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Outline

ntroduction: Why semileptonic B decays?

B |V./Vep| from inclusive semileptonic decays

B Measurements: Branching fractions and kinematic spectra

® Theoretical challenge: Shape Function
® Determining the SF from data: B — X lv, B — Xy

® Avoiding the Shape Function
B |V./Vep| from exclusive semileptonic decays
B Measurements: I'(B — D™ /v), T'(B — wlv)

® Theoretical challenge: Form Factors
® Determining the shape of the FF from data

® Summary
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Semileptonic B Decays

® B — X{v decays were seen as soon as the Y (45)
resonance was discovered

N ————— B CLEO measured in 1981
) B(B— Xev)=(13+3+3)%
BB — Xuv)=(9.4=+3.6)%

® Weakly decaying “new” quark
- would give BF = 1/9 for each lepton
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Fast Forward 25 Years

m B Factories have accumulated over 1 billion BB events

m Original goal: Use CP violation in BY decays to test if
the Cabibbo-Kobayashi-Maskawa model is “correct”
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‘ CP violation measures the angles of the Unitarity Trianglel
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In Search of New Physics

B New goal: Use every information to test if the Cabibbo-
Kobayashi-Maskawa model is “complete”

® We need both precision and redundancy
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Redundancy and Precision

WA Prec.

Vig/Vigl | 0.20870:005 | 3.7%
8 | 21.7+£1.0° |4.7%
[V, /Vep| | 0.107 4 0.008 | 7.6%

" Angle 3 and
® Orthogona

the right-side measured to better than 5%
constraints =» Anchor the (p, 1) apex

m Next: the lef

' side over-constrains the Triangle

= Uncertainty dominated by |V

® Precision is improving — was £15% in 2003

‘ Goal: Measure |Vup| with <5% precision '
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Semileptonic B Decays

m Natural probe for |V, | and |V,

Parton level l /6_ Hadron level l //f

’ — I\/\/\A’
20
SN
0D
.\\ p l.."

; ndd KO
VubaVcb\\ *
1, c

m Decay rate [', = ['(b — xlv) o< |V, |?
= |V, /V,|=0.1=>Tlarger than I, by a factor ~50

® Extracting b — ufv signal challenging

m Sensitive to hadronic effects
® Must understand them to extract |V, |, |V,
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Inclusive vs. Exclusive

Inclusive B — X v

7 Exclusive B — D" lv

V

ub

-
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Inclusive Measurements

Inclusive B — X v

® Operator Product Expansion
predicts the total rate I, as

2 / \
2 5 ( ) 2
Cr Vo] M, 1— O o _O AQCD C
. 3 2 |
271 ﬁ\ﬂ-) \ mb )

Perturbative terms Non-perturb. terms
known to O(a?) suppressed by 1/m,?

= Dominant error from m,>
® m, measured to £1%
= +2.5% on |Vub|

® Total rate can’t be measured
due to B — X /v backgd.

® Must enhance S/B with cuts
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Kinematical Cuts

® Three independent kinematic variables in B — Xlv

<b)
© Not to scale!
=
O B No detgctor
= bh—sc resolution!
b— u) b—u \ ; b >l u ‘
E, = lepton energy g’ = {v mass squared my = hadron system mass

B Measure partial rates in favorable regions of the phase space

B Caveat: Spectra more sensitive to non-perturbative
effects than the total rate = O(1/m,,) instead of O(1/m,?)

