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We analyse the resolved power corrections to the inclusive decays B —
X 10~ and also B — Xg¢t¢—. As a distinctive feature, the resolved
contributions remain non-local when the hadronic mass cut is released.
Therefore, they reflect an irreducible uncertainty not dependent on the
hadronic mass cut. They factorize in hard functions describing physics
at the high scale my, in so-called jet functions characterizing the physics
at the hadronic final state X, which corresponds to an invariant mass of
the order of /myAqcp, and in soft functions, so-called shape functions,
parametrizing the hadronic physics at the scale Aqcp. Knowing the explicit
form of the latter, one can derive general properties of such shape functions
which allow for precise estimates of the corresponding uncertainties.
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1. Introduction

We discuss so-called resolved power corrections to the inclusive decays
B—X s.alT0". These decays are flavour changing neutral current processes
which are theoretically clean and highly sensitive to possible new degrees of
freedom (for reviews, see Refs. [1-3]), thus, they belong to the golden modes
of the forthcoming Belle II experiment at KEK [4]. Their theoretical preci-
sion has already reached a highly sophisticated level [5-7]. The large data
sets collected at the Belle II experiment call for even higher precision of the
theoretical predictions and, in particular, for the calculation of subleading
power corrections.

* Presented at the Cracow Epiphany Conference on Advances in Heavy Flavour Physics,
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The resolved photon contributions to the inclusive decay B — X, sl T,
considered here, contain subprocesses in which the virtual photon couples to
light partons instead of connecting directly to the effective weak-interaction
vertex [8, 9]. They can be estimated in a systematic way [10, 11].

Within the inclusive decay B — X 5,470, the hadronic (M) and dilep-
ton invariant (¢?) masses are independent kinematical quantities. An invari-
ant mass cut on the hadronic final-state system (Mx < 2 GeV) is required
in order to suppress potential huge backgrounds. This cut poses no further
constraints in the high-dilepton mass region, in the low-dilepton mass region,
however, the cut on the hadronic mass leads to a specific kinematics in which
the standard OPE breaks down and one has to introduce non-perturbative
b-quark distributions, so-called shape functions. Given the specific kine-
matics of low-dilepton masses ¢? and of small hadronic masses My , one
has to deal with a multi-scale problem, Mx < /MpAqgcp ~ MgV
with A := Aqcp/Mp, which can be solved by soft-collinear effective theory
(SCET).

A previous SCET analysis made use of the universality of the leading
shape function to demonstrate that the reduction resulting from the M x-cut
can be precisely calculated in all angular observables of the inclusive decay
B — X 0T¢~. The effects of subleading shape functions imply an additional
uncertainty of 5% [12, 13]. All these former analyses, however, rely on a
problematic assumption, namely that ¢ represents a hard scale in the kine-
matical region of low ¢ and of small Mx. By contrast, our present SCET
analysis |10, 11] has explicitly demonstrated that the hadronic cut implies
the scaling of ¢2 being not hard but (anti-) hard-collinear in the low-¢? re-
gion and that the resolved contributions would not exist if ¢> was hard: The
hard momentum of the leptons would also imply a hard momentum of the
intermediate parton. The latter would be integrated out at the hard scale
and the lepton pair would be directly connected to the effective electroweak
interaction vertex. Moreover, we have shown that the resolved contributions
— as a special feature — stay non-local when the hadronic mass cut is re-
leased. In this sense, they represent an irreducible uncertainty independent
of the hadronic mass cut.

In the following, we discuss the estimate of the effect of the subleading
shape functions. In Refs. [10, 11|, we have calculated all resolved power
corrections to the inclusive decay B — X /¢~ to first order in 1 /my,. Here,
we also derive the corresponding contributions to the inclusive decay B —
de—’—f_.
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2. Resolved contributions to the decays B — Xs,dﬁ“‘l_

In Ref. [10], we have found three resolved operator combinations to the
order of 1/my, for the decay B — X /¢, namely from the interference terms
O7,-0sg, Og4-0gy, and O7-O7,. We have shown that the smooth limit
¢*> — 0 reproduces the known results for the decay B — X,v, first derived
in Ref. [14]. For more details, we refer the reader to Ref. [10].

