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FCNC decaysiAp — A u" w

[Detmold, Lin, Meinel, & Wingate Phys. Rev. D 87,07/4502 (2013)]

Vio/Veo|: Ab —+ pwvand Apb —> Ac W'V

Detmold, Lin, Meinel, & Wingate PRD 88 (2013) 014512
g
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FCNC decaysiAp — A u™ w

[Detmold, Lin, Meinel, & Wingate Phys. Rev. D 87,07/4502 (2013)]



Flavour changing neutral currents are absent in the SM at tree
level

First occur at loop level and are
generally GIM suppressed

Small size allows sensitivity to possible
BSM contributions which may be of similar size

Well studied in B — K decays and also more recently in studies
of B — K*

Somewhat interesting hints for deviations from SM




Baryon decay modes Ap — Ay, Av — A" I"depend on

polarisation of Ap and A so
many angular observables possible

Ap

In principle different sensitivities to
BSM physics Mannel & Recksiegel 19971

Final state undergoes further weak decay
A — p which is self-analysing

a
df)

At LHC, A I1s produced almost unpolarised (aaj 13025578

A —pr]l~ (1+aSh-pp), a = 0.64(1)

First observation of baryonic decay at CDF [2012]

LHCb Run | results published recently (tHcb JHEP 06 (2015) 115]



At hadronic scales the relevant interactions are described by
the effective Hamiltonian

4G
Het = ——=VaVis Y (Ci0; + CiO}),
\/§ i=1,...,10,S,P

where the relevant b — s operators are

€

€

. — Qv e.m. ! — Qv e.m.
O = 162 my SotY Prb FISV ), O- = 62 my SoPY Prb FL(W ),
e? _ e? _
_ = r_ -
Og = 62 sv* Prblvy,l, Oy = 62 57" Prb lv,l,
e’ S~ 7, / e? SAM ],
O10 =1e-257 PLblyusl, 10 =76-257" PrO 151,
e? - — , e? - -
Og :167r2mb sPrbll, Og :167r2mb sPrbll,
o2 ) - / o2 ) -
Op = 162 myp SPRrb [ysl, Op = 162 my SPLb lysl,

C;, Ci are Wilson coefficients containing short distance physics



Decay amplitude determined by matrix elements of Hes
M = —<A(p/, 8/) €+(p+, S_|_) 0 (p_, 3—)|Heff|Ab(p7 S)>
Hadronic part determined by A, — A form factors

In general, 10 form factors contribute

In static limit (mp — 00), only two FFs (Fi2) survive

(A(p', s")] STQ [Aq(v,0,5)) =u(p’,s") [Fi(p" - v) + v Fa(p' - v)] T U(v, 5)

where v=4-velocity of Ap and the FFs are independent of the
choice of Dirac matrix I' and we will use the basis

FL =F) + Fy
Calculating FFs requires lattice QCD




Gluon configurations from RBC/UKQCD collaborations [Aoki et

al. 201 1

Two lattice spacings with a single large volume

Light and strange quarks: domain wall fermions with multiple

quark masses (some partially guenched)

b quarks: HQET static action [Eichten-Hill] with HYP-smearing

(val)

Set N2 x Ny xNs ams ams amfiila) a (fm) ams amfzzl) m$™ (MeV)  mb) (MeV)  Nmeas
c14 24° x 64 x 16 1.8 0.04 0.005 0.1119(17) 0.04 0.001 245(4) 761(12) 2705
c24 24°x64x16 1.8 004 0005 0.1119(17) 004  0.002 270(4) 761(12) 2683
c54 24°x64x16 1.8 004 0005 0.1119(17) 004  0.005 336(5) 761(12) 2780
53 24°x64x16 1.8 004 0005 0.1119(17) 003  0.005 336(5) 665(10) 1192
F23 323 x64x16 1.8 003 0004 0.0849(12) 0.03  0.002 227(3) 747(10) 1918
Fa3 32 x64x16 1.8  0.03  0.004 0.0849(12)  0.03  0.004 205(4) 747(10) 1919
F63 322 x64x16 1.8 003 0006 0.0848(17) 0.03  0.006 352(7) 749(14) 2785




Matrix elements extracted from ratios of two and three- point
correlation functions

Two-point functions for As and A are standard

Forward and backward three-point functions
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Matrix elements extracted from ratios of two and three- point
correlation functions