® Need to know the Shape Function (= what the b quark is
doing inside the B meson)

B Solution: Determine the Shape Function from the data
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Shape Function

B Two ways to determine the Shape Function from data:
® Directly from the E; spectrum of the B — Xyy decay

Shape
Function

mp/2 " EV i 0 "

Measurement limited by statistics and background
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Shape Function

B Two ways to determine the Shape Function from data:
® [ndirectly from fitting the B — Xfv and B — Xsy decays

® OPE predicts observables integrated over large phase space
as functions of m,, m_, and non-perturbative parameters

Nille Shape

! ,uwz » Function Mz
/\ IUCZ T

® Global fit can determine the OPE parameters, which
constrain the Shape Function

>
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Inclusive B — X fv

m Observables: E, (lepton energy) and my (hadron mass)
CE) n (mx")
PRD 69:111103, 47 b | 0,1,2,3 | PRD 69:111104, 81 b |1, 2,3, 4

BABAR

Belle Preli Belle-Conf-0667, 140 tb' |0, 1, 2, 3, 4 | Belle-Conf-0668, 140 fb"’ 2.4
Measure moments as functions of minimum-£, cut
210 T T 1] 4.5_ T o6F | m— 22_ T T T

?2.065 HH\ _ Ng 4al H“% % 9.2: Hh : vg 205 “ﬂ E
< - 1 <~ i 1 < 88 1 <~ B 7
el () M E Fmt ) THE “F ) W2 ()
- - 41F - 8.4 7 - -
0.10-* Io L - o 2 1 ooof I. o * °

= 4 < 1.7 1 & o 1 &5 B
NEO 0.08] ' o ] 3 sk < 3 . <E€> | 3'0-01 o I

= B ° = 0.10F 1 =

0.06: : 2‘_ 15L . < > ] EN B ° i Ec«>-0.02: <E3> :
0.04} B(XCKV)°— 14]° Eé | ! o ,: 0.03} .
— — 0.02———! —
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Inclusive B — X

£ spectrum in B — Xy decays connected directly to SF

® Small rate and high background makes it tough to measure

Technique

BABAR | PRD 72:052004, 81 fb! | Sum of exclusive

Reconstruct exclusive
Xs decays and sum up

BABAR | hep-ex/0607071, 81 fb™
Belle | PRL 93:061803, 140 b

Fully inclusive

Fully inclusive

Measure inclusive
photon spectrum
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PRD 72:052004 [N Jiasg hep-x/0607071
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E, (GeV) in the B rest frame E. (GeV) in the CM frame
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PRD69:111103 PRD69:111104
PRD72:052004 hep-ex/0507001

G I b I O P E F .t Belle PRL93:061803 hep-ex/0508005
O a I CLEO PRD70:031002 PRL87:251807

CDF PRD71:051103

DELPHI  EPJC45:35

BABAR

® Buchmiuller & Flacher (PrRD73:073008)

fit data from 10 measurements with an OPE calculation
by Gambino & Uraltsev (EPjC34:181)

= Fit parameters: [V, |, m,, me, (1., 1%, pp’s prs’, BB — X Lv)

V,|=(41.96+0.23 +035,, +£0.59, )x10°4 | Needed for |V,,| |
m, =4.590+0.025_ +0.030,,.GeV 071" 1o contours -
m =1.1424+0.037_ 40.045_, GeV T oosp o by -
C exp OPE > ] . . ]
2 N L 2 Q B a
p’ =0.401£0.019,  +0.035_, GeV 8 oo b ety ]

N_k 04} N . T~ -
B |Vep| error +2%, mp error 1% 3 .~ !

03}- combined ™., N

m Consistency between X fv and X,y

add confidence to the theory S o
mp (GeV)
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Inclusive B — X (v

m Measure partial BF AB(B — X, fv) in a region where ...

® the signal/background is good, and Large AT, generally
m the partial rate AT, is reliably calculable | good, but not always

B Many possibilities — Review a few recent results

g’ (GeV?)

b — uly

b — uly

b — clv b clv

0.5 1 1.5 2 2.5
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Inclusive B — X (v

m Measure partial BF AB(B — X, fv) in a region where ...

® the signal/background is good, and Large AT, generally
m the partial rate AT, is reliably calculable | good, but not always

B Many possibilities — Review a few recent results

E, endpoint

g’ (GeV?)

my (GeV)
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BABAR PRD 73:012006
Belle PLB 621:28

Lept()n Endeint CLEO PRL 88:231803

m Find leptons with large £, BABAR

® Push below the charm threshold
® Larger signal acceptance

/| Data

i

Data — bkgd.