For the O7,—0Og4 part, we have found two contributions denoted by
(b) and (c):

1 ~
dry) = ——Re [ ddog 16mag e myn - g (77 +ie}”)
my,
d d
xRe/dwé(w—Fmb—n-q)/ _w1 - WQ.
w1 +mn-q-+1€ wy —1€
x [grs(w, w1, w2, 1) — G58" (w, w1, wa, )] - (1)
Here, we have used the short-hand notation
A GZam? .
Fiy = TR 00y NP )

with A} = V*Vi;. For the case of B — X0t~ the |A|2 has to be replaced
by ])\d| . The shape functions g7g are defined as follows:
B dr o AU o0 [ At et
grs(w, w1, wa, 1) = 2776 1 /Ee 2 /%e
(B| (RS,) (tn) T* T (Sis) (un) (5Sa) (rA) In (s;sn) (0)T* (S}h) (0)| BY
2Mp

—cu dr —iwiT du iwou dt —iw
Xg78t(w7w17w27ﬂ): 5- € ! /%e 2 /%e i

(B| (RSn) (tn) T4 Ty (Shs) (¢ +wn) (555) () T (SLSa ) (0)T4 (k) (0)| B)
2Mp :
(3)
Sp and Sy are soft Wilson lines connecting the soft fields in the matrix ele-
ment and thereby ensuring gauge invariance. For the case of B — Xg¢t¢—,
the s-quark fields have to be replaced by d-quark fields within in the shape

functions.
The integral measure is given in the first subleading order by

(1+27) 273 91,08 (4)

X

X

dA,g =dn-qdn - qdz128 3

with z = cosf. 0 is the angle between the /T and B meson three momenta
in the di-lepton rest frame. There is no odd term in the variable z. Thus,
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there is no resolved contribution to the forward-backward asymmetry in this
order '. The second contribution is given by

1 R
d[‘7(§) = %Re [1}8} dAgpdmasmyn - q (giﬂ—ieiﬁ) Re/dwé(w—i—mb—n -q)

X — - dWQ — — + — .
w1 —wy+n-q-+1e w1 +n-q-—+1e Wy —MN-q—1€

1 1 (5)
— . (6
wi+n - qgtic wo—1 - q—iﬁ) 9rs (w,wl,wg,,u)} (6)

ng?(wawthnu’)_ <

The shape functions are defined as follows:

d . d ) dt .
g%)(w,wl,w%lb) :/ r e_““”/ & e“"Q"/ — et

2 2 2
(B| (RSn) (tn) (S1:5) (0) T4 #(1415) (Shh) ()T S g eq (aSn) (ri) #T4 (S]a) (un) | B)
X ’
2Mp

(5) _ dr —iwlr/ du iwgu/ dt —iwt
w,wi,wo, 1) = | —e —e —e
978 ( 12 'LL) /271' 27 27

(B| (RSn) (tn) (S1:5r) (0) TA#(1+15) (S5h) ()T T g eq (@Sn) (i) ftrsT4 (S1a) (un) | B)
X .

2Mp
(7)

For the case of B — X4 ¢T¢~, no modification is needed in these shape
functions. The difference to the radiative decay B — X s,d7 is introduced
through the non-vanishing 7n - ¢ that shifts the small component of the anti-
hard-collinear propagator, which corresponds to the anti-hard-collinear jet
function. With the same argument, we can already see that the direct con-
tributions will not be affected in such a way, since 7 - ¢ is suppressed relative
to the large component of any hard-collinear propagator.

For the double resolved Ogy—0Ogy4 contribution involving twice the
QCD dipole operator, we have found in Ref. [10]

1 .
dlgs = — Re [Fgg} dAqg 8mas eg m?, (giﬁ—i—ieiB) Re/dwé(w+mb—n -q)
mp

P gl ) 0
w, Wi, w: .
w1+ﬁ-q+iew2+ﬁ-q—i6988 W1, W2, {
! The triple differential rate in the form of
&°r o _3 [(1+2°) Hr (¢°) +2 (1 — 2°) Hu (¢°) + 22Ha (¢°)] (5)
dg?dz 8

shows that there are three independent angular observables which have different
dependences on the Wilson coefficients [19]. The sum Hrt + Hi, corresponds to the
¢? spectrum, while Ha to the forward—backward asymmetry. The special form of
integral measure given in Eq. (4) implies that we only have resolved contributions to
Hr in the first order in 1/my.
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Note that es; = e4, so there is no modification necessary for the b — d case.
The shape function ggg is defined as follows (for the b — d case, only the
s-quark fields have to be replaced by d-quark fields again):

dr o [ du . dt ;
gss(w,w1,w2,p) = [ — eﬂw“/ MN/ —e

21 21 21
. (B| (RSy) (tn) T4 (s,tsﬁ)(m) I (sﬁs) (tn+uf) (587) (rii) s (s;sn) (0) T4 (sLh) 0)|B)
2Mp '

