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Supersymmetric models with nonuniversal squark masses can enrich the chiral struct@® aindating
phenomena il— sy decays. DirecC P violation in b—sy decay, mixing induce P violation in radiative
Bg,s decays(such asB,— ¢y and B4— K7 ,y), and A polarization inA,— Ay decay can be substantially
different from the standard model. Future experiments’a@~ and hadronid factories will give important
information on the underlying couplings for radiatibedecays[S0556-282(199)05509-3

PACS numbdss): 13.25.Hw, 11.30.Er, 12.60.Jv

[. INTRODUCTION asymmetries and polarizations are measured, they will pro-
vide useful information on the underlying couplings for ra-
The processeB—K* y andb—sy are the first penguin diative b decays.
processes to be observedBndecayg1]. As quantum loop In this paper we show that in supersymmetric models with
effects, they provide good tests for the standard m¢alel).  nonuniversal squark mass matrices, the chiral structure for
The measured branching ratidg are in agreement with the b— sy can be very different from the SM. We then illustrate
SM predictions[3,4], although new physics effects are still how the chiral structures can be studied by direct and mixing
allowed[5]. To further test SM, one must study the detailedinducedCP violation as well as\ polarization in inclusive
structure of thebsy couplings. In the SM, the quark level b—sy, exclusiveB—My, and A,— Ay decays, respec-

bsy coupling is usually parametrized as tively.
Gg e —
_ _.SMZF = * Il. RADIATIVE B DECAY IN SUPERSYMMETRIC
Hsw=—¢C7 2 8772thvtss[mb(1+ s) MODELS
+my(1— ys)]o,,F b, (1) SupersymmetryfSUSY) is one of the leading candidates

for physics beyond the SNI9]. It can help resolve many
SM_ ) potential problems when one extends beyond the SM, for
where c;"=—0.3 at the typicalB decay energy scalee  oyample, the gauge hierarchy problem, unification of
~5 GeV. One notable feature is that the- ¥5 chiral struc- SU(3)x SU(2)x U(1) gauge couplings, and so on. SUSY
ture dominates, which reflects the left-handed nature of weak,qqels also lead to many interesting low-energy phenomena.

interactions. Although the branching ratio measurements arg;q will concentrate on flavor changitig— sy decay due to
consistent with the SM, they can not determine the chiral,niversal squark masses.

structure of the couplings. In models beyond the SM, it is in Potentially large new flavor an@P violating sources

principle possible that both chiralities are comparable, anqinay come from interactions between quarks, gauginos,

the 1-ys component may even be the dominant one. It iSyjgasinos, and squarka0]. These interactions are given by
therefore important to experimentally confirm the chiral

structure. _ i .
The chirality structure can be tested by study®B vio- L=—\2g4d, TL, —dsI'L)T2Dg,
lation. If the 1+ y5 chiral structure dominates completely, = o o o
then only directCP violating rate asymmetries are possible. —gU’k‘Xf[(G{j‘,'_— R P —HIX PRldi+H.c., (2)

Since such asymmetries are small in the @) their obser-
vation would indicate the presence of new physics. If both . D =~ ~
chiralities are present, possible only with new physics, mix-WherekP'- I'S_the Iefghahnde(_j pr?jelgtlo@,d?, _and)( are thed
ing inducedC P violation can occur as well7]. Independent fsquarl, gmlnoé an dcl a:r%glno 1elas, ?n T’ﬁl are summe
of CP violation, the chirality structure can also manifest it- "o +~< +=0, and 1=2, respectively. RLR matrices
self in radiativeb-flavored baryon decays, leading to differ- are the mixing matrices that relate the weak eigens@es

ent polarizations of the final state baryp8]. When these to the mass eigenstatéx:
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(QL.Qr) =(T5H.THRQ. 3)

The matricesG, H are related tol'g g and the chargino
mixing matricesU andV [9] by

Gl =V (Tu Ve,

H =Uo(Ty Ve Yp)N,

HU(IEQ:V?Z(FUR?UVCKM)H: (4)

where Ve is the Cabibbo-Kobayashi-Maskaw@KM)

quark mixing matrix,Y = diag(mg,ms,my)/ (v2My c0sp),

and\?u=diag(mu ,mc,mt)/(\/EMWsin,B). Note that, in con-
trast to Ref[10], we have kept th& -\ factor explicitly in

Gy, andHy, rather than absorbing it intb, .