Two-point functions for As and A are standard

Forward and backward three-point functions

C(gi) (T, p',t,t') = Ze—z’p/.(x—Y) <A5(SE0,X) JlgHQET)T(xO ity KQa(xO B t,y)>

y

C((js,bw) <F, p/,t,t o t,) _ Z e—ip/.(y—X) <AQa(~TO 4+ t,y) JI(‘HQET) (370 + t/,}’) K5($07X)>
Yy

* NB:some technicalities in matching QCD current to HOQET

* Spectral decomposition (ellipsis ~ excited states):

1 1

Cfe (0. B 1.t) = Zng s e 070 700t | (200 + 205" ma + ) (Fr +4°F) T (149°)] ...

do



Form ratios of correlators to cancel energy and time
dependence for ground-state contribution
4Te [CO(T, p/,t,t') COPT, p/ bt —1')]

R(T,p',t,t") =
( P 5 L, ) TI'[C(Q’A’aV)(p,,t)] TT[C(Q,AQ,aV)(t)]

Combine for different Dirac structures
Ri(p,t,t) == [R(Lp t,t') + ROV, 0, t,t) + R(Y* 4 p' 1, ) + R(y'Y2, P, t, 1)

R_(p',t,t') == [R(y",p',t.,t') + R(Y, P, 6, 1) + R(Y2, P, 6, ) + R(75, P, t, )]

e B SN RS

Determine form factors (up to exponential contamination)

Ro(p/P,0) =/

E — 00
R_<|p’|2,t>=¢ AR (Pt t2) TS (0ep) 4.
EA—mA

En
Er +map

t— 00

R+(|p/’27 ¢, t/2) - F_|_(?} p) T




Ratios are relatively insensitive to operator insertion time

Take midpoint to reduce excited state

o= T T T T = o= - o= | | | | —
?: :::::t: ?:Iilliiilli— i:EEEEEEEEEEEEE:
k N E | | | L4 K | | | | | 1
0.2F | | — 02F | | | — 3 02F | | | | I
0.1 + 0.1f e s 1 o0f 3 EiiiiEdy -
. = T ¥ @ [
0.0 ****=* 4 00* | | | T4 0.0k | | | | | —
0.0 0.2 0.4 0.6 0.0 0.2 0.4 0.6 0.8 00 0.2 04 06 0.8 1.0
t' (fm) t" (fm) t" (fm)

Strongly dependent on source-sink separation



Extrapolate to infinite source-sink separation to extract ground
state matrix elements

Allow for single exponential contamination
RY™(t) = FY"™ + AY™ exp[—6°m ]

Constrain energy gap to be positive and to be similar
between the fits to the different ensembles

Systematic fitting uncertainty assessed by adding a second
exponential contamination and by dropping data at short t
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Form factors

2.0 T
a=0.112 fm HHFL
1.5 am = 0.002 Eatad
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2.0 . . . Lok 2.0 . . .
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Form factors extracted at non-zero lattice spacing, unphysical
quark masses and for a limrited range of momenta

Coupled extrapolations performed using the form

i,m N:i: 0, 2
Pt = e [+ da (B}
* (X4 + Ey" —mb)? A

with X = X + ere - [(m3)? = (mE™*)’] + e - [(m,)* = (mp!¥*)?]
Simple modified dipole form

Necessarily phenomenological (momenta of A beyond
range of applicability of ¥PT)

Lattice spacing and light and strange quark mass
dependence through c's and d's




Fit has y%/dof <| and fitted lattice spacing and quark mass
parameters consistent with zero
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Main sources of systematic uncertainty in FFs are

Higher order effects in
renormalisation of currents ~6%

Finite volume ~3%

Chiral extrapolation ~5%

Residual discretisation effects ~4%
Extrapolation functional form

Dipole vs monopole vs ...