9)

There is a subtlety regarding the convolution integral in Eq. (8). The calcu-
lation of the asymptotic behaviour of the soft function for wy 2 > Aqcp leads
to the finding that the convolution integrals are UV divergent. However, this
divergence is mirrored by an IR divergence in the direct contribution to Og,—
Osgg, and scale and scheme independence of the sum of the two contributions
can be shown (for further details, see Ref. [10]).

For the O{—O7, contribution, we have explicitly derived in Ref. [10]

m\]d/lagec(n q) /dw5w+mb—n q)

X/dwlmize; {(n q+wr) (1_F<n-q(nn~1§+w1)>>
m2 m2

- q<1_2F<n'q7‘;-q)>_ﬁ'q<G(n-Q(ﬁ-;+w1)>

() ) o

/dr (Bl h(nt)it [149°] 5 [+ 77| 72779 Gn (7 )R(0)| B)
X

1 A
dl; = Re|:F17
mp

—iwir

2w 2Mp

. (10)

The decomposition of the Lorentz structure leads to

L —09] o g
dl; = —Re | I c dn - qdn - q L=
T e[ TN ]247r3 AT,

1
Re [ dwd —n- d
X e/ wo(w+mp—n q)/ wlwl—l—ie

xcjl[(ﬁ.q—i—un) (1—F<n CRrE 2) ( (n?vjq»

—n‘Q(G(n q(nmflm)) —G<n : q))] gre(w,wn), (1)
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with

dr _. dt _.
917(01,0&)1,/1,) :/27‘-6 ZWIT/%G 1wt

(BI(1Sn) (i) (1 +15) (shsq) (O)Qz'jf\yinﬁ (s19G57s3) (rm) (S10) (0)] B) |

The penguin functions F' and G are defined as follows:

1
F(x) = 4x arctan® ——— , G(z) = 2v4x—1arctan

4r—1

1
—-2. (12)

In this contribution, the modifications for the b — d case are more involved.
Within the O{-O7, contribution, all CKM parameter combinations A{ have
to be replaced by /\? only, but there is an additional contribution from the
interference Of-0Oz, which can be neglected due to the CKM suppression
in the b — s case. However, in both cases, in b — d and also in the b — s,
this contribution from the u-quark loop vanishes within the integrated rate
at the order of 1/m; anyway: Using the explicit formulae of the penguin
functions in Egs. (12), the last two lines of Eq. (11) can be reduced in the
limit m, — m, =0 to

X w1 ] grrlws o) (13)

Using the trace formalism of HQET, one shows (see Ref. [14] for details)
that

A A
/dwgw(w,whu) = /dw (g17(w, —w1, 1))" . (14)

PT invariance implies that the shape function g17 is real, so that the inte-
gration of wy in Eq. (11) leads to the final result that the interference term
OOz, vanishes within the integrated rate.

Finally, there is an important remark in order: As the different results
make clear, the operators defining the shape functions are non-local in both
light-cone directions. Therefore, the resolved contributions stay non-local
even when the hadronic mass cut is relaxed. In this case, n- Px = Mgp—n-q
is not necessarily small any more. We can, thus, expand the shape function
in powers of Aqcp/(my — n - ¢) by which we arrive at a series of matrix
elements that are local in the n-direction. However, the non-locality in the
n~direction is not removed. In this sense, the resolved contributions consti-
tute an irreducible uncertainty within the inclusive decay B — X sal Tl
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3. Numerical estimate of the subleading shape functions