Inspired by minimal supergravity models, the usual ap-
proach to SUSY modeling is to assume universal soft SUSY
breaking masses. This certainly reduces the number of pa-
rameters, but it also removes soft squark masses as a potent
source of flavor(and CP) violation. As we are concerned
with the possible impact of SUSY models br-sy decay,
we consider general low-energy mass mixings without as-
suming specific forms for the squark mass matrix at high
energies. There is then no theoretical constraint on the form
of 'q r at the SUSY breaking scale.

One might expect that the dominant contributions come
from gluino exchange because the coupling is stronger.
However, it has been shown that chargino contributions can
be important if flavor and P violation inI', are large11].

We will therefore include these contributions as well. There
are also contributions from neutralino exchange. We have
analyzed neutralino contributions and find their contributions
to be about one order of magnitude smaller in the parameter

cg (My) =
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new( Myy) = \/577“5 Qdcs( R)
GFthVrs mBk

((F*DL)Skfz(aak)FkaL

MSV

Mgt sk kb
——(Ip )™ 4(ag) T
m, oL Ta(@g T or thV

jkb)(ijS

X1 (GlP— HES)* [f1(bj)

]kb ]ks

UL

+Qu Z(bjk)]
m~
—HlR )*_[f3(bjk)+Qu 4(b,k)]} (6)

2C,(R)—C5(G)
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Jks)* Z(bjk)

m3
g -
- m—b<rEL>Skf3<agk>rE$

(ijb ijb)(ijS

m""_

_Hlel<b GJkS JkS)* 4(bjk)] (7)

space we consider.
The effective Hamiltonian due to gluino-squark and
chargino-squark exchange fbr—svy,sg transitions is given

whereQq , are the electric charges of the down and up type
quarks,ag m~/m » bk m~ /m , C5(G)=N=3, and

by Cy(R)= (N2 1)/(2N) 4/3 are Ca5|m|rs and the functions
f;(x) are given by
H Ce €\ v
eff =~ =5 2 Vib fmps fi(x)= ———— (x®*—6x%+3x+2+6xInX),
2 8n 1(0= T )
X[c7(1+ ys) +c7(1—ys)]o,, F*"b
— 3 2 2
Ge ¢ _ fz(x)——4(2x +3x°—6x+1—-6xInXx),
— — ——VpVim,s[cg(1+ 12(x—-1)
282 Ve bS[Ce(1+ ¥s5)
+cg(1—ys5)]0,, TGE"D, 5 fa(x)= (x2—4x+3+21Inx),
2(x—1)3
where we have neglectetls, andc; g= c7'§'+ cy%g are the
sum of the SM and new physics contributions, whilgg fa(x)= ;(Xz—l—ZXh’] X), 8
come purely from new physics. They are given by 2(x—1)3
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which agree with Ref.10]. The first term of Eqs(6) and(7) in SUSY models, the prediction foEP violation and the
comes from gluino exchange while the second term comeshiral structure can be considerably different from SM pre-
from chargino exchange. The chirality partnergs from  dictions. We will restrict ourselves to some simple cases, and
gluino exchange are obtained by interchangifig, and considermixing only between second and third generation
I'or. The chargino contributions to; 5 are suppressed by down type squarksThis has the advantage that the usual
mg/my,. TheT'L, (---)I'p. terms arise from mixing among Stringent constraints from processes involving the first gen-
B, alone, whilel'l (- - -)'pr terms come from mixing be- €ration, such as bounds frok?-K® mixing, neutron electric
dipole momen{EDM), and so on can be evaded easily, and

tweenD, andDp. We denote these dd. andLR mixing, hence allow for largeC P violation in B decays. In general,

respectively. Note theMy/m, enhancement factor farR — .
mixing. The m-/m, enhancement factor in the chargino Bs"Bs mixing would also be different from the SM. Present
TN i limits do not impose strong constraints in the parameter
contribution is softened by a factor af, /My in Hy . space we consider, but may become more restrictive as ex-
When running down to thé& decay scaleu~m,, the perimental bounds improve.

