral Higgs bosons with
massesMy, enter into our theory14]. However, we also CIMw) =1, CF(My)=ZAFNG",
neglect their contributions by assumiy,> My .

The CP asymmetry in the penguin-induc&— ¢Kg de-
cays was also studied earlier in the pseudomanifest left-right
symmetry model in Ref15]. In this case, the right-handed

CH(My) =F(x{)+APF(x?),

current contribution t@B mixing is suppressed by so that CY (My) =A™ F(x7), (6)
the NP effect only arises in the magnetic penguin since the
suppression by is offset by a large factam,/m,, arising in Cg(MW)=G(xt2)+Atb(~3(xt2),
the virtual top quark loopl6]. However, in the nonmanifest
LRM, ¢ terms inBB mixing and absorptive part of the deca , =
‘ ’ PP ) CS' (M) =A*B(xD),

amplitudes become important due to the possible enhance-
ment of VR elements so that the right-handed current contri-
bution to the correspondin@€P asymmetry is more en- where
hanced. In this paper, as a continuation of our previous work,

. .. . . R
we will explicitly evaluate the possible right-handed current My B wo_ . M Vip i, _
contribution toCP asymmetry inB*— ¢K*)* decays as ‘9~ M, (@=uct), A —§gm—b V—Le (D=bs),

well as in B— ¢Kg decays in the general LRM related to ® 7)

recent measurements, and show tieR asymmetries in

those decays can be large enough to probe the existence g is a CP phase residing in the vacuum expectation
the right-handed current using the effective Hamiltonian apy,5jyes, which can be absorbeddnin Eq. (4) by redefining
proach. After reviewing the structure of the effective Hamil- , |, . . Al other coefficients vanish. In Eq6), the
tonian in the general LRM in Sec. Il, we will discuss . . = ' '

CP asymmetries in the severhl-sss dominatedB decays
in Sec. Il in detail.

explicit forms of the functionsF(x,), F(x,), G(x,), and

G(x,) are given in Ref[16], and the terms proportional 2]

and {4 in the magnetic coefficients are neglected except the
contribution coming from the virtual quark which gives

Il. EFFECTIVE HAMILTONIAN m;/m,, enhancement. Also the term proportionalltpin the
ree-level coefficienC, is not neglected becaugg= ¢, and

The low-energy effects of the full theory can be describe here is possible enhancement by the ratio of CKM angles

by the effective Hamiltonian approach in order to include . :
QCD effects systematically. The low-energy effective (Mg /Ag) in the nonmanifest LRM.

Hamiltonian calculated within the framework of the operator _1h€ coefficientsCi(u) at the scaleu=mj can be ob-
product expansiofOPB has a finite number of operators in {@inéd by evolving the coefficient€;(My,) with the 28

a given order, which is dependent upon the structure of the< 28 anomalous dimension matrix applying the usual renor-
model. In the LRM, the low energy effective Hamiltonian at malization group procedure. Since the strong interaction pre-

the energy scalg for AB=1 andAS=1 transition has the S€rves chirality, the 2828 anomalous dimensional matrix
following form: decomposes into two identical 4.4 blocks. The SM 12

X 12 submatrix describing the mixing amofg — 044, O7,

G 12 and O can be found in Ref[18], and the explicit form of
Heff:_F 2 )\;Lciqog_)\tu(z C,0,+CJ07 the remaining «g mat.rix desgribing the mixi_ng among
V2 qzui =3 01112, O, andOg , which partially overlaps with the SM

12x 12 submatrix, can be found in R¢f.6]. The low energy

GG L, Wilson coefficients at the scalg=m, in the LL approxi-

+Cg0g | | +(CiO—C{Oy), (5 mation are then given by
— —1 3\;/23
whereg®=Vi*VE,, O, , are the standard current-current Ci(mb)_% (S i (77 ) S Ce(Mw), ®)

operatorsO5;— O, are the standard penguin operators, and

0% and Oy are the standard photonic and gluonic magnetiGyhere theh;’s in the exponent ofp= ag(My)/ay(m,) are
operators, respectively, which can be found in R@f7].  the eigenvalues of the anomalous dimension matrix over
Since we have addition&sU(2)g group in the LRM, the  ¢2/16;2 and the matrixS contains the corresponding eigen-
operator basis is doubled I§){ which are the chiral conju- vectors. The result for the photonic and gluonic magnetic
gates ofO; . Also new operator®; ;,andOy, ;,arise with  coefficients are calculated in Réfl6] and in Ref.[15], re-
mixed chiral structure 00, , andOj , [16]. spectively, and the rest of them related to our analysis can be
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FIG. 1. Diagrams for penguin-inducdi—sq’'q’ decays.