For the input parameters used in the present analysis, we refer to Ref. [10].
We are interested in the relative magnitude of the resolved contributions
compared to the total decay rate, i.e. the leading direct contributions to the

decay rate which one also would take into account when the decay rate was
calculated within the OPE

q 2 2 2
Fresolved (qmim max> MX,max)

f(Q?nin’QrQnamMg(,max) = 4 5 5 5 q=d,s,
FOPE (qmim max> MX,max)
(15)
where the rate I gPE is given by
GZam) la [dn-q n-q 2
g — ViV 2/ S—
OPE — 327 Ta9o. 4 ‘ tb tQ| 3 'qu mp
1n-gq 9 ~on(ln-g 1 (n-q 2 3n-q
cz 11 Cy+C ——at- [ — Cr,C
77( 2 mb>+( 5+Ch) | g s 4\, O,
GFamb v, pla
3974 Vo Vigl 3x CopE - (16)

The last line defines the quantity Copg. The first term in the square brackets
is the leading power in the 1/my expansion and corresponds to the direct
contribution due to the interference of O, with itself. The other terms are
formally suppressed in the shape function region in which we evaluate these
direct contributions. But the large magnitude of the Wilson coefficients
|Co /10| ~ 13|C7,| demands their inclusion into our uncertainty.

For the resolved contribution from the interference of Of with
O~7, we have found in Ref. [10]

B +oo
1 Ci(p)Cry (1) —(A)"AE _m dwy
Fir=— e, R . R / dn - q =2 /
17 mg COPE € (¢} ‘)\3‘2 (§] n-q

g (r (o)) o (- (i)
A
oo ptisen) o ()] [ o0

with A = Mp — my. Here, we have already used the fact that the soft
function only has support for w ~ Aqcp.
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In the B — X, /T¢~ case (¢ = s), we find for the CKM ratio
Re [—(Af)*)@/ <|)\§|2)] —0.99,

while in the B — Xg¢™¢~ (¢ = d), we get

* 2
Re [— (Af) Ag/ (’Ag’) )] —1.19.
Thus, the effect of this resolved contribution in the b — d case is just 20%
larger.
The integration of the soft function over w eliminates the ¢ integral in the
shape function and sets ¢t = 0. Defining h(wy, ) := fjloo dw g17(w, w1, 1), we
find

dr _, (B|h0)ftivtnggG? (rn)h(0)|B
hn(wl,u):/%ewﬂ |h(0)7finy gjng (rn)h(0)] >'

Knowing the explicit form of the HQET matrix element, we can derive
general properties of the integrated shape function h17. As mentioned above,
one can derive from PT invariance that the function is real and even in
wi. One can also explicitly derive the general normalization of this soft
function [14]

(18)

oo

/ dw1h17(w1, u) =2 )\2 . (19)

— 00

Finally, the soft function h17 should not have any significant structure (max-
ima or zeros) outside the hadronic range, and the values of hj7 should be
within the hadronic range. In summary, we can write the relative contribu-
tion due to the interference of Of with O7, as

+oo

— (A"
( t) :| /dwl Jl7(‘]12nin7 qgnaxawl) h17(w1) M)

RY

1 Cy(p)Cry(p1)
q _ 1 v
Flir= - Corn e. Re
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For the standard value of g2, and ¢2 ., the function .Ji7 is plotted in Fig. 1.
It is largest around w; = 0. As a first trial for a model function for hy7, we

use a Gaussian ,
2Xo 1
hir(wy) = e 202, 21
17(w1) N (21)
with ¢ = 0.5 GeV as a typical hadronic scale. This model function has all
properties one derives from the explicit HQET matrix element. Calculating

the convolution integral, we find

S
17Gaussian —

1 Cr(p)Cry (1)
= VT (20.252 GeV). 22
m Copn© ( eV) (22)

Jig ——

h17, =05 EeV, A =0.425GeV
05 | /
R [
L =
8 8
- 05| 1=
S

-2 -15 -1 -0.5 0 0.5 1 1.5 2
wy ( GeV )

Fig. 1. Jy7 for 2, = 1 GeV? and ¢2,,, = 6 GeV? together with the model function
of Eq. (24).