leading order Wilson coefficients!”) and next to leading Having decoupled the first generation, th& 4 mixing
order coefficients! ™ are given by[4] matrix (I'p, ,I'pg) diagonalizes the squark mass matrix
=2 =2 T

mi, mLR) ( I'pe

M2 =(ToL.Tor)l 5
diag ( DLt DR mEL mZRR FER

Co(=my) = —0.31+ 0.6 1" My,) +0.0%3°( M), )
, (12
Ca(w=my)=—0.15+0.70i"(My,),

and must satisfy the following equations:
cP(w=my)=+0.48-2.2%7*M,,) — 0.1 M), Y ged

©) (TolMh +Torl )M=Y,
while for opposite chirality, which receives no SM contribu- rhk pki i phik ki g (13)
tion, one simply replaces™" by ¢’ and set the constant DL(R)™ DL(R— 7 » = DR(L)T DL(R) ™ =
terms to zero. wherei,j=2,3 andk,|=2,3,5,6. We consider some simple

In obtaining the above expressions we have assumed thglges for jllustration(a) LL or RR mixing: Mixing only in

SUSY breaking occurs at the TeV scale and the squark ang ~ 2 .
gluino masses are in the few hundred GeV region. Thereforg 5 se~ctor (L) andforDr, sector RR). With M =0 while

2 . .
the gluino, squarks, top quark, ahti boson are integrated it Mrr 8¢ TgeneraITzz Hermitian matrices, one has
out at.~m, at the same time. The coefficients obtained car o= (TU 0) T'or= (92 ). Thez Urlrltaf)( matricesiy satisfy
be very different from the SM predictions, but they are of UM, u' =diag(M; ,,M{ 5), vizey ' =diag(My ,,Mg ), and
course subject to the constraint from the obserbedsy
(T (@l =uu? f(a,) — f(ag)]

branching ratio, in the form of

= cosdsinge'’[f(a,)—f(az)], (14
Br(B—>xSy)|Ey>(l,5)E$ax [f(az)—f(ag)], (14

while (I'L, )% (a)T'K%=0, with similar relations forv.

There is one mixing anglé@ and one physical phase for

Br(B— X.ev) bothu andv. Note that thephase ofv is not constrainedy

~105% (10 B— Xgv. To further reduce the parameter space we take
70 be the same fou andv but allow the masses to be different.

which should be compared to the most recent experimental €€ are also two extreme cases of interektonly, i.e., no

i _ DL 2 =2
result of Ref[2] (3.15+0.54)x 10 4, and & is a parameter RRMiXing, orLL=RR, i.e., M, =Mgp.
that defines the photon energy dideally 5=1). We take For Slm|22)|ICIty, we tgke advantage of the fact that the mass
the last factor in Eq(10) to be 1 and matricesiy g and My are independent frommzg and
fZg, and assume nbR and RR mixings in theU sector.
That is, we takéng rg to be diagonal anihﬁ,LRzo. How-

ever, since we havieL mixing in theD sector LL mixing in

the U sector will follow accordingly because of the SI2)
+KP(SRg Mt +¢c5Pes*],  (11)  symmetry of the theory. That is,