® Smaller theoretical error
mS/B~1/15 (E, > 2 GeV) =» Accurate
subtraction of background is crucial!

Number of Electrons / (50 MeV/c)

S
E, (GeV) V| (107) =
BABAR 80fb | 2.0-2.6 | 4.39 = 0.25,,, % 0.39%;, e “g MC signal
Belle 27fb1 | 1.9-2.6 | 4.82 +0.45, % 0.30 0 | 2 ’ | b uly
CLEO 9fb" | 2.2-2.6 | 4.09 £ 0.48, % 0.364¢, 0o | 52
Shape Function V‘ T -

1.5 2 2.5 3 35
Electron Momentum (GeV/c)

‘ Theory errors
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BABAR hep-ex/0507017
Belle PRL 95:241801

Hadronic B Tag

: : reconstructed B
® Fully reconstruct one B in hadronic decays

® Recoiling B with known charge and momentum
m Access to all kinematic variables

]
o [=]

a5 2 =B 0 D
+
ere
3

Events/Bin
= = =
Events/Bin
Events/Bin
'_I

b
+| T vV
oL 'ﬂ lepton \/“X/)

W (Gev/eh T & (sevi/eh) * e (Gev/a)
Region |V,,| (1073)
my<1.7 GeV, > > 8 GeV2 | 4.70 = 0.370 % 0.3T4r e
Belle 253 fb-' my < 1.7 GeV 4.06 £ 0.27 ¢y = 0.24r e
P. > 0.66 GeV 4.19 £ 0.360, %+ 0.28¢¢ e
BABAR 211 fb | my< 1.7 GeV, g2 > 8 GeV?2 | 4.75 = 0.35., % 0.32¢,1n00
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'V | from Inclusive B — X (v

CLEO (endpoint) m |V, | determined to +7.3%
4.09 £ 0.48 £ 0.36 ===+

BELLE (endpoint) § iSti | +9 Jo
4.82 +0.45 £0.30 H+H Statistica /o
BABAR (endpoint) i Expt. syst. +2.8%
439 +0.25 £0.39 |-|'.'H

BABAR (E,, ¢) § b — cfv model | £1.9%
4.57 £031 £ 0.41 |-|—.—|-|§ b — ufy model | +1.6%
BELLE m, ;

406 £0.27024 H-.-H SF parames. +4.2%
BELLE sim. ann. (m,, q) :

4.37 £0.46 £ 0.29 H_"_H Theo ry +4.2%
BABAR (m,, q°) E

475 +035+£0.32 e

® Expt. and SF errors wil

World Average 4.49 + 0.33 H-Q-H improve with more data

x*/dof = 6.1/ 6 (CL = 40.7%

OPE-HQET-SCET (BLNP)) x*/dof = 6.1/6 ] What’s the th eory error?
Phys.Rev.D72:073006,2005 : y ¢
| | ; ICHEPOB

m,, input from b—|> c¢1lv and b— sy moments
l l I

2 4 .6
V.1 [x107]
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Theory Errors

m Subleading Shape Function = +£3.8% error

® Higher order non-perturbative corrections

® Cannot be constrained with b — s~ b

m\Weak annihilation = +1.9% error 5
® Measure I'(BY — X (v)/T'(Bt — X (V) U
or I'(DY — X¢v)/T'(D, — Xfv) to constrain 14

m Reduce the effect by rejecting the high-g? region

® Quark-hadron duality is believed to be negligible
® b — clvand b — svydata fit well with the HQE predictions

m Ultimate error on inclusive |V,| may be ~5%
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Avoiding the Shape Function

® Possible to combine b — ufrv and b — s+ so that the
Shape Function cancels

ub

(B — X
AL(B — X (1) = f W — SV)dE

m |eibovich, Low, Rothstein, PLB 486:86 Weight function

® Lange, Neubert, Paz, JHEP 0510:084, Lange, JHEP 0601:104
® No need to assume functional forms for the SF
® Need b — sv spectrum in the B rest frame

