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Inclusive B-meson decays, in particular of “internal” types
(into heavy mesons and baryon pairs), are considered using DIS
and HQET type approaches. Quite large ~ 12% contribution of
these internal nonleptonic decays (~ 7% only of baryon pairs re-
sulting from diquark production) has been found. This lead to
a considerable reduction of the semileptonic decay ratio-down to
its experimental value ~ 9%. It explains simultaneously experi-
mental data on the large fraction ~ 7% of B-decays into baryon-
antibaryon pairs.

The general picture of distributions of B—decays branchings of
all main types is presented. It looks resonable even in the consid-

ered zero order both in 1/N, and in QCD.
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1 Introduci;idn: role of quark—spectat.or in B—mes?tn
decays; ¢t and decay branchings B'(j') = I*(5')/ I“B .

B-meson consists of b-quark (mj = 4.8GeV) and of light antiquark-
spectator (m,, = My ~ Mg ~ 0.3GeV); both of them are virtual and
effective mass of b-quark | o |

plzn = (PB - pap)2 = M?, + mzp — 2Mpm,,UBYsp

depends on 4-momentum p,, = m,v,, of quark-spectator. In B-—meson‘
decays (resulting mainly from b — ¢W ~ weak transition (see Fig.1)) the role
of spectator is very important: only due to it the resonance peaks (which
correspond e.g. to production of D, D* e.t.c. resonances, see Fig.2) appear
in the distribution over the effective mass M’ = (p. + psp)* of produced
hadrons. |
In a number of papers [1-3] the decay of a "free” b—quark, which is
practically at rest inside of B-meson, is considéred instead of B-—meson
decay. : ‘ ' -
This: a) violates the energy conservation law, especially at the hard part
on the spectra of produced particles (e.g. deformes the most interesting-
hard part of electron spectrum) — as m; is smaller that Mp =~ 5.28GeV,
b) leads to the wrong-flat distribution in M’,
c) instead of the I'%* value of the form

G*M} Vb l’ 1B
(@) 0.039] c®’

where [P = 1/75%, 75 = (1.50 £ 0.04) - 101 sec, provides I'* in the
form I'|§t ~ Ty = %%}[’VL;,P(I + O(m?/m})) where correction of the order of
m2/m? turn to be not small as m§ ~ M3/2.

Therefore contributions to electron and to other spectra from transitions
to multihadron continuum B? — X! (which begins from M’ > Mj, M] =

ro=

[Val|? =

Mp + A, where A ~ 0.15GeV is small, see ref.[4]) and to a single hadren

states B® — D* = P' (pseudoscalar) or B — D*+ = V' (vector) have to
be considered separately. In the sum the decay widths I'(j") = Bri(5" )T
of all of these transitions have to yield I''$* ~ I'y value, i.e. one must have:

Tiy Bri(j') = 1, where
B'(j') = I(j")/To, i=P,V,X
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and #-labels all possible states in the uﬁper block in Fig.1 (and also in decay
of other types, see below) i = Xj,,, | = e, u, r for semileptonic decays, or
foxf nounleptinic decays i = m, p, Xgq, or i = D,, D?, X, e.t.c.

2 Decay branchings and distributions; theory

1) Distribution of b—quark inside of B-meson will be most useful
below. It has the nonperturbative nature and will be used below in the
following simplest form: :

xz(pu—-AoeXP (#3/p5) = Avexp(=2Xo{vpvsp)) = | ?,

where parameter p§ = Mpm,,/ Ao, (or Ao = Mpm,,/pt ~ 1) detenmnes the
slope of decreasing of x?(7') with rising of the value of

M} +m?, - p} 1(1—z o Pl )

P : = = —
T ) = omy, 2\ G T1-2 ' (1= 2)Mama

(:o = Mmyp/Mp = 0.06 - 0.07, m,, = 0.30 — 0.35GeV — is the constituent .