~2.57x10° 3

XKnro(9) X

Knio(0)= 2 kij(é)Re[cic]* +ci’cl.’*]

ij=278

i<j

wherec;=0 andk;;(5) are known functions o8, their val-
ues for somes can be obtained by using the expressions
given in Ref. [4]. We use §=90% which givesBr(B
—Xsy)~3.3X10"*in the SM, in good agreement with data. M2 | =diagm?,m?,m?)
Because of the large number of parameters in the mixing
matrices, it is not practical to perform a general analysis in
the full parameter space. Our purpose is to demonstrate that

~ . 2
;= diagimg,mZ,mg) + Mg — M3

1 2
> +QqSw | COS 28,

+Vekm VEKM , (19

12 2 1 2
Mé +M3 E—QUSW cos 2B
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WhereMé2 is the soft squark mass matrix. In our numerical
study, we shall illustrate With”n; =200,400 GeV and

1,2
tanB=2. Up type squark masses will depend on down type

squark masses and mixing angle. We apply a 100 GeV lowel
bound on up type squark masses, which further constrain:

the down squark mixing angle.

(b) LR mixing only. We consider an interesting case with
mZ, =mig=diag?,M?) and neglect down-type quark
masses, whiléh is a general X2 matrix. In this case,
becauseMé2 is proportional to the unit matrixmﬁ‘u_ is
diagonal, as can be seen from Ef5). One then sees from
Eq. (4) that the chargino contributions in EdS) and(8) are
proportional toV,,Vis, and hence are much smaller than the
gluino contributions.

Diagonalization M= diag(3,m3,i3,mg) = diag?

+ A, 2+ AfS, 2 — A3, 2 — AM3) is achieved via
Irl=@’u"/y2,rt=(" —v"/y2, whereu andv are uni-
tary matrices satisfyinguf? v "=diag(AfZ,AM3). One
then finds

2(Th ) (a)T's, =u™u[ f(a,) — f(as)
+f(as)— f(ap)],

2(ThR) % (a) Tpr=v "0 ?"[f(az) — f(as)
+f(as)—f(a)],

2(I' L ) (aTEL=[u's'f(a)v™®—u'f(a;,3)v"],

2(T DR (@) T =[v i (a)uP—v ™ (a, 5)u],

(16)
wherei is summed over 2 and 3, and
CeiT Séo’ Creirr Sreior
U=l _sdm cdo)]” VTl g™ e (A7)

We further simplify by assuminfnfR to be Hermitian, hence
u=v. Since a 2X 2 Hermitian matrix has four independent
real parameters, two would lead to eigenvalub”sé and

K2
N
N

N,
a AN

R

FIG. 1. Acp vs mixing angled and phaser for LL andRR but
no LR mixings, with the mass valuesny=200 GeV and
(Mo, M3, Mg, Mg 3)=(100,250,100,150GeV. The flat surface
corresponding tdAcp=0 is the parameter space forbidden by the
B— Xy constraint, and the cut oé is due to lower bound of the
top mass squark.

Whereg(/) are coefficients forb decay. In the SMAcp
~0.5%[6] is very small, it is therefore a good place to look
for deviations from the SM.

To have nonzerd\cp, apart fromCP violating phases,
one also needs absorptive parts. In the model under consid-
eration, the absorptive parts come only from the the SM
contribution withu andc quarks in the loop. Because of the
left-handed nature of charged currents in the SM, the absorp-
tive parts inc, ; gare suppressed by a factorraf/m;, which
is small and therefore can be neglected. One f[ddis

Acp(d)= {ayA8)Im[cycy]

|c7l?+]cql?
+ag(8)Im[cgCy |+ ang(S)Imccg 1}, (19

where the parametegs;(5) depend ons which defines the
photon energy cukE,>(1-68)E}™, as mentioned earlier.