found in Ref.[17].2 Therefore we do not repeat them here,
and lead the reader to the original papers. For 5 flavors, we

have the following numerical values &f(m,) in LL preci-

sion using Aps=225 MeV, my=4.4 GeV, and my
=170 GeV?
C§=-0.308, C{'=CJighgNg",
Ci=1.144, C§ =CUNGNg",

C;=0.014, C,=-0.030, C5=0.009, Cgz=-0.038,

C,=0.045, Cg=0.04%,

Co=—1.28Qv, C;,=0.32&, ©)
CJ=-0.317-0.546A", CJ'=—0.546A'"*,
CS=-0.150-0.241A", CZ'=-0.241A'*,

Note thatC,— C;, are negligible comparing t62" andC§’
wherea<C; , are not. We will show thaC; , are important to
the absorptive parts in penguin-dominat@dlecays in the
next section.

Ill. CP VIOLATING ASYMMETRIES
A. Charged B meson decays
For chargedB meson decays, the nonze@P violating
asymmetry defined as

A _F(B+Hf+)—F(B_~>f_) (10
(BT f)+ (B~ —f")

originates from the superposition o€P-oddviolating)

PHYSICAL REVIEW D 68, 115006 (2003

the partial decay rates ar@P asymmetries irb—sss de-
cays. These decays are governed by three different types of
penguin diagrams shown in Fig. 1. The absorptive part of the
amplitudes arises @ («a;) from the one-loop penguin dia-
grams with insertions of the operato@'} shown in Fig.

1(a). The detailed calculation of the one-loop penguin matrix
element of the operator®, , in the SM is in Ref.[20] so

that we can be very brief. The renormalized matrix elements
of the operator©{'} in the LL approximation are given by

<Oq(/)>peng: iI(m k.m )<p(/)>
1 377_ CERN] b v I/

s( b)

(OF(1))pent= ——==T(mq  k,m,)
<[ (P +2 5o (m aqm (P
where
PI=0}+ 0~ (04 +0}),
P{)=0{"+0§) (N.=3), (12)
and

1 m?—k?x(1—x)
I(m,k,,u)=4J0 dxx(1—x)In T , (13

and wherek is the momentum transferred by the gluon to the

(s,s) pair. As one can see from E@L3), different CP-even
phases arise from the imaginary parts of the functions
Z(my,k,;) andZ(m¢,k, ). On the other hand, the penguin
operatorsO;— O, contribute to only the dispersive parts of
the amplitudes and give tree-level penguin transition ampli-
tudes shown in Fig. (b). Also, as shown in Fig. (t), we
should include the tree-level diagram associated with the
magnetic operator®!") andOS(") to the dispersive part of
the amplitude. Using the factorization approximatidi],

we use the following parametrization:

2

phases introduced by CKM matrix elements a@P- Y()\peng_ _ Mo, S
evericonserving phases arising from the absorptive part of (077) 37 F<P )
the amplitudes. Since we have obtained the relevant effective
Hamiltonian in Sec. Il, it is quite straightforward to calculate ,
OG(') peng_ _ % pUy. 14

2Although QCD correction factors i61 , are different from those
in Cy, in general [19], we use an approximationrg(My) - ] ] 5
~ay(M\y) for simplicity, which will not change our result. Hefg k® is expected to bze tyglca”y in the raﬂgﬂﬁ/4$k

3The numbers we obtained f@3(") andCS(") are slightly differ- ~ <mp/2 [22]. We will usek“=mg/2 for our numerical analy-
ent from those in Refl15] because they used, /m,=60. sis.
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Now we are ready to consid&™ — ¢K= decays explicitly. Since the axial-vector parts of the operators do not contribute
to the transition amplitudes in these decays we can simply@ge=(O;) with the help of the vacuum-insertion methi@&8].
Combining all operators, we obtain the following transition amplitude using the unitarity rel&gop . (\ 4= 0:

_ . G ag(mp) 7 «
AB™—¢pK™)= T; q;u . )\;L[ Sgﬂ-b [Cg(mb)— 5 m(SC‘}(mb) + Cg(mb))]I(mq k,mp)
M) 08 ) — 7— T Cmy) |+ (Ca(my) + Ca(my))
9 8 b as(mb) 7 b 3 3 b 4 b
1 1 1 2 B K-.4)
+Cs(mp) + 5 Ce(Mp) = 5 C7(Mp) = & Ca(Mp) = 5 (Co(Mp) + Cyo(mp)) | X ’
+(Ci—C), (19
|
where X® K™ #=(¢[sy,s|0)(K~[sy*b|B~). The ampli- limit Z(m k,u)=2(m, k,u) in order to get around the un-

tude A(B*—¢K™) is simply obtained from A(B~ certainty of th obtained under the SM framework and
— ¢K™) by replacinghg"— A" andC{’—C{"* . Inthe  clearly see the right-handed current contribution. Then we
SM, nonzercCP asymmetry arises from the superposition of can expressA(B~ — ¢K™) in terms of new parameted,,

the CP-odd phasey in VY, and the differenCP-even phases &g, and g for two types ofv® in Eg. (4) in the LRM using
arising from the functiorZ(m, k,m,) due to the mass dif- the unitarity relation,_, ¢ A¢=0 and the numbers in Eq.
ference betweenandu quark. The resultin@P asymmetry  (9) again as follows:

is known to be very smalt-0O(10"?) [20,24 because the
magnitude of the absorptive part is much smaller than that of
the dispersive part. Using the numbers in HJ), m,
=1.3 GeV, and ArjV;,]=—59°, we can estimate the SM-
value of CP asymmetry:

G _ .
A(B™— ¢pK ™) = — —={—2.87€!#1+ 23.1692{ Crsr

V2

x e!(®a73) 110, 1¢,(Cre'*4— 255z€'*3)}
ASM(B* — ¢pK*)=7.3x 102, 16 o
cp( dK™) (16) 10 3X(E K ) an
If the model has manifest left-right symmetry, thé; mass
has a stringent bounNIWR> 1.6 TeV[25], and its contribu-
tion to the decay amplitude is very small so tie® asym- B~ K™Y = — % — 287914 10.1£..Coel
metry in the manifest LRM should be very small as well. AB =K JE{ ' 16gCre ™)
Since this value is small and our purpose is to estimate the o
possible large right-handed current contribution, we take a X107 3X(B K .4),

(a) B — ¢K* decays

FIG. 2. Behavior ofAcp asaz, are varied in the case ofit.
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be different in the LRM so that the measured difference of
CP asymmetries between them may give the size of the NP
effects.

The current data on th€EP asymmetries irB™ — ¢K~
andB™— ¢K* ~ decays ar¢26]

AZP(B* — $pK*)=0.05*0.20+0.03,
AZP(B* — ¢pK* *)=0.43"535+0.06. (19

The SM value in Eq.(16) lies in the range ofAZS{B*

— ¢K™), but a little off the range oAZE(B*— ¢K* ). In

90° order to explicitly compare these values with the theoretical
estimates in the LRM, we first ploAcp(B*— ¢K™) and
Acp(B*— ¢K**) in the case of\/,R in Fig. 2 for the typical
values{y=0.01, £,=0.008, anddr="70° asas 4 are varied.

_ R . In the figure,CP asymmetry is drastically changing by vary-
where (pq,9,) =(—14.9°,-53.1°) areCP-even phases. As ing a3, and this behavior holds for other values&f, &,

stated earlier, one can clearly see here thattherm com- and 6. For the given inputs,Acp(B— ¢K*) and
ing from the coefficient£; , is not negligible in case oy, Acp(B=— #K**) can be different by about 0.5. In the case

Likewise, the transition amplitude iB~— ¢K*~ decays of VR, one can see from Eq€18), (19) that Acp(B*

. . . ’ — I
can be easily obtained by usii@;) = —(O;) becaus&* — dK*)=Acp(B* — $K* *) because it has no dependence
is a vector particle:

of {4 and a3 unlike the previous case. In Fig. 3, we fi
=0.01, and evaluat€P asymmetry by varyin@r anda,. It
_ oy OF i i shows thalCP asymmetry is very small with a small param-
AB”— K™ )= \/5{2‘878 1+23.1872{4CrSR eter £,. Therefore, if we observe largeéP asymmetry or
o i any difference betweemcp(B™— ¢K*) and Acp(B*
X e*4m 93/ +10.16,(—cre'™ — ¢K**), the second type of mass mixing mathg is

FIG. 3. Behavior ofAcp(B*— ¢K*)*) as 6y and a, are var-
ied in the case o¥/f}.