® Only one measurement (BABAr PRD 72:052004) available
® Cannot take advantage of precise b — c/v data

® How well does this work? Only one way to find out...
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BABAR PRL 96:221801

SF-Free |V,;| Measurement

B BaBar applied Leibovich-Low-Rothstein to 80 fb™! data
m AT'(B — X, fv) with varying m, cut
m dI'(B — X)/dE., from PRD 72:052004

= With m, < 1.67 GeV > 5
S I

|Vub‘ = (4.43::0.38::0.25::0.29)><10_3

Expt. error

stat. || syst. || theory 4- EEI
m SF error =» Statistical error o I
1 1.67 2 3
® Also measured m, < 2.5 GeV m, cut (GeV)

® Almost (96%) fully inclusive =» No SF necessary
|Vub| = (3.844+0.70+0.30+0.10)x 1072 | Theory error +2.6%!

B Attractive new approaches with increasing statistics
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Inclusive vs. Exclusive

Inclusive B — X tv 7 Exclusive B — D™ lv

=y
B
Vub T

o -
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Exclusive Measurements

® Exclusive rates determined
by |V,,| and Form Factors
® Theoretically calculable at

kinematical limits

® Lattice QCD works if D" or
mis ~ at rest relative to B

m Empirical extrapolation is
necessary to extract |V,

from measurements
® Measure differential rates
to constrain the FF shape

® Then use FF normalization
from the theory

29 September 2006

Exclusive B — D" lv

-

Exclusive B — mfv

Y
W
B

Vub T

M. Morii, Harvard
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Exclusive B — D*lv

form factor

® Decay rate Is phase space

dT(B— Dtv) G,
/@ 487r

® F(1) =1 in the heavy-quark limit

. . +0.030 Hashimoto et al,
® Quenched lattice QCD gives F(1)=0. 91975 035 PRD 66:014503

® F(w) shape expressed by p’ (slope at w = 1)
and R,, R, (form factor ratios) f

® Analyticity constrains curvature
Caprini, Lellouch, Neubert, NPB 530:153

m Measure decay angles 0,, 6,,, x

® Fit 3-D distribution in bins of w
to extract p?, R, R,

D" boost in the B rest frame
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BABAR hep-ex/0602023, 0607076

B — D*/v Measurements

® BaBArR measured |Vep| and FFs using D™ — D7t

® Two nearly-independent analyses on the same (79 fb'') data
hep-ex/0602023  hep-ex/0607076  Prelim.

DY decay modes K-m+ K-—nt, K-otnl, K-otm—ot
# of candidates 16,000 69,000
DUl’i’(y j 85% j 7 7%
s000f “Data  BABAR | O DIlv
- prelim. B D'Xlv
2 2000 Signal A @ Fake lepton
~ | Combinatorial ) B Uncorrelated D’/
Bk PeR B Correlated D/
S ' (1 Continuum
N N | B Combinatoric
‘o 8 6 -4 -2 0 2 4 03 s e s s s
§é29090A526 CoseBY

w
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BABAR hep-ex/0602023, 0607076

B — D*{v Results

® Determine the FFs combining two measurements

R =1.417+0.061 _ +0.044 m R, and R, improved by a factor

syst

R,=0.836+0.037  +£0.022 5 over previous CLEO
{ PRL 76:3898 (1996
p’=1.179+ 0.048  + O.OZSSYS measuremen ( )

t

B Large impact on other measurements of B — D" (v

®m Extrapolating the partial rate to w = 1, we find
FOV,|=(34.68+032 +1.15 )x10"

stat

_ +1.5 -3
V,|=377+03, £13 T13,,)x10

stat —

® \We also measure the total rate

B(BO — D*_EJFV) —(4.77 + 0.045tat +0.39 )%

syst )
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V| from B — D*{v

® BABAR dominates the world average

ALEPH
326+ 20+ 13

378+ 12+ 23
OPAL (excl)
379+ 16 16

360+ 144+ 23
BELLE

349+ 18+ 1.7
CLEO

425+ 13+ 16
BABAR

344+ 03 1.2
DELPHI (exclu)
376 171219

HFAG

x}/dof = 38.7/14

OPAL (partial reco)