Agree In data region
Uncertainty hard to quantify

2.0 |

a=10

my, = 138 MeV
m,, = 686 MeV

1.5

1.0

0.0 0.2 0.4 0.6 0.8
Ex —my (GeV)
2.0 l l 1
a= - - F_, monopole fit
1.5 my = 138 MeV/ —?, dipole ﬁlt e
m,,, = 686 MeV - Ly, monopoe t
— F,, dipole fit

| Region of
lattice datla

|

0.0 0.9 1.0
Ey —my (GeV)



Taking SM Wilson coefficients from the literature we can
compute the SM decay rate

A a2 GHVVEE [ am
dg?2 6144 7° ¢4 mib q

X [q2|010,eff|2~'410,10 +16c2mi (q° + 2m7)|Cr et|* A7.7 + ¢°(¢° + 2m7)|Cy et (¢°)|* Ag o

+8q2camb(q2 + 2ml2>m./\b %[07@& CQ,eff(q2)]A7,9:| )

A10,10 = [ (263 + 2¢ycy + c%) (2m12 + q2) (mjl\b — 2mibmi + (q2 — mi)2)
+2m3, ¢ (403 (¢> — 4m}) — (2cyco + ¢2) (¢° — 10m})) }]—“—i— dey (cy + ¢o) (2m] +¢°) GFLF_,
A7z = (mjl\b + mf\b (q2 — Zm?\) + (q2 — mi)2> F+2GF F_,

Ag g = [ (263 + 2¢y¢y + 072)) <mj"\b + (q2 — mi)Q) — Qmib (203 (mi — 2q2) + (26761, + C%) (mi + q2)) ].7:
+4cy (cy +¢y) GFLF_,
Az9=3cy (m3, —m3 +¢°) F +2(3¢y + ¢y) <mj{ —2m} (m3, +¢°) + (¢* - mib)2> b,

F = ((ma, —ma)? — ¢*)F2 + ((ma, + ma)® — ¢°)Fy,

G =mf, —m}, (3m} +¢*) —m3, (¢ —m}) (3mi +¢°) + (¢ —m})




Evaluate using lattice Frs

Additional systematic uncertainty from using static limit FFs taken

as \/|ﬁ|2+/\?§cn/m

Comparison to CDF measurements
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New LHCb data are much more precise

1.8

_ = =
[\O T SN )

dB(A, — A p w)/dg’ [107(GeV/ ey

®= Data

777777

SM prediction

LHCb

LQCD calculation will improve soon (relativistic heavy quarks)

15

20

q? [GeV?/c4]

[LHCb JHEP 06 (2015) 115]




Leptonic and Hadronic FB asymmetries
dcos 0;

dcos 6 — f 1 dq2 dcos 0;

i (C]2) fO dq2 dcos@
KB dr'/dq?

Leptonic above SM in controlled region
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‘\/ub/\/cb‘: Ab — p M'V aﬂd Ab —g Ac M'V

[Detmold, Lin, Meinel, & Wingate PRD 88 (2013) 014512]
[Detmold, Lehner,Meinel PRD 92 (2015) 034503]



Inclusive vs exclusive Vs & Vb

Long running tension between Vy, (and V) extractions from
inclusive B X, (B—=X,) and exclusive decays B—=x (B—D)




Long running tension between Vy, (and V) extractions from
inclusive B—=X, (B—=X,) and exclusive decays B—m (B—D)

Inclusive Exclusive
/- 2
vy
decay rate Z b - ( = |2
T B X 2z
d decay rate b -
B Hefr
b {ff E> b g
x Im B Heff ”H;rff B
a a dl
2 2
T Vil | () (w418 |
dqszg X ubl \»ee v lattice QCD
X Im (—i/d“x e X (B| T JM(x) J¥(0) |B>>

OPE, HQET



Inclusive vs exclusive Vs & Vb

Long running tension between Vy, (and V) extractions from
inclusive B X, (B—=X,) and exclusive decays B—=x (B—D)

Inclusive [PDG 2014]
B—xlv [PDG 2014]




Inclusive vs exclusive Vs & Vb

Possible to reconcile through BSM scenarios that produce RH
currents at low energy

G _ _ _

Mer = 5 Vi [(1+ cr)in"b = (1= ) 37*35] (L = 35)v
Cﬁo 8 _ T T | I T T T

— T § B inclusive i

X 7 s> I Bomlv 7

S = e _
= <

> 6 .

c 7

fisure modified from
LHCb 1504.01568

24 02 0 02 04



Bottom baryons provide another

exclusive decay channel: Ap—plv
efF

L HCb: branching fraction ratio measured
/qrznax dl'(Ap — pp I/M)

dg’

15 GeV/* dg* — (1.00 4 0.04 + 0.08) x 1072 d"\
/qmax dr(As > Ae 7)o
2
7 GeV? dq 18000 ———mM8m™————————————+—7———
Combinatorial
[1504.01568=Nature Phys. | | (2015)] <00 S ombmnaoria LHCb
-DOPM'V

Extraction of |Vu/Ve| requires
hadronic matrix elements

12000

9000
(p| " b|Ap), (p|uy ysb|Ap),
(Ae| €YD Ap), (Ac| ey 5D |Ap)

from LOQCD

6000

Candidates / (50 MeV/c?)