Ge

A ek disfavored.
—25s5€'*3)}1073X(B K7 9) - (18)
G B. Neutral B meson decays
AB™— ¢pK* 7)) =— —F{2.87e“P1—10.1§gcRe‘“4} In the case of the neutr&d meson decays int€P self-
V2 conjugate final state§ mixing inducedCP asymmetry can
% 10" 3X(B K* ") pe expressed by the parametrization invariant quantite-
' fined by[1]
B™K* . ¢)—/ 4. < _ ) -
where X( )—<¢|Syys|(l><K* sy*ysb|B7). Al _[q| AB°-T) q *
though theCP asymmetry inB™ — ¢K™~ decays should be =~ —5 o || = , (20
the same as that iB~— ¢K* ~ decays in the SM, they can P/g A(B"—f) Plg M

0.04

(@ (b)
FIG. 4. Behavior of theCP asymmetry differencé .p betweenB— J/ K5 andB— ¢Kg decays in the case G}I’lR.
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FIG. 5. Contour plot corresponding to lk{B—J/¢Kg)=0.73
(solid line) and ImA(B— ¢Kg)=—0.39 (dashed ling for sin 28
=0.64 in the case o¥/R.

where 7;=1(—1) for a CP-ever(odd) final statef andM ;,

PHYSICAL REVIEW D68, 115006 (2003

with the effective HamiltoniamBE=HSN-+HLR in the BB

system. Considering the two types of the quark mixing ma-

trices in Eq.(4), the effective Hamiltonians in thﬁgsystem
are given hy

GZMY, -
Hf = . (AH2S(x3) (dLy,bL)?, (24)
ar

2

2np2

GZM3Z,
Herr= .2 NG XeXelgAL(XE L )

+ AN gA(X2,0)}(d bR) (drby)
+ AT A X € XEA(x2) (dL b1 ) (drY,bR)

+xAg(x2)(d br) (drby )}, (25)

where S(x) is the usual Inami-Lim function ané,; can be

is the dispersive part of thBB mixing matrix element. The found in Ref.[5]. If we consider QCD effect ifBB mixing,
CP angle 8 mentioned earlier is simply the imaginary part the correction factors should be included in the functiGns

of A in B—J/¢yKg decays in the SM:
sin28=IMN(B—J/yKg)=ImA(B— ¢Kg). (21)
In the general LRMM 4, can be written as
M=MB+MIF=MP 1+ g}, (22
where
_ M (BHEfIB)
L ARTITETY

NeRr (23

andA; . However, there are many uncertainties such as had-
ronic matrix elements and new parameters in the LRM to
prevent us from the precision analysis at this stage, and the
QCD corrections toBB mixing are not big enough to
change our numerical estimate. Therefore we will ignore the

QCD corrections t@B mixing for simplicity. In the case of

VR, there is no significant contribution ¢f5 to BB mix-
ing, so thatM ,=M 3} because\R"=0. In the case o¥/F,
using m.,=1.3 GeV, m,=4.4 GeV, m=170 GeV, and
|V54|=0.224, and adopting the parametrization of the had-
ronic matrix elements of the operators given in R&l, one
can express, i in terms of the mixing angle and phases in

Eq. (4) as

FIG. 6. Behavior of theCP asymmetry differencé ., betweenB— J/yKg andB— ¢Kg decays in the case m‘ﬁ .
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FIG. 7. Contour plot corresponding to lk{B—J/¢Kg)=0.73
(solid line) and ImA(B— ¢Kg)=—0.39 (dashed ling for sin 28
=0.64 in the case of/f; .