DELPHI (partial reco)

——H |

=0—H

-+

Average 36.2 + 0.8 |@ x*/dof = 38.7/14

Axi=1

F(1)xIV | [107]

35[

S
I
O
)
=
\ \

CLEO

DELPHI

‘ ICHEPO6 \

¥*/dof = 38.7/14

25

30 35 40

45 0

F(1) x IVCbI [107]

v, |=39.

+1.6
exp— 1.2 F(1)

4+40.9

29 September 2006
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c.f. (42.0 £ 0.7)x103 from inclusive OPE fit
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Exclusive B — mlur

® B — mlvrate Is given by

dT(B — wtv) G|V, .

2 <: One FF for B — wfv
dq2 2473 with massless lepton
® Form factor has been calculated using

m | attice QCD

® Unquenched calculations
by Fermilab (hep-lat/0409116)
and HPQCD (PRD73:074502)

m+12% for g> > 16 GeV?

m Light Cone Sum Rules
® Ball & Zwicky (PRD71:014015) - T HPQCED NS
% 5 10 15 20 25

m+13% for g? < 16 GeV? 9 GeV)

29 September 2006 M. Morii, Harvard 29

Ur?_ ¥ I ¥ I I L] I ¥ L I 1 I L] I I 1 I 1 I I I I 1 I I I |

— ISGW?2 =
PRD52 (1995) 2783

ub

- — Ball-Zwicky
- —— Fermilab

dB(B" = n1'v)/dq IV 1 (psIGeV?)
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Measuring B — mlv

. + 01+ . .
BABAR SL ag: B” > 7' 1' v x 251, B Measurements differ in
BABAR Breco tag: B* —> n’ I" v x 2t /1, .

1524 041£020 ) ++ what you do with the
BELLE SL tag: B™ — nn’ 1" v x 21,/7, 5

143+026+0.16 —— “other” B

BELLE Breco tag: B* —» 1’ I* v X2ty /1, !

1.60+0.32+0.11 1 el

Technique Efficiency Purity

BABAR SL tag: B > m 1t v
1.12+0.25+0.10
BELLE SL tag: B” »> ' 1" v
138+0.19+0.14

-‘k« Untagged High Low
BABAR Breco tag: B! > 1* v ; Tagged by B — D(”‘)KV i i

1.07£0.27£0.19
CLEO untagged: B —nl*v
1.32+0.18%+0.13

Tagged by B — hadrons Low High

BABAR untagged: B —mnl*v 5
144+ 0.08+0.10 * .
BELLE Breco tag: B’ » 1% v 5 [] TOtaI B F IS
1.4940.26 £ 0.06 w
Average: B" > w1 v : _4
1.37+0.06+ 0.06 M (1.37 = OO6t 0.06 t)><10
(ldof=2.9/9 (CL=970) ! HEAG > °Y>
| | | | | | | | | | | CHEPOS | O i6.20/0 preClSlOﬂ
-2 0 2

B(BY — 7= ¢*v) [104]
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BABAR hep-ex/0607060

Untagged B — mlv

B Missing 4-momentum = p, =® Reconstruct B — 7lv
m Calculate mg and AE, and perform 2-D fit for signal yields
B BABAR’s new result (206 fb!, preliminary) uses 12 g% bins

%100 BABAR @ data ©100 BABAR

2 80 preliminary . MC signal % 50 preliminary

%_60 . b — uly E 60 * * * *

B 40 b—clv | F 4

(- +—

S 2 B otherbkg. | S ,,

o e
07— 08 06 -04 02 0 02 04 06 0 1 #19 52 521 522 523 524 5.25 526 5.27 5.28 5.29
AE=E, —s /2 (GeV) Bin 7: 12 < ¢ < 14 GeV? ms (GeV/c?)

