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O Notes:

O Measured rates integrated in
Y (4s) frame (to date)

O Must know fraction of b—ulv
events in endpoint region (fo)
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Inclusive: p, endpoint

p (GeV/c) AB,(p)(10~*) fe
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2.2-2.6 st TG S= @0 s a0l S 0 == (D= = 56
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Inclusive: restrict Mx
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O B-factories: excellent S/B my [GeV/c]
BELLE, too (prelim)
O efficiency flat in signal region? -DOLV tag (double semileptonic event)
: -pl>1.0 Gev/e
O oPE: agawn - Mx<1.5 GeVv
- not as clean as full reconstruction tag




Inclusive: shape func’n
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Inclusive: shape func’n
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Inclusive: shape func’n
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Inclusive: shape func’n
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Fractional change from SF
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O best bet: combine o*,M,, cuts
O wore phase space, 1/m= controlleo
O OPE remains valid!
0 wminimize shape fen influence
0 BELLE: “annealing method’
o efficiency flat in signal reglon?

Mx < 15 GeV

Data

257 GeV?




So what’s the problem?

O sSubleading corrections to SF
0 O(/\QCD/MB) ~15%
o F(k+) tn ulv
o ulv, sy differ

0 “weak annthilation’
O localized wear g ~m,*
O rate « (16T17)x (factorization viol.)

O eg.: 10% Violation =T ~2-3%

o x10 for enodpoint region!

0 Llocal dua Litg?

e published CLEO

e partial subleading correction
(Neubert, Hennessy)
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Prototype Combination

1)PLck m/ments w/
phase space senstitive to
different effects + well-
defined sensitivity
- correct to common
* shape function
* Lifetime

% |—tot
thy HFAG

' I
ALEPH

4.12 £0.67 =£0.76
L3

5.70 £ 1.00 = 1.40
DELPHI

4.07 £0.65 =0.61
OPAL

4.00 £0.71 £0.71
LEP Average
4.09 = 0.37 = 0.56

M)
N/

CLEO (endpoint)
4.08 £0.22 = 0.61
BABAR (endpoint)
443 £0.26 = 0.67
CLEO (triple diff.)
405+061 2065
BELLE (m, with D 1v tag)
5.00 £0.64 £0.53
BELLE (m, - Q")
3.96 +0.47 =0.52
BABAR (m,)

4.62 +0.38 £0.49

BELLE (endpoint)
3.99 £0.25 £0.59

LPO=

(una dj usted)

6
V.1 [x 107]




Prototype Combination

2) M, Vs g*: smallest SF dependence—>"central value”
Belle M, Vs g2 3.96 £ 0.17,0s, £ 0.56,y,, + 0455 £ 0.29r,, + Xsr,,, = Xwa

2) weak Annihilation: compare “diluted” to “concentrated” effect
BaBar MX<1.55 GeV: 4.79 £ 0.29,. £ 0.28,,, +0.60sp £ 0.27r,,, + Ysr,,, = Yiva
CLEO EL>;2..:2 GeV: A 001 g o (.30 SR 0B It 0, Eeety

AlVip| =0.69 £ 0.53 X [(1— forr)/ Ffartllfe e/ (far — fo)] = 0.39
= owa ~ 0.29 |

4) subleading SF corr.: compare “more” to “less” ST dependence
(Ba®rar) (BELLE)

Al S AT TR (Ar/r)q,v\/(Ar/r)M ~ 0.48
= OSF,,, ~ O40|




1}7 ~complete + Lmprovable! |

* nelude more measurements, more th'y :

o (mprove b—>sy €, spectrum statistics!!!! PLEA:

need partial BF’s Lnsensitive to
detailed b—u shape

. Experimentalists: please quote
o th’g: relate mab to Shape Function parameters! those rates!!!

1+ More optimal ¢ range for Mx<1.5 Gev

i+ Other nputs: eg., B® v BT, D° ve D_ Limit WA

* More q \V/S M)< measuremewtsl
e mgher q> optimal? (bkg syst.)




Exclusive: form factors
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O Theory = Form factors (FF), eg.