Using a smaller 0 = 0.1 GeV leads to —0.304 GeV. We can express our

numbers in percentages
]—'f7exp ~ +1.9%. (23)

Using a Gaussian for the soft function only yields negative numbers (positive
percentages) for the expression in the square brackets. Thus, this model
function does not yield to a conservative bound on the size of F{,. The
usage of the same function as in Ref. [14]

2)\2 w2 — A2 _L%
hiton) = e 2
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also leads to positive numbers for this expression. If A and o are chosen of
the order of Aqcp, again, all general properties derived for hy7 are fulfilled.
For a parameter choice of 0 = 0.5 GeV and A = 0.425 GeV, one finds

s = LMQ (+0.075 GeV). (25)
my  Copk

For a different parameter choice, A = 0.575 GeV, on the other hand,

1 Ci(p)C
Fo= — 1(1)Cry (1)

ec (—0.532 GeV 26
. Copn ( ) (26)

which leads us to the conservative estimates for both inclusive modes
5 € [-0.5,434%,  FLe[-0.6,+4.1]%. (27)

A reduction of the separation between A and o could lead to larger values,
but the reduction would also lead to an increase of the values of the soft
function to outside the hadronic range.

The relation of our result to the Voloshin term can be easily estab-
lished: For the decay B — X7, one can expand our non-local contribution
to local operators if the charm quark is treated as heavy. In this expansion,
the first term is the dominating one [8, 15-17] which corresponds to the
so-called Voloshin term. This non-perturbative correction is suppressed by
A2/m2. But if one assumes the charm to scale as m? ~ Aqcpmy, which
appears to be a more reasonable assumption, one has to describe the charm
penguin contribution by the matrix element of a non-local operator [14].

This also holds true for the decay B — X¢/*¢~. In Ref. [17], the local
Voloshin term was derived from a local expansion assuming Aqcpmy/ mg to
be small. We rederive the leading term (according to our power counting)
of their result from our general result above if we observe the following
assumptions.

If one uses a Gaussian as a shape function and assumes this function
to be narrow enough, one can expand the part of the integrand in square
brackets in Eq. (17) around w; = 07

— 25, 1 2m2 1 4m2—mypn-q 1
[..]=win-q @ T gt IZmmyig e arctan pwe ——

myn-q

— TR () (28)

T 12m2

2 The variable (mpw1)/m?2 corresponds to the parameter t = k-g/m?2 in Ref. [17] which
is used there as an expansion parameter. Note that we have already expanded in
i - ¢/myp within the non-local contribution in order to single out the 1/m; term.
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where Fy(r) is defined in Eq. (4) of [17] with r = ¢?/(4m?2) (which is differ-
ent from the function F' defined in Eq. (12)). This corresponds exactly to
the leading power in 1/my, of the Voloshin term for B — X /¢~ given in
Ref. [17]. For Fy(0) = 1, this results in the Voloshin term for B — Xgv.
Numerically, this approach is not advisable. Evaluating the leading 1/my,
Voloshin term yields

2
L L LAWC, [ ()
Voloshin,ml:l mp CoprE ¢ n-q 12mg v 4mg
2.
1 Ci(p)C
— 7Mec(—0.306 CeV). (29)

my  Copk

Compared to our final estimate, we find that the Voloshin term significantly
underestimates the possible charm contributions.

For comparison, we finally consider the higher orders in 1/my of the
Voloshin term derived in Ref. [17]. They are given by

2

9max
Mp
s o iCl(u)e / dn-q [ mp2Xo e mph - ¢
Voloshin my CoPE ¢ n-q 12mg B 4mg
in

X

_ _ 2 _ _ 2
Cry (1) <1 +6nm—'bq — (%) ) + Cy(p) (2%5 + (an> )]
1 Ci(p)Cry(p)

= — 2 e (+0.481 GeV). 30
. Corn ( ) (30)

We note that the higher order in 72 - ¢ are numerically small but the first sub-
leading Cy is numerically significant taking into account |Cy/1o| ~ 13]|C7,|.
We also find that these subleading contributions change the sign

’F{S/'oloshin,mb_l ~ +19%’ ‘F\s/'oloshin ~ _30% . (31)
Obviously, within the Voloshin term, there is a cancellation between the C7,
and the subleading Cg contribution. However, in our analysis which uses
m2 ~ myAqQcep, both terms are smeared out by different shape functions
and, thus, the corresponding uncertainties have to be added up. These
findings call for a calculation of the resolved contributions to the order of
1/m? to collect all numerically relevant contributions [18].
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The relative uncertainty due to the interference of Oz, and Og,

(

consists of two contributions ]-"75) and .7-"7(?. From the explicit form of the
shape functions given in Eqgs. (3) and (7), one can deduce (see Ref. [14])

that the soft functions grg and g%’s) have support for —oo < w < A and
—00 < wy,2 < 00, and