m High signal efficiency: 6.5 to 10%
N TOtaI BF B(B — ’TYKV) — (1 44 1 0.085tat 1 01 Ogygt)x10_4
® Best single measurement to date
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AB(q°)/B per 2 GeV?/c*

BABAR hep-ex/0607060

Untagged B — mlv

0141 ® Measured g* spectrum
012 1 1 pipig constrains the FF shape
oa== T |t preliminary Form Factor y2  Prob.
AN ‘o Ball-Zwicky | 13.0 | 37.2%
2 osl. TN HPQCD | 10.2 | 60.2%
L) FNAL | 12.5 | 41.0%
0.04[ L
SN ISGW2 | 34.1| 0.1%
0.021 é N :
; ....\| ™ Recent calculations agree
% - with data

Unfolded g? (GeV%c?)
Becirevic-Kaidalov parameterization

{f+(q2) — (1q2/m;*)(11&q2/m;* )P a=0.53 + 0.05t 0.04syst
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BABAR hep-ex/0607089
Belle hep-ex/0605024

D%¢v-tagged B — mlv

® Tag one B in DY/v and look for B — wfv in the recoil
® Pro: B — D*(vBF large soft 7

® Con: Two neutrinos in the event

m Event kinematics determined
assuming known mgz and m,

50 F—

% 40 o iﬁj Belle
: " Mode  BF (104
il | 31 Signal ;
20 20} {| BaBarp | m v | 1.12 £0.27
E: N 211 1b™" | 70p, [ 0.73 £ 0.21
5 /- -
2 Xs| 253 fb! | 0
Background cos? Background v | 0.77 £0.16
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BABAR hep-ex/0607089
Belle-CONF-0666

Hadronic-tagged B — mlv

® Hadronic tags have high purity, but low efficiency

B Event kinematics is known by a 2-C fit soft 7
m Use mgz and m,,. distributions to -
extract the signal yield >__ } D

> | 1% BT a0ty () e
O 80 ogo_—B —mlr | 7 or K
20 L0
 60f  60f
< S
= 40( : = 40 Mode BF (10-%)
3 20| | & 20} BABAR | mtv |1.07 +0.33

Cl
Cl

T3 211 | op, | 0.82 +0.25
2 2
(GeV?) Mo O 0 e | 7ty | 1.49£0.27
497 tb' | 100, 1 0.86+0.18 B

m?2

miss

® data [ MC signal b — cly

b — ufv M other bkg.
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V.| from B — mlv

® Average BF measurements and apply FF calculations

AB(g? < 16) (104) AB(g? > 16) (104) Total B (10
0.95 + 0.054, + 0.05, | 0.35 + 0.03 5 = 0.03¢ | 1.37 £ 0.06, + 0.06,,,

Form Factor g% (GeV?)

. J +0.56
Ball-Zwicky <16 |3.38% ().IZGXP_O.”theo
) 0.59
HPQCD >16  [3.93£0.26_ "1 e . Y
FNAL >16  |351£023 e | e— HQED

inclusive: 4.49 + 0. exy £ 0.27 55 1theo =P H-@+

® Errors dominated by T m

the FF normalizations 2 4

V.| [x 107
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BABAR hep-ex/0607077
Belle hep-ex/0604049
CLEO-c Talk at ICHEP’06

Form Factor lests

® Measured g% dependence of B — wlr -

can constrain input parameters to LCSR :f?ﬁfs ik
= Ball, Zwicky PLB 625:225 S| = lattice /

® Ultimate test: D — 7y, Klv §"5 -
m We know |Vey| and |Vis| =2 Measure the FF [ k[;ABAR Pralim.

B Preliminary measurements are coming out °°
185 + 0.0zstat + 0.025yst

=
o
(9,
—_
()]
\9]

Mpole(D — ) [GeV]

BABAR 75 b In progress

Belle 282 fb!