20000 F

dl'(B — mlv) \V’]Q Gipd
dq? d cos b, 2 323

@) shape — rate uwcertabwtg

15000

- sin” 0| £ (¢°)
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10000 |

5000

o shapetwnorm —|v, | uncertainty

v UKQCD
A APE

= Fermilab
e JLQCD

+ NRQCD ’ ’
Large variation

RCP-based:
reasonable agreement
* quenched Lattice (high a>)
* Light cone sum rules (Low =)




“Loose” v-reconstruction

BABAR ‘02
O Geweric technigue (to date) | | 300z 9

-1.04
' Beyer/Melikhov:
- , 3.84 024 £027 5
O eventte . _, STt : UKQCD:
VZaly ' '
mLss PMLSS P 360 EUDD 0 5m

| 026
: . LCSR: 3
O Two approa ches: ‘ 5 ! 3.85+0.24 027 %,

. o Ligeti/Wise: _(:6472

, - b 3.09£0.19 £0.22

a Tight : ; . i
) event, v-consistency req’s | T e

o Lopose | — t — 364020560125 >

-0.56

CLEO 00 | 2ot
IV)/10

models + extmpoLateol RLCD FF's
(| v, error)?

Events / (90 MeV/c 2)
Events / (200 MeV)

B—>pLV |

|
0 e B,
M (rtrt) (GeV/c 2) AE (GeV)

S/B = primarily sensitive for
pl>2.2 gev/e (form factors!)




“Tight” v-reconstruction

CLEOS 0=

- I 4 ]
F0<qg?<8Ge B—T1

O Better S/N (lower efficiency)
O larger p range

oo =1L O e/ C AT T L6 Gev/e(pty)

O weaswre dl/dg”
o reduce FF shape dependence
o test FF cale’s
O use RCP cale’s, no extrapolation
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Branching Fractions

BP—q 7y B0 =ty
=gl ClECROE| - Di6o=ari= s o orE0
He+H BELLE (UKQCD) | 1.35+0.11+0.21 ===

H—e— BaBar'o2 .29+ 0.42+0.47+0.60
3.29+0.4 47

e+ CLEO 'o3 1.33+0.18+ 0.1+ 0.006+ 0.06
I o CLEO 03" 2-17+10.34 £ 5:47£ 6:332 0004
e o5

Bt —nl*tv (x2Tp0/Tp+) B*+—>pOl*v (x2Tg0/Ta+)

H——e—H CLEO '0o3 | (0.84+0.31£0.16+0.09)x1.84
= H—@—+1 BELLE (ISGWID| (1.44+0.18+0.23)x1.84

O Bk e B0 2 2day e B S

H—.—H BE IE 3 4|+ 4.+ ) + 35 9 84
(o] (1. +0.4* 0.2+ 0. )X .

FEER 2 258 &l 4 4515 B .G

Isospin relations: S
s e P e AR E e
[(B° — p¢ty) = 2I(BT — p%™v)

* used tn CLEO, BABAR TI,p results

- fits + prelim BELLE modes support




Exclusive: average

from total rate O CoweLateol SﬁSt wnot

e T CLEO ‘00 (p)| 3.23 £ 0.247023 + (.58 evaluated

form facto T

g H-eH  BaBar'o2(p)|3.64 + 0.22 + 0.257022

s’cat+sgs’c_

0 ULl assume 100% cory.

(stat, syst, FF)
LCS R(q2<16)+ LQCD(q2>16) J
@+ CLEO '03 ()| 3.24 4+ 0.22 + 0.13 £ 0.0979:33

O Modeling versus no
modeling?

e CLEO '03 (p)| 3.00 & 0.2175-22 + 0.28+3-49

CLEO '03 (comb.)| 3.17 & 0.17+016 1 0.03+053 O assign 5% dewelghting

||||I||l||||||||||||||||||||||||||I|||| 2
n T D e PewaLtﬂ ln average

Vub|x103

LCSR,LRCD 100% correlated

1520% quenching err. added O adwittedly arbitrary

T dominates

e V| = (3.27+£0.13+£0.197035) x 1073




Average, Prospects

nelusive ervors: all present! Prospects: Great!!

= no longer reason not to * B—TILV looks golden

combine excl + tnel - still statistics Limited

= {uLLg recon B tags coming (soon?)
reduced systematies

- unguenched lattice + moving B!
pLv harder: unguench=unstable

* one exclusive fudge: additional
10% ervor adoed for quenching
in average (wo expt’l checks)

* Much room for improving tnclusive
procedure outlinea here
- many useful inputs needed from
current data!

AVerage: |V, = (3.48+0.10 £ 0.227938) x 10~°
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