2 A6
gSre'

1-¢g—(4.92- 19.7gg)|n(1/gg)) ;

rLR~|[17.3( 1-5.47,

- 796( 1-5.024—(0.498- 1.99gg)|n(1/gg))
1-9.944+28.97

X { 4SRCRE' 2 8.93¢ Sp€’ 53] , (26)

where 1=0.008/V},|, 8,=—2B+a,—as, 6,=—B—as

+ay, 63=— B— a3. SinceB— J/ K decay is governed by
the tree-level amplitude, the transition amplitude is given b

Ge LL —i(ag—aq)
A(B—>J/I/IK5)|:E)\C {1+25(CRSR§ge 2%

_ZSRgge—iaz)}X(BKs,J/lﬂ)’

Ge LL —iay yw(BKg,J/ )
AB—J/yKg)y=—=Nc{1—50séqe™ "2t XS,

V2
(27)

whereX®Xs I =(J/y|cy,c|0)(K¢[sy*b|B°), and we ig-

nored theKK mixing. The transition amplitude iB— ¢Kg

decays can be simply obtained from E&8) by replacing

the hadronic matrix eleme¢(® K ), X(BKs.4)_

PHYSICAL REVIEW D 68, 115006 (2003

we evaluateAcp in the case ofVF for {4=§,=0.01,

a; ,a1,2=0 by varyingér andas in Fig. 4(a). In the figure,
Acp becomes maximal near;~ —120° and increases #x
increases, and this behavior holds for other values of fixed
parameters. Since we assumed thap is larger than 1, we

fix az =—120°, and evaluatdcp in Fig. 4b) for a;,=0

and £g= {4 by varying 6z and {4. One can see from the
figure thatAcp approaches 1 fof;=0.01 andfz=10°, and

its variation is small. After repeating this analysis, we get a
probable set of parameter valugg=0.01, §,=0.008, 0
=70°, and a3=—120°. Using these values, we plot the
contours corresponding to IN(B—J/¢Kg)=0.73 and
Im\(B— ¢Kg)=—0.39 in the parameter space af , in

Fig. 5. Therefore, as a result from the obtained figures, the
manifest or pseudomanifest LRM is disfavored under the
given assumption. In a similar way to the case\,(ff, the
results of the analysis of the mixing induc€® asymmetries

in the case of\/ﬁ are represented in Fig. 6 and Fig. 7.

IV. CONCLUSIONS

In this paper, we studiedCP asymmetries in penguin-
inducedb— sss decays in the general LRM. Without impos-
ing manifest or pseudomanifest left-right symmetry, one has
two types of mass mixing matrix¥® with which the right-
handed current contributions 8B mixing and CP asym-
metry can be sizable even in the decays suchBéas
— ¢pK*)* decays where the SM contribution @ asym-
metry is very small. Using the effective Hamiltonian ap-
proach, we evaluate the sizes of the NP contributions to
CP asymmetries iB*— ¢K*)* decays, and show thésa{r,Ee
is more probable tha\xﬁ if CP asymmetries in those decays

yare large or different from each other. Similar argument can

be made in mixing induceB decays such aB— J/4/Ks and

B— ¢Kg decays. Although SM predicts that tieP asym-
metry in B—J/#Kg decays should be very close to that in
B— ¢Kg decays, the present experiments show a large dis-
crepancy between them. Based on these preliminary experi-
mental results, we find that the manifest or pseudomanifest
LRM is disfavored, and the bounds of the new parameters
are restricted as shown in Figs. 4—7. Furthermore, this result
may affect the sizes P asymmetries in other decays. For
instance, one can see from Fig. 2 and Fig. 3 that the contri-
butions of the obtained parameter sets from Fig. 5 and Fig. 7
under the given assumption reduces the siz€@fasymme-
tries inB* — ¢K* = decays. In this wayCP asymmetries in
other mixing induced decays such Bs- $K* can be esti-
mated systematically, and all of these analysis of possible
NP contributions can be tested once the experimental results
are confirmed.

For illustration of the possible effect of the new interac-
tion on the mixing inducedCP asymmetry, we assume that
B=20° andl =1, and show that the region of parametefs
where IM\(B—J/yKg)=0.73 and Im\(B— ¢Kyg) The author would like to thank M.B. Voloshin for a care-
=—0.39 sincg\|~1. To do so, we need to find an appro- ful reading of the manuscript and his valuable comments.
priate set of parameters,;, &, and g yielding a large  This work is supported in part by the DOE grant DE-FG02-
difference Acp=ImMAN(B—J/yKs) —Im A (B— ¢Kg). First,  94ER40823.
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