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In this research, the hadronic decay of B® — J/4p° is analyzed by using the QCD factorization
(QCDF) and final state interaction (FSI). The DT D~ for dd and D°™ D°™ for wi contributions
via the exchange of charmed mesons are chosen for the intermediate states. These amplitudes are
calculated by using QCDF and used in the absorptive part of the diagrams. The experimental branching
ratio of B® — J/4p° decay is (2.7 4 0.4) - 10~° and our results according to the QCDF method and
FSI are 0.87 - 10> and (0.057—4.18) - 1075, respectively.

B npencr Biennoit p 6ore apommsii p cn g B — J/¢p® u nmsupyerca c¢ yuserom KXII-
¢ kropuz uuu (PKXI) u B3 umoneiicteus B KoHeuHoM coctossau (BKC). Bk mpr DT D) g

dd u D°®) D) 1is wii p coM TPHB 10TCSL B K Y€CTBE [POMEXYTOUHBIX COCTOSHMUIL, BOSHHK IOLIKX IIPH
oOMeHe 04 pOB HHBIMHM ME€30H MH. DTH MIUTUTYIbI BEIMHUCIAOTC ¢ moMomibio yuer DKX]I u mcnons-
3yIOTCSl B U CTAX OU TP MM, OTBed IOIIMX 3 MOMIOLIeHHEe. DKCIEPUMEHT JbHOE 3H YeHHe OTHOIICHHS
p cmemrenns B p cn ge B° — J/1p° 6epercs p b (2,7 4 0,4) - 1075, H mm pe3ynsT THI, HOMY-
yeHHble B p MK X yueT DPKXI u BKC, — 310 0,87 - 1075 u (0,057—4,18) - 107> COOTBETCTBEHHO.

PACS: 13.25.Hw
INTRODUCTION

B-meson nonleptonic decays are significant for testing theoretical frameworks and search-
ing for new physics beyond the Standard Model. The next-to-leading order low-energy
effective Hamiltonian is used for the weak interaction matrix elements and the FSI. The im-
portance of the FSI in hadronic processes has been identified for a long time. Recently, its
applications in D and B decays have attracted extensive interests and attention of theorists.

Since the hadronic matrix elements are fully controlled by nonperturbative QCD, the most
important problem is how to evaluate them properly. Factorization method enables one to sep-
arate the nonperturbative QCD effects from the perturbative parts and to calculate the latter in
terms of the field theory order by order. Several factorization approaches have been proposed
to analyze B-meson decays, such as the naive factorization approach, the QCD factorization
approach, the perturbative QCD approach and Soft Collinear Effective Theory (SCET); none
provided an estimate of the FSI at the hadronic level. These approaches, successfully explain
many phenomena; however, there are still some problems which are not easy to describe
within this framework.
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These may be some hints for the need of FSI in B decays. FSI effects are nonperturbative
in nature [1]. FSI is one of the ways to solve the nonperturbative QCD for the long-distance
case. In many decay modes, the FSI may play a crucial role [2]. In this way, the CKM matrix
elements and color factor are suppressed and the CKM’s most favored two-body intermediate
states are the only ones that have been taken into consideration [3].

The FSI can be considered as a soft rescattering style for certain intermediate two-body
hadronic channel B® — DT D=®*) and B® — D) DO*) decays [4]. Therefore, they can
be treated as the one-particle exchange processes at the hadron loop level (HLL). We calculated
the BY — J/vp" decay according to QCDF method and selected the next-to-leading order
Wilson coefficients at the scale my [5] and obtained the BR(B? — J/vp%) = 0.87 - 107°
that is small in factorization approach. The FSI can give sizable corrections and we can
include it. Rescattering amplitude can be derived by calculating the absorptive part of triangle
diagrams. Since p° = (u@ — dd)/+/2, intermediate states for dd are D) D=(*) and for uu
are DY) DO) " We calculated the B° — D*D~ and B® — D°D° decays amplitudes as
the intermediate states by using the QCDF method. The experimental result of this decay is
BR(B? — J/¢p") = (2.7+£0.4) - 1075 [6] and we calculated that according to HLL method.
In this case, the branching ratio of B® — J/1p® for n =1 ~ 3.5 is (0.057—4.18) - 1075.