(or i) quark-spectator mass. The light cone frame was used 1 where
= Py —pyy = ePg + p1, P = |Pg| = o0, Pp||di g = (q,9) is the 4~
momentum of W-boson emitted in b — c transition (see Fig.1). Thus,
with the normalization f xz‘—i—-?fﬁ = f dp? f f(z,p )% = 1 (see Fig.3a) one

has the fohowmg b-quark mstnbutxon in B—-meson in its momentum Py =
(zP + 325,51, 2F) (compare with j(z) in ref.[3]):

IO ___LP_Q _ (1 - Co )] e~P1/p3(1-2)
feop) = 1 oz exp[ Ao Co + 1—z/1 2(K;1(2X)P3(1 — :c)(
. A 1

1
i
ey

(-qu .
as A*pep/TEsp = = dp? and ’ ;{ exp [—Ao (2+ 1/2)] dz/2'" = 2K,(2)\0).

The distributior (1) has a sharp maximum at z = 1 — {, ~ my/Mgp, i.e.

(1 m) = mspl’AO

lChoosmg OZ||Pp one will kave: Py = Mpug = (P+ M3 /2P, 0, P), ;» =.(zP + p}/2Pz,p1,zP),

3 |
Pap = ((1 -z)P + 1,-:,—'{%%, -pi,(1- z)P) . In principle, the distribution x?(p3, pfp)dpfp over pfp has sharp
maximnm at p,? = m’l Because of that we have put, for simplicity, here and in Eq.(1) p?, = m},, i.e. will

use xB(?bip p} XB(pb)‘S(P;y - mop)

Note also that choosing P = P | ¢ one has for Pp = Pg—~gq: Pp = {(yép P+ M3 /2Pv{p,0 ,'rfpp) Whﬂl’!
§a= Mp/Mp aad n = (vavg) = (7 + 1/7)/2 will be used below.
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In general, b—quark distribution in B-meson is determined by nonpertur-
bative QCD. Some information about its form at ¢ — Q and1-= —-»bO iiol—
lows {17] from Regge role approach which gives x%(2, p}) ~ (1 —z)°z’ with
small a = 1—ag(0) = 1/2 and large b = —ay3(0) ag(0) —2ap(0) =~ 8—10.

Therefore, the power form of x* = x} |

xX(z,p1) _

1
;:'fl(zv P.zi.) =

= By'(1 — z)°z* [exp (—p1 /pi(1 — 2))] /P(1 — =) (1a)

with p} ~ m?,/ Ao, Bp = B(a + 1,b+ 1) seems to be more natural than the
exponential one given in Eq.(1). However, with given above values of a,b,
its maximum (at z ~ b/(a + b)) is much more flat that the sharp peak of
distribution f(z,p3) in Eq.(1) at z =1 - (.

In Eq.(1a) the same p} normalized distribution

~ [ezp(—pL/Po(1 — 2)))/pi(1—2)

was used as in Eq.(1). Having no theoretical information on it one can

substitute here simply p? or pz(1 — z) for pi(1 — z). |
One can also reproduce the sharp maximum of Eq.(1) by introducing in

Eq.(1a) the denominator of the resonance form [10}

x’(z,p1) _

1
;fz(“’,zﬁ.) =5

T lco—( t:)—; i)::xlz lezp ("’P?L/ p3(1 —z))] /p(1 — =) (1b)

containing small parameter g ~ 10~2 — 10~3; this function has power law
asymptotics only at extreme small 1 — z < /€ ~ 1/30. Both distributions
(1a) and (1b), at proper choise of parameters (a = 2.2,b = 28 in Eq.(1a),
or €g ~ 2-1073 in Eq.(1b) with a = 1/2,b ~ 8) coinside closely with that
given in Eq.(1) in the region 1 -z ~ m,,/Mp of their maximum. Therefore,
throughout this paper the simplest form (1) will be used (w;hile it is not the

best one for the b — ¢ quark density matrix {(n) = J XBX*D%%:, n = (vpvp),
see below). |

All B-meson decays modes are considered below; a) with unique b~
‘quark distrib. function (1), at fixed values of parameters A\g = Mpm,,/p?
and (o in different decay channels, b) in the zero order in 1/N,, c) without
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QCD correctlons specific for each channel. Only ZVS corrections [5-7,1]
forming mek will be taken into account.

In this zero order approach all decay amplitudes are factorized and differ
from the semileptonic case: i) by substitution the produced quark masses
1, 2 (in the upper block in Fig.1b,c) for masses of e, v, ii) by the non-
leptonic enhancement and colour factors like (3C2,)C?, where 3C2, = 1 and
the constant C' — depends on the channel under consideration [5-7 1].