Af3, and again we have just one mixing angle and onerrom Ref.[4], we find thatag,~ — 9.5% is much larger than

phase.

a,7,~1.06% andayg~0.16%. Hence largép is likely to

Although these cases are rather simplified, they can stilhccur whencg is sizable. We have carried out detailed stud-
lead to phenomenological consequences that are very diffefes and find that there is a large parameter space whege

ent from the SM. In the following sections, we proceed to
study(i) directCP violating partial rate asymmetd.p, (ii)
mixing induced asymmetnA,ix, and (iii) final stateA po-
larizationa, in A,— Ay, that follow from our model.

lll. DIRECT CP VIOLATION
The CP violating partial rate asymmetrficp in b—sy
decay is defined as
T(b—sy)~T(b—sy) |cs*+|cs>~[c7|*—Icil?

T T(b—sy)+T(b—sy) |cs?+|cy|2+[ce|2+[ch?
(18

Acp

can be substantially larger than the SM prediction. We give
some special cases frofa) and(b) in Figs. 1 and 2.

Figure 1 show#\¢p vs 6 ando for the case with both L
andRR mixings but noLR mixing. We take the mass eigen-
valuesmy=200 GeV, which we will use in all cases, and
(’mLyz,mL’a),mR’z,rnRvs) = (100, 250, 100, 150) GeV. The
asymmetryAcp can reach 10%. If we only consider the
gluino contribution, the allowed region is much reduced and
Acp can only reach a few percent. The chargino contribution
is important in the sense that it can partially cancel against
the gluino contribution, and the allowed region in the param-
eter space is enlarged. Naively one might think that the
gluino contribution dominates over the chargino contribution
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FIG. 3. sin(2,,) in theLL andRRmixing cases with the same
parameter space as in Fig. 1.

FIG. 2. Acp for LR mixing with u=v and M3=200 GeV, M ) L . )
=300 GeV,AM2=(20 GeVY, andAf=(30 GeVy. sible to observe mixing induce@P violation [7]. Let I'(t)

andT'(t) be the time-dependent rate fB°—M?%y and B®
becausers/ a,, is large. However, this factor is only about 3 —M?y, respectively. One has
and is easily overcome by other enhancement factors in the _
chargino sector. In particular, the functiégin the chargino _r-=r@)
contribution is larger tharf, in the gluino contribution. It TP+
turns out that both contributions are about the same order of
magnitude and partially cancel against each other for the
parameter space considered. THBIs(B— X4y) close to the mix=
SM result is easier to achieve, hence enlarging the allowed |c7l?+1cql?
parameter space. For large Brihe parameter space is more ) )
restrictive because the chargino contribution tends to domiwhere Am and ¢g are the mass difference and phase in
nate over the gluino contribution. We have checked that tthSs)—Bd(s) mixing amplitude, ands(") is the weak phase of
neutralino contribution is about one order of magnitudec(/ . In theB4 casegg is the same as in the SM since we do
smaller compared to those from gluino or chargino interacnot consider squark mixings involving first generation.
tions, thus does not make much impact. In the SM,c’/c;=mg/my, henceAM is rather small. To

Larger asymmetries exceeding 10% are attainable if ongptain largeA,, bothc; andc) have to be simultaneously
allows for onlyLL mixing, since the presence BRmixing  sjzable. This can be easily achieved in SUSY models. In
generates nonzero values fof, which contributes to the Figs. 3 and 4, we show some representative results using the
branching ratio but not toAcp. For example, for same parameters as in Figs. 1 and 2. We find that in these
(M 2,M 3)=(100,300) GeVAcp can reach 15%. cases, sind,=2|c,c4|/(|c7|?+]|c3|?) can reach 80, 90 %,

It is of interest to note that, in the case witlR mixing  respectively. It is interesting to note that large mixing in-
only, the SUSY contribution has a large enhancement factoflucedCP violation (A,,,) does not necessarily imply large
mg/my . To satisfy the bound from observed branching ratio,directC P violation (Acp), and vice versa. In Fig. 5 we show
the squark masses need to be nearly degenerate if the mixing
angles are not small. Furthermore, because the chargino cor
tribution is small as mentioned before, in this case it does not
cancel against the gluino contribution. In Fig. 2, we show
Acp for LR mixing with u=v, and with mM=300 GeV,

AfM3=(20 GeVY, andAf3=(30 GeVY. We see thal\cp

can reach 10%. Thus, even if down squark masses are larg

and nearly degenerafge., near universal squark masges sin 20,4
just some slight R mixing could cause sizablécp. TheB

factories which would turn on soon will provide useful in-

formation about direcC P violation and can test the different

models discussed here.