This paper is organized as follows. We present the calculation of QCDF for B® — .J/1°
decay in Sec.1. In Sec.2, we calculate the amplitudes of the intermediate states of B? —
D+t D=0 DO DO) decays. Then, we present the calculation of HLL for B — .J/4)°
decay in Sec.3. In Sec.4, we give the numerical results, and in the last section, we have a
short conclusion.

1. QCD FACTORIZATION OF B° — J/¢p" DECAY

To compare QCDF with FSI, we explore QCDF analysis. In this case we only have
color-suppressed tree and color-allowed penguin topology. These contributions are small, but
it is interesting and necessary to discuss them. In the factorization method, Feynman diagrams
for the B® — J/1¢p" decay are shown in Fig.1 and the amplitude when both mesons are
vector is given by

M(B® — J/¢(p1,e1)p’ (p2, €2)) = —ZTFfJ/me/w{(el -€3)(mp +mp) AT (m?),)—

2477 (m% )
* * /Y . v
— (€1 - pB)(€3 'PB)W - ZEﬂuaﬁﬁlfﬁngP%X
2V I (msyy) ViV A |
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—— }{az Vg + (a3 +as + a7 +ag)A,}, (1)
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b
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Fig. 1. Diagrams describing the decay of B® — J/4p°
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here £/, is the decay constant and €* is the polarization vector of vector meson. AlB”(mi /w),

AQBP(mg/w) and VBp(mg/w) are the decay form factors. We select €p123 = +1 and

1
a; = ¢; + ECiJrl (Z = Odd),

a; =c; + Eci_l (i = even), 2)
A=Y ViV,
p=u,c
where c; are the Wilson coefficients, with ¢ running from ¢ = 1, ..., 10, and N, is the number

of color in QCD. In the rest frame of the decaying B meson only longitudinally polarized p
and J/v are produced. €, pp and G*J/w - pp are then given by

€ -pp = Z—jm (V = por J/), 3)

where |p| is the absolute value of the 3-momentum of the p (or the J/)) in the B rest frame.

2. AMPLITUDES OF INTERMEDIATE STATES

In this section, before analyzing FSI in B® — J/1p° decay we introduce the factorization
approach in detail. The effective weak Hamiltonian for B decays consists of a sum of local
operators (Q; multiplied by QCDF coefficients ¢; and products of elements of the quark mixing
matrix [7]. The factorization approach of the heavy meson decays can be expressed in terms
of different topologies of various decays mechanism such as tree, penguin and annihilation.

Since p° = (u@ — dd)/+/2, intermediate states for dd are DT*)D~() and for uu are
DY) DO) | The Feynman diagrams of the B — D*(*) D=(*) decays are shown in Fig.2
and the amplitudes read

G
M(B” — D*D™) = iTI;fDF(FD(mQB - mQD){(ch + a2)Vep Vog+

+ [as + az0 + ¥ (as + GB)])\p}"‘

G . ! !
* ZTI;‘fo%{bl‘/cvaCd + |:b3 + 2by — §b3,ew + §b4,ew:| Ap}’ “)

MB D D) = 8 fo.mp Vi (- @) m ) A () -

249" (mp,.)

— (e - €5 -
(1 pB)(Q pB) me + mp-

}{(m +a2) Ve Vg + [as + a0 + 73?* (ag + as)]/\p}+

G : L .
n ZTZfoJg* {bchchd + {bg +2bs — b3 e + 564,ew] Ap}7 ®)
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Fig. 2. B® — DT D~ decays diagrams

Mw%nﬁ@v=ﬁ&mmw%mmmmpmﬁW%m+mﬁ”m®}
X {(al + a2)Vep Vg + las + aro + Tf* (a6 + as)])\p}+

.GF N 1 1
+ Z%fo%* {bl‘/::b‘/cd + |:b3 + 2b4 - §b3,ew + §b4,ew:| )\p}v (6)

where AJP", APP" and APP" are form factors for B — D*; FPP and FPP are form
factors for B — D transitions [8] and

C ) C . .
by = N_F261A717 by = N_F2[03A1i + C5(A§ + A:J;) + NCCGA;J;L

c

C . .
bs.ew = g leodl + er(Ah + Af) + N.CsAf],

c
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< (u)

BO

c (u)
Fig. 3. B® — D™ D%*) decays diagrams

c ; ; C ; ;
by = N—Z[C4A’1 + A5, baew = N—};[CmAzl + csAj),

c [

All ~ A’é = 271'045 |:9<XA —4+ %) +7~£+7ﬂ£ Xi:|,

AL =0, A} ~6ra,(rP +rD7)(2X3 — Xa),

(N

pEO 2mQDi(o)
L = (m — .
b mC)(md(u) +me)