ﬁlllI|IIII|IIII|IIII|IIII-

3000

0 1 1 =l
3000 4000 5000

Corrected pu~ mass [MeV/c?]



[WD, C Lehner; S Meinel PRD 92 (2015) 034503]

Extends previous calculation

that used static quarks
[WD,Lin,MeinelWingate]

RHQ), z-expansion,.. ..
| 2 form factors needed

Compare partial integrals
Vub

Vcb

Combine with exclusive Vs, to
oet [Vl

= 0.083(4) expt (4)1att

relative uncertainty

0.10

0.75 0.80

4%/ QGax

0.85

1.00

0.08

0.06 |-

0.04

0.02

— — continuum extrapolation
- matching & improvement
z expansion
——— missing isospin breaking/QED
combined systematic uncertainty

+++ chiral extrapolation
finite volume
— — — scale setting
—— RHQ parameters

0.00




| QCD calculation

[WD, C Lehner, S Meinel PRD 92 (2015) 034503]

Extends previous calculation

that used static quarks
[WD,Lin,Meinel,Wingate]

RHQ, z-expansion,. ...
| 2 form factors needed

Compare partial integrals

Vub
Vcb

Combine with exclusive Vg to
oet [Vl

= 0.083(4) oxpt (4)1att

2.5

20

1.5

1.0 |-

05}

0.0 | | | | | | |
0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00

4%/ QBax

9° (GeV?)



Inclusive vs exclusive V b

Consistent with mesonic exclusive measurement

Vio| = 3.27(0.15)excpt (0.16 )1 (0.06) 1., x 1073

Inclusive [PDG 2014]

B—xlv [PDG 2014]
Ab—plv [DLM/LHCb 2015]




Consistent with mesonic exclusive measurement

V| = 3.27(0.15)expt (0.16) 1 (0.06) 1., x 1073

|

e Inclusive [PDG 2014]

= B—xtlv [PDG 2014]
o Ap—plv [DLM/LHCb 2015]

- B—xlv [RBC/UKQCD 2015]
HaH B—atlv [FNAL/MILC 2015]
7 3 4 5
103 x |V

New LQCD calculations for B—m decays too!



Inclusive vs exclusive V

Different dependence of baryon decay disfavours RH currents
as a solution to Inclusive/exclusive tension

8 T T T T T T T T T I T T T

B inclusive i
[ Bonlv 7
B A,—puv (LHCD)

L 3
V.| <10
Standard Model

24 02 0 02 04
8R

fisure modified from
LHCb 1504.01568



Exclusive extractions:

very different
experimental and

theoretical systematics

Mutual consistency
(p=0.26)

Inclusive extractions

creates significant tension
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4.0
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Solution from RH currents

disfavoured by baryonic
extraction

=

3.5

30

Summary figsure from A Kronfeld
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Extensions

Other baryonic semi-leptonic decays

Strange spectators: Zp—=Zlv,Alv , Qu—ZElv ??
Nice from LQCD perspective as final state Is strongly stable

Shape, angular observables?



Technical slides follow



RBC/UKQCD 2+ flavour gauge configs
Light and strange quarks are DVVF using standard parameters

Set B N2xNyxNs ams amS® amffza) a (fm) amgzl) m&™ (MeV)  Nimeas

Cl4 213 24°x64x16 1.8 0.04 0.005  0.1119(17) (4)
C24 213 24°x64x16 1.8 0.04 0.005  0.1119(17) (4)
C54 2.13 24°x64x16 1.8 0.04 0.005  0.1119(17)  0.005 336(5) 2782
F23 225 32°x64x16 1.8 0.03 0.004  0.0849(12) (3)
F43 225 32°x64x16 1.8 0.03 0.004  0.0849(12) (4)
F63 2.25 32°x64x16 1.8 0.03 0.006  0.0848(17) (7)