We shall consider below all main channels of B- decay to both hadron
continuum and to a single 7, j' hadron resonanse states (at least states 1, j' =
P,V must be included).

For nonleptonic decays the production of heavy i = P,V states at
W~ — Cs transition are enhanced due to a large values of constants fp, fy of
coupling of heavy hadron resonances to W-boson. This makes appreciable
the value of W~ — &s transition rate, as compared with W~ — iis tran-
sition - for both usual and internal decays. Account for the last—internal
decays, in particular for production of barion pairs leads, together with
W~ — s transition enhancement to total 15—20% of enhancement of the
total norleptonic decay rate compared with the case of a free b-quark decay.
‘The corresponding violation of ”detailed duality” results in decreasing of
the semileptonic decay rate down to its experimental value 9—10%.

'2) Decay B — X! to multihadrons will be considered similar to
Bjorken’s approach (see refs. [8,9] and paper by Jin, Palmer and Paschos
{10]) to deep inelastic scattering (DIS). The inclusive probability of this

decay dI'*(X!) = (En %&d ) (2;1;?55‘ (2:;§;€p {e.g. for X = X,,) can

‘be put in the usual DIS form [10]:

L(ﬂ’) dqz dMl2

CLPX(X') ---tG @12(3/)2 | q I(
Mp

where I’y was determined above, ®15(y) = =(1- 2/\_{. + A2 )1/ 2

f
\g11/2

Bl=[1-2y+2)+@w-29", Aa=(dxud)/e =M},

Z' = M"™[M3, are two particles phase space factors, py, gz — masses of e,

v (or of other pairs of fermions in the upper block in Fig.1a,b,c), while

(Lap) = 3 {(1 + ) (qaq;a 90pq°) + 2>~_q gaﬁ}

is lepton tensor Ly = 1 Ty, o,=11/2 (EOav) (7O0ge) averaged over p,° = —-p,,

o

]Mz >WfaﬁMB MB ’ (2)




5 .
dizection (in ev rest frame) and A = 4\.,. —-22%, A = a\.,, - A’ The corre-
sponding hadron tensor A

Wap = T I VIV (")‘drn/Zr = (<gag)W1 + (PaPp/Mz)Wz—
-ieaprs(Pyas/ ME)Ws + [(Pags + 9aP5)/(M3)] Wa + (9295/MB)Ws, _P( 5 Py
- can be expressed in terms of quarks b—c tranmtion tensor L( ) determined
similar to L('"’) ’

Wop = / LES [(ps — 9)? -"‘mi] f (x,PJ.)%dﬁ ) (4)
where p; — ¢ = p. and 6(p§ — m3) results from c~qua.rk phase space
‘ (27)*6%(p. +pd— P) o355 @ d3)32 = 21r6(p2 m?)
For py = 2P + p), p} = =M% — p} one has
§((ps — 9)* = m?) = (le4 — z-|ME)'[6(z — =4) + 6(z — =-)}

ze = (@£ Va2 +mi+P57) [Ms -
This results in (see Jin, Palmer, Paschos [10}):

= f(z4) - f(z), W, = 4z f(z4) + = f(z-)]

|24 — ‘L‘-—I ’

W3=.W4A=—2[f(m+)—f(x—)], : W5‘-‘-’-"-0 .
‘ |24 — -]
Here, to simplify nota,txon, f(z+) was written instead of f(z4,p1) and con-
sequent integration over p? will be assumed below everywhere
With these values of W; = Wi(qo,1dl), ¢ = (M3 + ¢* M’z)/ZMB,
|4 1= vda - Eqs (2), (3), (4) give for TX(X7)/To = BX(X'):

BX(X')—CZ [ [ dddydy, (y)z|‘ﬂ {(1+)\) (6yW1+ Wz)

Yo !>z

—3. (4W1 — Wy — -?-q—°W4) } , | (5)
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or

BY(X')=2C* [ [ dyda'|d]|x

>0 a'>r

{2 4301 - 0] f00) = a4 o 20)| Bt

with lal = 2|4]/Ms (see above Eq.(2)), 1 = M’/M%, zy = M?/M} (and
M; — is the beginning of continuum m the upper block in Figs.la,b,c,
M, = 0 for ev, cases). Integration in p? is assumed here and one has to
put f(z.) =0 for z, > 1 or z_. < 0; the main contrib, gives z, term.