In the QCDF method the process of BY — DY) D) only occurs via annihilation between b
and d, so the FSI must be seriously considered to solve the B® — D) DO(*) decays and we
follow [9], for these decays, the Feynman diagrams are shown in Fig.3 and the amplitudes
read

_ G
M(BO — DO(*)DO(*)) = iT;fBOfDO(*)fDO(*) (b1 + 2by + 2b4’ew)>\p. (8)

3. FINAL STATE INTERACTION OF B° — J/¢p° DECAY

When the FSI method for decay is calculated, two-body intermediate states such as DT D,
DT*D~*, Dt*D~, D*D—* D°D°, D%* D% D% D and D°D% are produced. The quark
model for B — DT)ID=() — J/4pp° and B® — DO DO — J/ehp0 diagrams is
shown in Figs.4 and 5. The hadronic level diagrams are shown in Figs.6 and 7. In this
framework we choose the ¢-channel one-particle exchange processes. For calculation, the
relevant Lagrangian density are defined as follows [2,10,11]:

£ppp = igDDp(Dp”(‘)HD — 8HDp”D),
£p+pp = —gp-Dp"**? (DO}, 06D} + 0, D00 psD),
£p+pep = igp+D-p{0,D}p" D™ = D} p, 0" D™ + (D™ upy, — 8, Dy p") D™+
B B + D*M(PVaMD; - auPuD*V)}a )
£ypp = igypp, (0¥ DD — DO* D),
£Lyp-D = —gyp-pe" P91, (0 DD + DO, D}),
£ypp+ = —igypp={1"(0,D* D} — D**0,,D%) + (0,3, D*" — 1,0, D*")D*"'+
+ D* ("0, D}, — 8,1b, D*)}.



Final State Interaction in B® — J/yp° 37

§ S

Fig. 4. Quark level diagram for B — D+(*)D_(*) — J/pp°
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Fig. 6. HLL diagrams for long-distance ¢-channel contribution to B — .J/4p°
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Here €g123 = +1 and we define the charm meson iso-doublets as

DT = (D°, D7), D = (D° D"),

_ _ (10)
D*T —_ (D*O,D*f), D* _ (D*O,D*Jr).

With the above preparation we can write out the decay amplitude involving HLL contributions
with the following formula:

3 3
M(B(pp) = M(p1)M(p2) — M(ps)M(ps)) = %/ aEdlé);)a QEdQé)fT)g x

x (2m)* 6% (pp — p1 — p2)M (B — M My)G(M; My — M3M,), (11)

for which both intermediate mesons (M7, M) are pseudoscalar. And

_; Gr d*py d’py y
22 ] 2E(27)3 2E5(2m)3

M(B(pg) — M (p1)M (p2) — M(p3)M(pa)) =

x (2m)*6* (pp — p1 — p2) fomp=Ver Vg [(5{ -€5)(mp +m1) AP M (m3)—

2AJQBM1 (m3

— (€7 - pB) (€5 - pB) p—— ):| G(M1 My — MsM,), (12)

in which both mesons are vectors. Also G(M;My; — MsMy) involves hadronic vertices
factor, which is defined as

(D(p3)p(e2, p2)|i£|D(p1)) = —igpppe2(p1 + p3),
(D*(es, p3)ple2, p2)|i£]|D(p1))
(D*(e3,p3)ple2, p2)|i£|D*(e1,p1)) = —i€l €5 €5 [2p2,9va — (P1 + P2)aGur + 2P109pal,

(13)
(D(p3)Y(e, p2)|i£|D(p1)) = —igyppea(p1 + p3),

. w_xv o, 3
_Z\/§gD*Dp6HVOt652€3 P12,

(D* (€3, p3) (2, p2)|i£|D(p1)) = —igyp- DEpvaseses’ PiDs,

(D*(e3,p3)1(e2,p2) i £]D* (€1, p1)) = —ie} ehed [2p2agnr — (P1 + P2)rgsn + 2P1n9Al-

The amplitudes of the mode B® — D~ (p1)D* (p2) — J/1(e3, p3)p°(€a, ps), where DT and
D** mesons are exchanged at ¢-channel respectively, are given by

1
d 0 .
Avs(6a) = [ PUES D a0t Do)(i)gupes i) x
-1
: F2(¢?,m3,)
X (=i)gpDp(€s 'P2)qg_7ngD, (14)
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Fig. 7. HLL diagrams for long-distance t-channel contribution to B® — .J/4p"

1
|p1]d(cos 0)

_ . A
6mms M(B0 — D™D )(—1) 9y D* D€porn€sPI P X

Abs(6b) =

-1

, F2(¢g%,m3,.
X (—Z)\/égD*DPEMVQQGZpgpf (go'y - q0'2ql/ > 2(q ’ 2D ) . (15)
mp. ) ¢*—m.