A A
/dw |:g§é’5) (w7w17w27u):| = /dw 9%75) (w,WQ,(,LJh,U,) . (32)

—00 —00

From PT invariance of the matrix element, one can draw the consequence
that all the shape functions are real implying that the functions

A
h%’5) = /dwg%b)(w,wl,wg) (33)

are symmetric under the exchange of w; and we. Moreover, one also derives
from the explicit form of the shape functions that

/ o Grs (w, w1, wa) = / o G4, 1, w2) (34)

Thus, the contribution .7-"7(5) vanishes. The other contribution is given by

dmax
Mp
1 Ciy(1)Cry (1) dn - g 1
78 my CorE (1) n-q 152 w1 —wo+n - q+ie
2 .
i

1 1
x[( + >h%)(w1,w2,u)

wi+n-q+iec wo—n-q—1€

N L) M) (35)

w1+ﬁ-q+ie_w2—ﬁ-q—ie

In the vacuum insertion approximation, we find for both shape functions [14]

F2 ()

h(71875) (W1, w2, /~L) = —Espec 3

<1 _ ;2) 68 (—wn, 1) B8 (—wa, ), (36)

where F' = fpv/Mp, espec is the charge of the B-meson spectator quark,
and qﬁf is the light-cone distribution amplitude (LCDA). Since the LCDAs
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vanish for w; — 0, the w; integrals yield
1 dwy
—-2)P
) =2 / wi—n-q "

F? (1)
— €spec T <1 - FCQ
d
2 B ().

x P / —
W) —wes—N-q
In order to estimate the magnitude of this contribution, we use the model
W
e/, (37)

for the LCDAs given in Ref. [20]
B ==
e (w) wo

analytically and we find for the uncertainty
q12nax
Mp
dn - g F*(p)

where wy = %/I. Then the principal value integrals of (37) can be computed

LMMO@(M) Espec /
Mp . <nq>] ’ (38)

]:(C) —
"y CopEe
0 Bi (—”'q> +wpe 0 Ei (2
wo wo

X | —2wop — (Qﬁ -q+ wo)e
(39)

where the exponential integral is defined as

Using our standard set of parameters (see Ref. [10]), we integrate (38) nu-
(40)

merically and find
1 C C
© ¢ L CsaCr ) o espec [0.058 GeV,0.068 GeV] .
Copg
We note that this estimate does not include any uncertainty due to the use
(41)

F C
78 mp
of the VIA in Eq. (36). We can again express our numbers in percentages

F9 e [-02,-0.1)%.
Within the interference of Og, with Ogg4, the shape function gss

is more complicated than the ones in the previous cases, because not much
But from the explicit form and PT invariance, one

is known about it.
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can conclude that gsg is real. Moreover, one can also show in that the
convolution with the hard-collinear function is real (see Ref. [14]). With
hss := [ dwgss(w, w1, ws, 1), we find for the convolution integral

q12nax
gy
1 Cyy(1)Csg(11) dn - g
.F = — u 4 o 62 Re /
883 mp Cope mos (1) €, 2 7
dw dws _
) 2h y W2, 1) - 42
/w1+nq+z€w2+nq_% 88(w1 w2 ,LL) ( )

We cannot arrive at any stricter estimation from the convolution, however,
we have been able to separate factors like 63  etc. Thus, we estimate

2

‘Z]r\?;x
dn-q dw; dws .
A(p) =R 2h 43
(1) e/ ﬁ-q/w1+ﬁ-q+iew2+ﬁ-q—i6 ss(wi,wa, 1) (43)
2A
(I]{?;]

to be of O(Agcp). So we assume 0 GeV < A(p) < 1 GeV. Compared to the
estimates found in Egs. (25) and (40), this leads to a rather conservative
estimate of the convolution integral

Fsg € [0,0.5]%. (44)

Our final estimates of the resolved contributions to the leading
order,

Fio € [-0.5,43.4)%, FiL e [-0.6,4+4.1)%,
Fhs e 0.2, -0.1]%,  Fi'e0,0.5%

can now be summed up using the scanning method. Our final results are
Fimy € 1208445, F€[-0.7,+3.8]. (45)

As discussed, this estimate of the resolved contributions represents an ir-
reducible theoretical uncertainty of the total rate of the inclusive decays
B — Xd£+€_ and B — Xd€+£_.
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