Note that electron spectrum from B — evX] decay is determined similar
to that obtained in ref.[10] with, however, the lower integration limits the
same as in Eq.(5):

ar o= [ [ dyas 2L [2 ()1 )] 2 s(e

yon 2'on |:C+ - R:...V2

+Hay o 2} 575 ©)

= qo — €. It must be clear that B — ev X decay branching Br“’(X ! ) is
glven by (5) with C? = C?, = 1/3 and that (5) (6) determine also ¢g* and
M distrib. in different B — X transitions (compare with refs.[2, 3]).

Note also that branchings Br( Y = I'(X!)/T for producing in B~
decays of a single ¢ = P or ¢ = V states in the upper r block in Fig.lb,c
(i.e. of &, p, or of D,, D7) at B — X! transition can be obtained directly
from Eq.(2) substxtutmg in it (5i54)/4 for < L(w) >. Here the currents
3P = fpqa, 7Y = fyMye, includes the constants fp, fv of coupling of P, V.
states to W-boson, and e, — is 4-vector of polarization of the produced

vector V-state. The results for Br'(X!) are given (together with Eq.(5)) in
the Table 1 — see Appendix I.

3) Transitions B — P' V' to a single hadron state in the lower
block (in Figs.1) are determined in HQET [7,11,12] by b-quark density
‘matrix (Fig.3b), called the Isgur-Wise function:

d*p dz,, 7 | -
= . o . L - sp 2 2\, * , 2
&) = [ x(v8ve) X (Vjvp) mew / - 0/ dp i X(T4pr P1)X" (YZeps PL)

n = (vpvy) = (Mj+M} - ¢*)/2MpM;;, where j' = P' or j' = V' and where
the right hand part is written in the light cone frame where
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Py || pj#, ps = P.— o0 is the produced j' = P, or V'-meson state momen-
~ tum and (y.= M;/Mp < 1. In expression for {(n) the value 7 = 1 of the
parameter v (see above footnote 1) corresponds to j'-meson being at rest
relative to B-meson. Relativistic invariance demands that § (1) will be the
function of n = (v + 1/7) and not of ¥ = n & /47 — 1. E.g. the form (1a)
of b—quark distribution function yields | . |

___( 2 )wF(%+1,a+b/z+1;2(n+l)")
G =\;37) ~ F (2,24 1,0 +b/2+1;1)

" where F-is hyp‘etgeomet:ic function [((Mlp=t = 1 and [~¢'(Ml=1 =
1e+1)(1+e) 23 (3+1) asb>a.
The form (1) for b—quark distribution function gives

o) =260, r=vETE,
while an account of quark spin dynamics (see [13]) changes slightly this
result leading to £En) = %%ﬁfﬂ , where K,,(2) are the Bessel-Mc
Donald functions. Both forms for {y(7) and for £(n) satisfy Bjorken's and
Voloshin’s sum rules ruquirements 1/4 < [~£'(n)]=1 < 1 at ¢/2 < 1, and
at Ap ~ 1. The last form of {(n) will be used below with Ao = 1.3 £ 0.5
what reproduces (in frames of experim. errors) existing experimental data
" of ARGUS and CLEO [4, 7, 14, 15] on £(n) dependence on 1.
The amplitudes of B — i, j' decays (see Fig.3a,b,c, where i = P,V, X or
t = X),,) are given, according to HQET, by:

[ T(P') = CVMsMp(G/V2)E(vpvp)(v5 + vp)ade -
THV") = CVMMy:(G/V2)£(vsvw) [(1 + vpvy el — -‘ (7)
—-(vBe')vy; + ieap,,gebva,,vv;} gi

where €/, is the vector V' state polarization 4—vector and ji are given above
for the single states i = P,V in the upper block in Fig.3b,c, while for
multihadron continuum one has: ;X% = (20,d), jX* = (20,s), or jX» =
(0,v) for the semileptonic decay case Fig.3a. Branchings Bri(P') and
Bri(V') corresponding to these amplitudes are easily calculated and are

given in the Table 1 (see Appendix I, I“(j’) = _gl?_;%?ﬁz_ . é—‘; . %1,%)