The amplitudes of the B® — D~ *(ey, p1) D *(ea,p2) — J/v(e3,p3)p° (€4, ps), where D
and D** are exchanged respectively, read as

AbS( ) |p1|d(COS 9) ( GF

167rmB \/§

X (_i)gipD*DENVaﬁegpgp?(_i)ﬁgD*Dpepa/\neipng
% [(mB + mD*)ABD (mz’D*)( gx + P1P1x> < g)\X + Pzpz)
mD* mD*
2ABD . . a
(m3, )(_p%Jr (p1 pB)pl)x

C(mE +md)) mp.

F2 2
< (_pg_i_(sz};B) )] 2( QD)7 (16)
D

D+ ¢ —m

)fD*mD* Vep Vg x
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and

1
Abs(6d) = [ ald(cos 6) 9)( Gr

mp-V Vo
16mmzp ﬁ)fD D VebVea

X (=1)gypp*D=€5[2P1p9u8 — (P1 + P3)8Gup + 2P3u98p) X
X (=1)gp*p* €l [2P22Gar — (P2 + Pa)agur + 2Pavgar] X
[3

X( a6+ 2 ) (m% + mb. ) AP (mD*)< HX*‘];;pl)(—g;"'%gQX)_
Mp-
2

D* mD*
2457 (mp. )< 1 (pope)pi )( oy, 4 (P2 PB)P )}FQ(CJ , M- ) (17)
% .
C(mE+m3.) om. m. q? —m2,.

The amplitudes of the mode B — D~*(e1,p1) DT (p2) — J/(e3,p3)p®(€a, pa), where DF
and D** are exchanged respectively, become

1
[p1]d(cos 6)

Abs(6e) = T V2G EVap Vi
-1
X (=2i)gpDp(€a - P2)(—i)gy D+ Deuvapel PIPS %
U PP i) + FpAG” (i) (— g+ PLEE) EUTLB) i
and
Abs(6f) = 7|p11|gi((;:s 6) \/_GFVCbV

—1
X (—1)gy =D+ €4 2D109u3 — (P1 + P3)3Guv + 2P3,9580] ¥
X (i)V29D+Dpeporn€ipd Pl fo- FEP (m3.) + foAFP™ (m})]x
a0 H 2(.2 2
oo N *P2)p F q=, Mpx«
x(—g +4L )(—pg+<p1 22)1) WMD) (1)

2 _

The amplitudes of the mode B — D~ (p1)D*(e2, p2) — J/(e3, p3)p®(€a, pa), where DT
and D** are exchanged respectively, read as

|1.01|d(00S 9)
16mmp

Abs(6g) = V2G FVa Vi x

-1

x (—=2i)gypp(es - p1)())V29DDpeuvapeips Pl ¥

v 2(.,2 2
X [fp-FPP (m}.) + fpAFP" (m})] <— o+ 2 pf)pz>F W2D) - ()
D

2
M g —m
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and

1
|p1]d(cos 6)

Abs(6h) = | o=

V2G Ve Vi
—1
X (—1)gD* D p€y [2D2 — (P2 + Pa)aGuv + 2PavGap] X

X (—1) gy D DEporrn€hPr DA f D+ FPP (M) + foAFP (m})] %

3.0 . v F2 2 m2 .
2 2 2 2
Mpx« Mpx« g — Mp«

In writing the above amplitudes, we have used p - € = 0. The effective vertices of strong
interaction for the rescattering process, such as gpp,, gppy, €tc., are gained from data
provided the flavor SU(3) symmetry holds. However, since the ¢-channel exchanged particles
P and V are off their mass shell, a phenomenological form factor F(¢2, m?) is introduced to
compensate the off-shell effect at the vertices. Because the effective coupling constants, for
example, gpp,, are obtained from the data where the three particles are all on-shell, while in
our case the exchanged D) and D°*) mesons are off-shell, a compensation form factor is
needed and we take it as suggested in [1,12]