197 i 0.085tat i 0.045yst

182 i 0.045tat i 0.0Bsyst

CLEO-c 281 pb!

195 + 0.045tat + 0.025yst

1 96 + 0.0gstat + 001 syst

at ¥(3770) 1.88 + 0.03¢tat £ 0.024yst | 1.98 + 0.034tat = 0.025ys1
Aubin et al.
Lattice QCD 1.99 + 0.04 1.72+0.05 <4 PRLU 9l4n-oe1 1a6(,)1
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How Things Mesh Together

Inclusive |
b— uly \

(‘V—b‘h Exclusive
u I
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How Things Mesh Together

Shape
Function

Inclusive |
b— uly \

Exclusive I
Form
Factor
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How Things Mesh Together

Shape OPE Fit

Function n
A i Exclusive
‘ Vub ‘ I

(a0
»
(Lo
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How Things Mesh Together

Inclusive b — clv
E,

b — svy [ E

my

Shape
Function

OPE Fit

Inclusive | Exclusive

b — uly

Form
Factor

Exclusive

D
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Where We Stand Now

I 1T T 1 | 1T T 1 | T 1T 1 | T T 1 | T

=1 CLEO endpoint
=@+ Belle endpoint
=== BABAR endpoint
==+~ BABARE.q’
=@ Belle had. tag

=

Belle simm. ann.

® Marginal consistency
across different
determination methods

m [nclusive measurements
prefer higher values than

”:' @+ BABAR had. tag exclusive measurements
Ball & Zwicky and fits to the Triangle
HPQCD o
FNAL ® What gives?
® Unknown theory error in
MH CKMfitter U o B XYK ,
inclusive B — X, fv«
M4 UTfit T
| | | | | | | | | | | | | | | | | | | | | | | | | . Form faCtor ln B — WEV?
3 4 5 6 7 mS thi Hing?
o, bl (x107) omething more exciting:
u
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Things to Come

B BABAR has analysed only a fraction of its data
® 390 fb! recorded. Expect ~1000 fb-! by the end of 2008

Measurement Published? Data
E¢ spectrum PRD (2004) 47 fb
Inclusive X-fv <
myx spectrum PRD (2004) 81 fb' = S %
F; endpoint PRD (2006) | 81 fb" 2 7
.« —
Inclusive X,v Er vs G2 PRL (2005+2006) | 81 fb-1:] © 3
Hadronic tag Preliminary 211 fb S
o C
. Submitted to PRD | 79 tb"! ®© O
Exclusive D*/v =
Preliminary 79 tb-! O
=
. Untagged Preliminary 206 fb! S
Exclusive mlv . LL]
Tagged Submitted to PRL | 211 fb
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Summary

B Semileptonic B decays A
continue to offer exciting
physics opportunities

m Determination of |V, /V.,| complements sin23 N |Vi4/ V| to
test the (in)completeness of the Standard Model

m Challenge of hadronic physics is met by close
collaboration between theory and experiment

m Inclusive B — X lv & X,y precisely determines |V,|, m,, etc.

m Inclusive B — X (v achieved 1£7.3% accuracy on |V |

® Room for improvements with additional data statistics
B Exclusive B — wfrv measurements becoming precise
® Improved form factor calculation needed
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Future Experiments

®m Future B-physics programs will pursue New Physics
through CP violation and rare decays

meg. b—sss,b—sy,b—st"l",B—T,B—Drv,B —p
m |V.u/Vep| provides a crucial New-Physics-free constraint
m Will they improve |Vip| to << 5%?

B A Super B Factory can produce high-statistics, high-purity,
hadronic-tag sample to measure b — ufv

m L HCb’s primary strength lies in Bs physics
B NB: the real challenge lies in theory

® Precision data can inspire and validate theoretical advances

m [attice QCD holds the key

B \We need to see inclusive and exclusive |Vy| converge!
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