3 "Internal” decays and numerical results

1) "Internal” decays:

a) At C = C., = 1/V3 or C = C) = 1.13 (see ref.[5-7]) Table 1 deter-
mines branchings of different channels of semileptom'b or, corresponding,
usual "external” nonleptonic decays of B-meson (see Figs.la,b,c). How-
ever, at C ~ C; = -—0.29 [5-7] they determines also the branchings of

"internal” B-decays, the amplitudes of which are represented by graphs
in Fig.4a,b for W'" —+ @d transition (and corresponds to two terms in ZVS
Lagrangian Lma,, [6,7], see Appendix II). In the similar W~ — &s transition
case Fig.5a,b implies the production of white cé meson states (7° — pseu-
doscalar, J/@,b — vector, or X,; continuum) and of kaon type (sd) states
K° K*®, X%. One has io disregard, in the considered zero order in 1/N,,
the contnbutnons of graphs in Fig.4a,5a while graphs in Figs.4b,5b without
QCD corrections give the factorized result — the same as we had in Fig.1
and in the Table 1, with, C — C.,.

b) Graph shown in Fig.6a, (and in Fig.7a — for W~ — &s decay) cor-
respond to production of colour diquark (cd) and antidiquark (@d). They
can be produced in the colour states 3 and 3 correspondingly (as § and
q). Then the corresponding amplitude will be factorized }as was remarked
by B.Stech [7], see Fig.6b and corresponding form of Lweak is given in Ap-
pendix II) and diquark (cd);-antidiquark (#id); pair will convert inte the .
white baryon A, = (cd)sgs—antibaryon N = (ud)3;ds pair as one more g
quark pair will be produced obviously due to confinement. The factor
C_/3 = 0.47 (C-. = C; — C; = 1.42) appears [7] in front of G/v/2 in the
contribution of graph in Fig.6b. The similar graphs 7a,b correspond to
transition W~ — &s and to decay B® — Z,, + A..

2) Values of parameters and numerical results

2.1) Values of parameters. The following values of constituent quark
masses and of meson decay constants are used (in GeV') below: my = my =
mep = 0.35 ({0 = my/Mp = 0.07), m; = 1.4, m, = mg + 0.2 = 0.55. Also
from ARGUS and CLEO data [14,15] one can extract:

{ f., = (.13, .fD = (.17, fDS = 0.26’ fn‘ = 0.38
f, =020, fp =0.22, fp; = 0.29, f7/4 = 0.39
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while the lower boundaries of hadron continuum will be taken (in corre-
spondance to experim. data) as follows: (Mj).g = Mp- + 0.15 = 2.15, .
(Mg = 2.28, (M))ez ~ 3.25, (My)eg = 1, (My),g = 1.06. Among there
parameters the most important are the values of m,, (or of (o) and of m..

2.2) Numerical results (they are given below in percents) ‘
a) The following values of lepton branchings Br(D*), Brn(D*t),
Br"(X!), | = e, p, T are calculated from formulae of Table 1:

A Br,y,(jr) Brpu,(jv) 'Br-rv, j'
1.67 1.67 094D

5.21 520 2.23|D°
2.71 2.60 0.28 | X%
Brt% = 9.60 9.50 3.45| Bri¥ = 22.6

b) For nonleptonic "external” decays branchings Br(j') Table 1 lead to:
a)W—oad = p Xy |Fl byw--e D DI X, |

0.34 0.79 577 | D* _ 2.06 2.63 3.32| D+
0.37 093 18.60 | D*+ 1.49 3.06 8.52| D+
0.55 1.20 8.10 | X} 093 151 1.21 X}

(Brigest = “1.3143.1043247 = 369  (Bris)eee = 4.48+7.20 + 13.05 = 24.7
As one see the branching (Brg,)..: ~ 25% turns to be quite appreciable
as compared with (Bri4),., ~ 37%. :

c) The values of "internal” decay branchings are smaller but still appre-
ciable; B-decays in meson give:

a) D D° X |il b R I XS |

W—ad >107% >10"* 0.01[«° W —és 0.01 ~0.01 0.13|K°
0.03 0.05 0.58 p° 0.04- 0.03 0.44 | K*°
0.11 0.18 1.86 ng 0.17  0.31  0.32 X?J