—Amixsin(Amt),

2|c7c9]

Esigg—¢— '], (20

IV. MIXING INDUCED CP VIOLATION

For radiativeBysy— Mgy decays, wherdy) is a S FIG. 4. sin(®,,,) in the LR mixing case with the same param-
=—1(0) CP eigenstate with eigenvalué= =, it is pos- eter space as in Fig. 2.
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Geg e .
A(Ap—Ay)=—— ?thVtSCA[C7(l+ ¥s)

J2 8

+¢7(1=ys) oy, F Ay, (21)

whereC is a form factor which can in principle be calculated

in heavy quark effective theory. The resulting branching ra-

\\\\\ : tio is of order 10°° and should be measurable at future had-
||l'.

N\
N
N\ {

\
\.\

RN

ronic B factories. The chiral structure can be studied by mea-
suring the polarization oA\, via the angular distributiof8]

L dr 1. , _ler?=[cil?
T doosg 2\ LT aacost), ay

(22

|col+|eql”
FIG. 5. sin(dy,) in the LL=RR mixing case withM3=200 ) o
GeV, i, ,= Mg ,= 100 GeV, andm,_s=fig 3= 150 GeV. whered is the angle between the direction of the momentum
of A in the rest frame ofA, and the direction of the\
polarization in its rest frame. We emphasize that the param-
etera, does not depend on the hadronic param€texhich

h 809 q h | i i th b makes it a good quantity for studying the chiral structure
reach 80%. We do not have large dirégp in this case, but it any uncertainties from hadronic matrix elements. In

one still can have large mixing inducegP violation. We 1o gM one hagr,=1. Deviation from this value forr,

note thgt the allowed region is rather large. However, ,th?/vould be an indication of physics beyond the SM. Since Eq.
constraint fromBr(B— Xy) does not favor large mass split- 55 qges not depend on the hadronic matrix element of the

ing in theLL =RR case. For example, it does not allow the gpecific process, it can be applied to any other radiative
choicem ,=Mg ;=100 GeV andh_;=Mmg ;=250 GeV. beauty baryon decays.

To have largeAr, the phase combinatioR= sin(¢g It is clear that ifc; andc) are of the same order, one
—¢—¢') also needs to be large. This is easily achieved fog, 14 have substantial deviation from SM prediction. But
the LL and RR mixing cases because the phageis not ke the case fon,,,, large a, doesnot require a large
constrained by the observed branching ratio. In the case W'tﬁhase combination factd?. In fact, a, is a measure of the

LR mixing only, because of the assumption w&v, the i strycture independent @P violation. One can of

phases are related and therefore are constrained from thg sq ofjj study diredC P violation rate asymmetries. If the
interference with SM contribution in the branching ratio. physics contribution comes only frobl. mixing, one

One needs to make sure that the fadis also large. We would not have large deviation from the SM prediction. In

have checked in detail that this indeed happens in the cas?,_§gs 6, 7, and 8, we show the deviation from SM prediction
considered. One can also relax the requirement to alipte 4 ~ a'A %or’the ca,ses in Figs. 1, 2, and 5. We see thatcan

have an independent phase. In this case the ,f"RtO_a” indeed be very different from the SM. Note that in these
always b_e m_ade large. Note that, evenpifand ¢_ v_amsh casesa, has the same sign as in SM. Fot-RR mixing
(no CP violation from soft squark massesionvanishingts  ases; this has to do with the compensating effect between
from SM contribution tdB-B mixing can still lead to observ- chargino and gluino loops, while f&/R mixing case it has to
able A, so long axc; andc are comparable.