Heavy quarks: RHQ action a la Fermilab/Columbia/Tsukuba

So :a4ZQ mqg + Yo Vo — —VO 2) +VZ (fyZV — V(Q)) CE— ZO’QZFQZ cB— Z 0i; Fij

1, 9=1
Tuning of b quark from RBC/UKQCD e
. am . .
Tuning of ¢ quark [BrownWDMeinelOrginos 2014] 5(132 51 103
Mo and v tuned to give spin averaged o 58 3.57
: : , : . amQC 0.1214 —0.0045
charmonium mass and dispersion relation; €& 12362 11281

cep fixed to mean-field tree-level improved values 9 16650 15311
c\y) 1.8409 1.6232




| attice versions of vector and axial currents

bb _ _ _
Vo = \/ Z 23 p, [qvob + 2a (C% P05V b+ b, Q%ﬂo%b)} :

bb — _ _
Ao = \/ 23072 pa, [qvo%b + 2a <C§0 qvo%%-%b + ¢4, q%j%%%bﬂ :

Vi =200 2 py, (b 4 20 (et iy ¥ b+ b aV b+ dff a9 b+ df 4V 0)]

Ai = \/Zx(/qq)Z‘(/bb)ﬂAi [(?%'755 + 2a (Ci (1%75%'?;‘5 + ¢34, Q%j%'%%‘b +d¥ q_’75€ib +db, (j%z-%b)] :
Mostly non-perturbative renormalisation

ZQ9’s fixed non-perturbativly from current conservation of
flavour conserving current (g = l,c,b)

p's and c's calculated at one loop In mean-field improved
attice perturbation theory using PhySyHCAI [C Lehner]




Form factors ,

ZmX 2mA
+ f1(¢?) (’Y“’ — pt — p’“’) ]”LLAb (p, s),
+ S+
_ _ gt
(X (P, gy vs b|Av(p, s)) = —ux (P, s") 75 [90(q2) (ma, + mX)q_2
ma, —Mmx gt
+ 9+(q%) "S (p“ +p* = (m3, — m?x)q—Q)

Alternate notation

i Vi.,2 V.2
(X (', s")[gy" blAw(p)) = ux (', s') | f1 (¢°) 4" — Mwwq” + MQM] un, (P, 8),
i ma, ma,

Ar.2
fi g >q”] Vs un, (P, ),

B Ar 2
_ _ q-). v
(X (0, ) [T A (D)) = Tx (0, 8') | £ (@) v — 2T jmvg,
| mp, mp,



Measure two point and three point functions (simple interpolating

operators) oxr . _
Cia (0, t) = ) e P (X (w0 + £ y) Xalxo, X)),
Yy

C(gi,X,bw) (p' 1) = Z o—iP (x—y) <X5(330,X) Ya(xo —t, Y)> )

y

O (4 Z<Ab5 (z0 +t,¥) Apa(20,%))

(2 Av, bW) Z <Ab5 o, X Aba (zo — 1 y>>

O™, plit,t') = Z e_ip/'(x_y)<X5(x0,x) T zo =t +1t',y) Apalzo —t, z)>,

Cos™ (T, ptt = 1) Ze‘“’ O (Npalwo +t.2) Jr(wo+1,y) Xslwo %)),




Ratios to pull out form factors (axial-vector case similar)

r.[(1,0)] 7, [(1,0)] Tt [c<3>fw>(p', VB ) OGP (! At — t')}

LD 1, 1) = T | X (p/, 1) | T |02 Avav) (1)

r.[(0,e; x p')] r,[(0,ex x p’)] Tr [0(3’“” (P, v, t, 1) ysy? COPW (p! AVt ¢ — t’)%’y’“]

Ty [C(Q,X,av) (p/’ t)] Ty {C’(Q,Ab,av) (t)}

2\ (p',t,t) =

G gy Te| COMI(p!, 4, 1,1) COPI (!, 7 1,1 1)

%(‘)/ (p',t,t') = Tr [0(2,X,av) (p/, t)] Tr |:C(2,Ab,av) (t)]