(Brig)ine= "0.11 + 0.23 + 2.45 = 2.8 (Bri%)ine = 0.23 + 0.35 4 0.89 = 1.97
Bromeeon — 4,27

d) Branchings of B-meson decay into baryon pairs Br¥(X') (really —
into diquark-antidiquark pairs in states 3 and 3 with effective mass M =

V@, M' larger that the sum of corresponding constituent quark mass) turn
to be not small: |

Brina(Ae, N) =5.73% for W~ —id,
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Brguz(Ec,,l-ic) =1.25% for W™ —¢cs;

Brigt on 2 7%.
2.3) Summing the contribution of all channels one has

o =Y Br'(j') = 22.6 + 61.6 + 4.27 + 7.0+ ABo = 95.5% + A B,
1,5 ‘
where ABy = 4% comes from b — u (1%) and from b — s (3%) "penguin”
transition. In the result one has By o~ 99.4% = 0.995, i.e.

(T heor = 0995' 505 rgpgrg”

at reasonable values of |V3| o2 0.037 — 0.038. Note that QCD corrections
would change about in 10 — 15% the values of these branchings but the
above picture of destribution of branchings in different channels can be
later restored partly by fitting parameters m, and (p.

The spectrum of electrons produced in b — ¢ transition is given in Fig.8,;
it fits very well experimental data. Distributions in M'? in usual (and
semileptonic) ”external” decay and in ¢* are represented in Fig.9a,b. The
same distributions are represent in Figs.10a,b for "internal” decays, while
Fig.11 shows the distribution of vector hadrons J/¢ and D*® produced in
these "internal” decays in their momenta.

4 Conclusions

¢ The important role of quark-spectator (# or d) in B-meson decays
in emphasized: its presence deforms crucially the final spectra of pro-
duced hadrons leading to resonance peaks.

¢ Bjorken’s DIS approach is applied to B-meson decay to multihadrons.
It leads to simple results for different distribution of produced particles
giving them in terms of b~quark distribution function x?(z,p,) in B-
meson. | -

o The sam: b—quark destribution function x(z,p?) determines in HQET

[6-7] all branchings and distributions for B-meson transitions to a
single final P’ or V' hadron states.
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o The simplest form x = Agexp[pi/pl] = A, exp[—2Ao(vp,p)] of b-quark
distrib. in B-meson leads to reasonable values of all main decay
branchings and of the forms of different distzibutions of partlcles pro-
duced in B-decays. |

¢ The sum By = T;; Bri(j') of decay branchings in all channels turn
to be close to unity only if contrib. of internal” nonleptonic decays -
~ 12% are taken inte account. This contribution encreases the non-
leptonic decay branching and reduces the electron decay ratio down to
its experimental value — 9 ~— 10%, Branching of decay to baryon pairs
turns to be ~ 7% — in correspondence with experiment.

¢ QCD corrections have to be introduced by a standard methods in the
considered DIS form of theory. Their 10 — 15% effect is expected to
be partly compensated by a small change of two parameters (; and m,
important for the results.
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Appendix I. Table 1 of branchings.

| 1) B —+X '~transitions to multihadrons in the lower block.
f -y . -
BrF(X') = (CFp)* ] da' 2 {[z, (24 + 2.) ~ (2- + 324 )9] £(2,01) + (24 2 2)}

B XY = (OR) ] 2 (esles + 2.7 = (oo + 381y = Ko = 2)

4
| xf(z,p1) + (24 =+ 2.)}

| -7 P a-vay  a-
peey = e T et =L 0u) T e

1, #) = 26711 { [“ N2y (1-22)| florpa) - o o 2}
G13=(1 -2, + )3, Ay = (#1 iuz)/q’ = M:/Ma, yv=q'/M}, ¢ =M*|M}
W= =12+ )+ - 2, o) = Aleq, 1= MIMB, £ = MP/M}
i=PV, L=m/Mp, A=X —2\, 24 =1[(1+y~2) 2 /@ +4Q + 491 /M})

Everywhere the integraton ;{odpi over p, is assumed in experssions for

Bri(X').
2) B — P',V'-transitions to a single P’ or V' hadron.