2 a\™
A m) 22)

F(q®,m?) = <W
The form factor (i.e., n = 1) normalized to unity at ¢> = m? - m; and q are the physical
parameters of the exchange particle and A is a phenomenological parameter. It is obvious
that for ¢> — 0 F(¢?, m?) becomes a number. If A > m; then F(¢?, m?) turns to be unity,
whereas, as g — oo the form factor approaches zero and the distance becomes small and the
hadron interaction is no longer valid. It is noted that the parameter A would smear the errors
caused by assuming the dominating of one-particle exchange. Since A should not be far from
the m; and g, we choose
A =m; +nAqep, (23)

where 7 is the phenomenological parameter and the coefficient for the strong interaction scale.
Its value in the form factor shows importance of the strong interaction and is expected to be
of the order of unity and can be determined from the measured rates, and

¢* = p? + p? — 2E, B3 + 2|p1||p3] cos 6, (24)

where 6 is the angle between p; and ps. Now we want to calculate the amplitudes of
Figs. 7, a—h. By using the equations of Abs(6a) and Abs(6b), the amplitudes of Figs.7,a and
b, are given by

1
d 0 = .
Avs(ra) = [P0y 50Dy —i)gupies i)
21

) F2 27m2
X (_Z)gDDp(€4 : p2) Q(q QD)v (25)
qc —mp
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and

1
[pud(cos 0)

Abs(7b) = s

M(B° — DODO)(_i)ng*DepJ)\negpi\pg x

-1

. 4oy \ F2(q%,m2.
X (—Z)\/égD*DPEMVaﬁEZpgpf <gov - 02 - > 2( ’ 2D )
mD* q - mD*

(20

and the amplitudes of Figs.7,c—h are similar to equations Abs(6c) — Abs(6h). The decay
amplitude of B® — J/1p° due to all contributions related to p° = (u@i — dd)/+/2 via the
HLL diagrams is

A(B® — J/1pp°) = {Abs(7a) + Abs(7b) — Abs(6a) — Abs(6b)}/v/2. 27)

4. NUMERICAL RESULTS

The Wilson coefficients ¢; have been calculated in different schemes. In this paper we
will use consistently the naive dimensional regularization (NDR) scheme. The values of ¢; at
= mp with the next-to-leading order (NLO) QCD corrections are given by [5, 8]

o = 1.117, o = —0.257,
s = 0.017, cq = —0.044,
s = 0.011, ce = —0.056, (28)

cr=-1-10"°, ¢g=5-10"%
cg = —0.010,  ¢10 = 0.002.

The relevant input parameters which are used: mpo = 5.279 GeV, m g = 3.1 GeV,
m, = 0.78 GeV, mp+ = mpo = 1.87 GeV, mp=« = mpo« = 2.01 GeV, fpo = 0.176 GeV,
fpx = fpo = 0.222 GeV, fp+« = fpo- = 0.23 GeV, Vy, = 0.0043,V,,q = 0.974, V, =
0.042, Vog = 0.230 [6]; fs/p = 0.405 GeV [13]; A7P(0) = AJP(0) = 0.28, VBP(0) =
0.33 [5]; APP" (m2.) = 1.1, ABP" (m%.) = 1.82, FPP(m%) = 0.86, FPP(m%.) = 0.95,
ABP"(m3,) = 2.73 [8]: gppy = gp-D+p = 2.52. gypp = gyp+p+ = .71, gp-p, = 2.82,
gyp-p = 8.64 [2].

Using the parameters relevant for the B® — .J / p° decay, we get flavor averaged branch-
ing ratio for the QCDF method as

BR(B® — J/¢p°) = 0.87-107°. (29)

After considering intermediate states we obtain
1) The amplitude of B® — DT D~ decay

M(B° - D"D7)=210-10"" (30)

and the branching ratio is given by [8]

|M(B° — D*D7)|?
16mm3,

BR(B® — D* D) = 10y Mm% .m3,) , G
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The branching ratio of B — J/1p" decay with n = 1-3.5
and experimental data (in units of 1079)

n
I 5] 2 | 25] 3 | 35 | EXP[6]

BR(B® — J/yp°) | 0.057 | 025 | 0.68 | 1.43 | 2.47 | 4.18 | 2.7+0.4

Branching ratio

2
S 41
r
=3
S
=z
m ]
3_
Experimental wide
2_
]_
[ e e e e e e B [ B e B e |
1 1.5 2 2.5 3 3.5 4
2.92 3.18 K

Fig. 8. The variation of the branching ratio of B® — J/4p° with n = 1—4

2 2 2 4 4 2 2
where A(m%o, m7,,mp_) =mpe — 2mps — 2mpemi,., SO

BR(B" - DtD7)=328-10"* (EXP =2.11-10"%). (32)
2) The amplitude and branching ratio of B® — D°DC decay [9]

M(B® — D°D%) =7.95-1078,
BR(B” — D°D°) =5.68-10"° (EXP < 6-107°).