2 q2 EX . . .
Ry (Ip'|,t) = (Ex — mx)(ma, + mx) \/EX e, ZY (Ip'],t,t/2) = fy + (excited-state contributions)
1 Ex . . .
1.¢4) = Vilp = excited-state contributions
Re (010 = o\ o (0] 61/2) = fo+ )
92 Ex B . g
R '|.t) = \/ ZY (Ip'|,t,t/2) = Jo+ (excited-state contributions)
oP11) = o [y (/) 1.4/2)



Ratios to pull out form factors (axial-vector case similar)
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Chiral/continuum extrapolation using z-expansion after factoring

leading pole
flg*) = 2/1 e [ 5(1 +Cé€m72t _gi’phyﬁ +af Zf(q2)]
e

with am? | = amps + aAl

pole
\/fi \/fi
t t
to = (ma, — mX)2
\/tf —q% + \/tf

t™ below any singularities (based on Q# of FF channel)

2

CZQt_f|_ = (aszS + amﬂ',phys) (fOI’ Ay — p)

azti = (amps + aAD)?  (for Ay, — A,)

f JP (A —p) ml (A= p)  AT(A, = p) th (A= Ae)  m! (A= Ae)  AT(A, = A)
fo, fu 17 (mp+mx)? mp + Af 46 MeV (M) mp, + A 56 MeV
fo 0T (mp4+ms)?  mp+AS 377 MeV (M o0)? mp, + A 449 MeV
gr, 90 1T (me+me)?  mp+ AT 427 MeV (mf.1.)? mp, + A7 492 MeV
9o 0~  (mp+mg)? mp + Af 0 (m£01e)2 mp, + Af 0




Generally assess by adding higher order terms to fit

Chiral, continuum, z-dependence

O+ o :I:maX(O —O,\/02 —02)
0 *r [Ono = O, /|94 o o’/

stat. v
syst.

Matching and improvement coefts, lattice spacing sampled
within uncertainties in each bootstrap sample

Finite volume, 1sospin breaking, EM, heavy quark parameter
tuning uncertainties estimated
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0.00 | — i — _L,.r/—_l__
7 8 9 10 11
— — continuum extrapolation — «::.. chiral extrapolation Z expansion — — — scale setting combined

. = matching & improvement finite volume ——— missing isospin breaking/QED ——— RHQ parameters




In terms of form factors, differential decay rate given by
dr _ G|Vyl*v/ses— (1 m3>2

dg? 768m3m7y 2

’ {4 (m? +2¢?) (54 (1= ef)ge]* +s- [0+ e fi])

= :1;2(1 (3+ [(ma, —mx) (1 - ef)g+]2 + s [ (ma, +mx) (1+ 65)f+]2)

+6q£2% (s+ [(ma, —mx) (1+ Ef)fO]Q +s- [(ma, +mx) (1 - 65)90]2> }’

+2

Since LQCD less precise at low @?, partly integrated decay rates
1 Tinax dI'(Ap = pp~vy,)

Coun (15 GeV?) = dg® = (12.31 £0.76 £ 0.77) ps™ 1,
e ( ) Wub|2 15 GeV?2 dg? ( )
1 f9max dT(Ay — Ao p=7,) B
(7 GeV?) = ¢ R dg* = (8.37+0.16 £ 0.34 1
CAc,u ( € ) “/ch 7 G2 dq2 q ( ) pS )
5 (1 ’
gp“ ((i gex% = 1.471 £ 0.095 £ 0.109
Acpv S

Lepton non-universality?!
F(Ab — AC T_D,u)

= 0.3328 £ 0.0074 £ 0.007C
F(Ab — A, ,u—DM)




Uncertainty budget

P
Cour (15 GeV?) (A, puw (T GeV?) gii:il(i gzsz%
Statistics 6.2 1.9 6.5
Finite volume 5.0 2.5 4.9
Continuum extrapolation 3.0 1.4 2.8
Chiral extrapolation 2.6 1.8 2.6
RHQ parameters 1.4 1.7 2.3
Matching & improvement 1.7 0.9 2.1
Missing isospin breaking/QED 1.2 1.4 2.0
Scale setting 1.7 0.3 1.8
zZ expansion 1.2 0.2 1.3
Total 8.8 4.5 9.8




Decay rate

(ps~! GeV™?)

dI'/dq¢?
Vi |?

(ps~! GeV™?)

dr'/dg¢?
Ve ?
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News on Inclusive extraction

Need to look carefully at the inclusive extraction

BaBar preliminary
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