[ BrP(P) = §(CFel* (1 4 ¢ — GBI (52 = ) aBg?(nB), Fo = %2,

B BrV(P') = H(CFv)? ("”Hp,’) [o)’ k), P =2

| BrX(P) =407 f dne [(1+¢e)(np = 1)+ M1~ oo + 1)+ X y] ®1a(y)(ner +1)x
;x\/’;;———l_f(np), M=+ X |
[ B (v)) = JCF (G + 677) (o) (a0
BrY (V) = HOF P (Lt Gv)? — 31 (RY.1¢v) ab€*(al)
BrX (V') = 4C*(3 q}'dm" [ = &v)* (5mve + '1) — 8Cymyi(ve — 1) + M1 + Cve ) (ve — 1)—
{ -/\‘w(?nv' +1)] @aaly)(mvr + 1)m€’(nv'
t=PV

{RV'-(1“CV) ~ G-t =80l e = mgrege{ 5T oy
"‘(1"}'(;—"9)/2(:) J"“P,Vl C;""‘M/MB

0 = (n;) .. | Mi— is the beginning of hadr. continuum in the upper block
T = W3 ly=n=M}IME \ M ~ My + A— is the same for the lower block




| I3
Appendix II ZSW Lagranglan L“Jf f ‘
Hard gluon correctxous convert [5-7] the usua.l weak mteractxon c. c Laf- |
- grangian in: - | |
Y = (G/VIVa G- (ab),(du). +Gy- (Jb),,(cu). + c; (Et,b),,(dt,.u).. + ot
+ [(du) = (32)] = (G/V2) [C-(zd)i (ab)s + C’+(8‘d)3“ (ab)s +- g @
with (sb)a = (Fra(l = v5)b0), (Fd)§ = J"(a“(l ~Y5)ds) e.c. and with

C.=0C~ a,uq't'lﬁ~14z }Q In (M /A gon)

01==113. C;'“-—-029
cz.. =Ci+ 0= Q™" = 0.84 ln(mo/Aqen)

=153, c./s 0.47.
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a) . ’CI

. Fig.1

a) semileptonic, b,c) nonleptonic "external” types decay amplitudes.

);';p' VX Fig2

Distribution in M’ in decays

é/=P:v /

shown ia Fig.1a,b,c.
' c) :

Fig.3 a) the normalis. condition of b—quark distrib, function (1),
b) d—quark density matrix for B — D, or B — D" transition,
c) the amplitudes of B ~+ j’ decays (o a single hadron states 3’ = D+ or D*t,-

' Fig4 CG/C{ M Gﬁc o e - . .
| *1 CAN Q\{‘é)a: > %K Figs . ¢ \:_ qz&z;!(c,%, Kez
g d+ %0 *:'d. ) :ga £ 7
) ) . . lwﬁw‘xﬂ
a b) '

Fig.4 Graphs of "internal” nonleptonic B-meson decays into heavy mesons for W= — 4id transi-
tion: a) graph of the contrib. of the first and of third terms in the first lime in Lt/ (see (a)
in Appendix II) which cancel about totally together,

b) graph from the second term in L;,{’ giving the main contribution (proportional to C3 =
~0.29) in sero order in 1/N..

Fig.5 The same as in Fig.4, but for W~ — e; transition.
\f ""e“.-c h Ae e
3 2{& pLar|
'
S I
8) b) Figs Fig.7
Fig.6 a) Graph of "internal” B-meson decay (for W™ —+ ad transition) into diquark (cd) and

antidiquark (ad), '
b) graph of B-meson decays to the same (cd) and (ad) diquarks in the states 3 and 3 which
convert to A, = (cd)ags, N = (ﬁd);q'g due to creation of one more ¢§ light quark pair.

Fig.7 The same, but for W™~ — &s transition.
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Fig.8 Electron spectrum in B — ey, X decay:
solid: thick line — this approach; solid thin line
— from ref.[16] — contrib. from only resonance
states D, D*, D**; dotted line — free d-quark
decay contrib. (see ref.[2}). '
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Fig.10 a,b) The same distributions (in M’? and
in ¢*) as in Fig.9 a,b for the "internal” decay
to heavy mesons (see Figs.4,5) at W~ — &s
transition.
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Fig.9 a) M'" — distribution in B% — ev X!
and the "external” nonleptonic B — GdX! de-

- cays; dashed line — the last case for small M} <

1.4GeV. b) ¢ = M? distributions for the same
decays. ’
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Fig.11 Distribution of vector mesons D0 and
J/¥ produced in the "internal” decay (Figs.4,5)
in their momenta. .
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