We have only assumed that the stddebe aCP eigen-
state, which can b gm® from K*© or K3 for By decays, or
¢ for Bg decay. The expression fé,,, is process indepen-
dent. However, because of the relatively long lifetimeKgf,
and the fact that having and #° in the final state do not
provide a good determination of the decay vertex position,
Anix for By—K*%y probably cannot be measured with suf-
ficient accuracy. Perhaps tiBy— K} ,y situation would be ~ 17%
better, butthese modes have to be measured.fifbie situ- i
ation forBs— ¢y is definitely better, but it can only be car- f:. \\\\‘\\:‘:::::3
ried out at hadronic facilities such as the Tevatron or LHC, . \\\\:‘s::::{\
and only afteBs mixing is measured. NS

the results in theLL=RR mixing case within_,=Mg,
=100 GeV andn_ ;=g 3=150 GeV, where sind;, can

N

V. A POLARIZATION IN BEAUTY BARYON DECAY

The chiral structure can be easily studied Ag— Avy. FIG. 6. 1—a, in the LL andRR mixing cases with the same
The decay amplitude is given by parameter space as in Fig. 1.
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FIG. 7. 1- a, in the LR mixing case with the same parameter  FIG. 8. 1—«, in the LL=RR mixing case with the same pa-
space as in Fig. 2. rameter space as in Fig. 5.

do with the heaviness of squarks. We have only explored &ngs. A model with mixing only between second and third
small portion of the parameter space as a consequence of ogeneration down type squarks can easily evade known low-
many simplifications. Although we have not been able toenergy constraints but give dramatic signaldir s transi-
identify parameter space where, flips sign, it does not tions.

mean that this is impossible. Our purpose has been to illustrate such efficacy and hope-
fully motivate our experimental colleagues to perform de-
V1. DISCUSSION AND CONCLUSIONS tailed studies. We find that dire€tP violating rate asymme-

tries can be as large as 10%, comparable to general multi-
In this paper we have shown that SUSY models with nonHiggs doublet model§14]. PurelyLL mixing is favored in
universal squark masses can give rise to rich phenomena {fis case. Even more interesting would be the observation of
b—sy decays. Indeed, such considerations received attefnixing inducedC P violation. Here, purely_L or RRmixing
tion with the notion thatcg|~2 could help resolvg12,13 s insufficient, butLL andRR mixing or LR mixing models
the long-standing low charm counting and semileptoniccould lead to rather sizable effects. The observation of mix-
branching ratio problems, in the form of a rather enhanceghg inducedCP violation immediately demonstrates tHat
b—sg~5-10%. It has been shown that this is possible in_,sy decay has two chiralities. IndependenG® violation,
SUSY modeld13], butb— sy provides a severe constraint. however, the chirality structure can be tested by studying
However, to have a large SUSY effect in—sy decay,b  polarization inA,— A y decay. The parameter, can devi-
—sg need not be greatly enhanced. We have incorporateglte from the SM value of 1. The nonobservanceC#f vio-

into the model the consideration of ne@P phases, which  |ation in B meson decays does not preclude surprises in the
naturally arise. Although we do not claim to have explored,, measurement.

the full parameter space, we find that SUSY with nonuniver- It is clear thatb_>sy transitions provide good tests for
sal squark masses could indeed lead to dramatic effects. Thgw physics.
severe constraint froBr(B— X, y) does not exclude squark

mixings. We find a cancellation effect between gluino and

chargino contributions, which gives rise to rather large al-

lowed regions for the mixing angke¢ and phaser, leading to This work is supported in part by Grant Nos. NSC 87-
interesting consequences foiP violation. The features ex- 2112-M-002-037, NSC 87-2811-M-002-046, and NSC 88-
hibited in the present analysis is a common feature in SUSY112-M-002-041 of the Republic of China, and by the Aus-
models with low-energy flavor an@P violating squark mix-  tralian Research Council.
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