Now, according to FSI, we are able to obtain the branching ratios of B® — J/vp° decay
with different values of 7 shown in the table and Fig. 8.

CONCLUSION

In this work, we have calculated the contribution of the ¢-channel FSI, i.e., inelastic
rescattering processes to the branching ratio of BY — J/¢p° decay. For evaluating the
FSI effects, we have only considered the absorptive part of the HLL because both hadrons
produced via the weak interaction are on their mass shells.

We have calculated the branching ratio of B® — J/1p" decay by using QCDF method
and FSI. The experimental result of this decay is BR(B® — J/¢p%) = (2.7£0.4) - 1075 [6]
and according to QCDF and FSI our results are BR(B® — J/vp°) = 0.87 - 107> and
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(0.057—4.18) - 10~°, respectively. We have considered that the value of FSI has a good
agreement with the experimental result.

There exist some phenomenological parameters in our calculations on FSI such as 7 in (23)
and many other sources of uncertainties, for example, the coupling constant gp-p, etc., the
neglected subdominant contributions in the FSI, the estmate of pure QCDF contribution,
etc. We have introduced the phenomenological parameter 7; its value in the form factor is
expected to be of order unity and can be determined from the measured rates. For a given
exchanged particle, we have used 7 = 1—3.5, and the branching ratios are 0.057—4.18. We
have considered that the factor of 1 is important to obtain branching ratio. According to Fig. 8,
we have seen that, if 7 = 2.92—3.18 is selected, the branching ratio of the B® — .J/1p°
decay approaches the experimental value.

REFERENCES

1. Cheng H.Y., Chua C. K., Soni A. Final State Interaction in Hadronic B Decays // Phys. Rev. D.
2005. V.71. P.014030.

2. Oh Y.S., Song T., Lee S.H. j/v) Absorption by 7 and p Mesons in Meson Exchange Model with
Anomalous Parity Interactions // Phys. Rev. C. 2001. V.63. P.034901.

3. Belyaev V.M. et al. D" D7 and B* B7 Couplings in QCD // Phys. Rev. D. 1995. V.51. P.6177.

4. Donoghue J.F. et al. Properties of the Soft Final Interaction Phases in B Decays // Phys. Rev. Lett.
1996. V.77. P.2178.

5. Ali A., Kramer G., Lu C.D. Experimental Tests of Factorization in Charmless Nonleptonic Two-
Body B Decays // Phys. Rev. D. 1998. V.58. P.(094009.

6. Amsler C. et al. Particle Data Group // Phys. Lett. B. 2008. V.667. P. 1.

7. Beneke M. et al. QCD Factorization in Decays and Extraction of Wolfenstein Parameters // Nucl.
Phys. B. 2001. V.606. P.245.

8. Azizi K., Khosravi R., Falahati F. Analysis of the B, — Dy(Dj)P and By — D,(D;)V Decays
within the Factorization Approach in QCD // Mod. Phys. A. 2009. V.24. P.5845.

9. Mohammadi B., Mehraban H. Final State Interaction in B® — D°DO // JHEP. 2011. V. 1107.

10. Casalbouni R. et al. Phenomenology of Heavy Meson Chiral Lagrangians / Phys. Rep. 1997.
V.281. P. 145.

11. Yan T. M. et al. Heavy Quark Symmetry and Chiral Dynamics // Phys. Rev. D. 1992. V. 46. P. 1148;
1997. V.55. P.5851(E).

12. Gortchakov O. et al. Two Meson Doorway Calculation for pp — ¢m Including Off-Shell Effects
and the OZI Rule // Z. Phys. A. 1996. V.353. P.447.

13. Chiang C. W. et al. New Physics in B? — J/w¢: A General Analysis // JHEP. 2010. V. 1004.

Received on December 22, 2011.



