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Semileptonic Decays

L'(b — xlv) o< |Vgp| - mg

Parton level I 2 Hadron level l
W > -
ub’ \

« Erroronl|V, V| is dominated by |V |, ~9% with inclusive

= ~7% from the b-quark mass and b momentum inside the B meson
= these parameters are extracted using inclusive B - X_¢'v decays (and the B -

Xs7)
 Impossible to study at LHC(b)
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Present Status (exp [0 theory)

| vubl
= predicted with good precision in the CKM fit
« |V, Ix103=3.48 +0.16

= using esclusive B — nt’v decays+Lattice QCD to normalize the Form
Factor: good agreement with the CKM fit

. |V,,|x103=3.38 £0.35

= Inclusive B- X, /v decays is larger (1.8-2.5 o depending on the
calculation) than CKM fit (and the exclusive)

« |V, Ix10%=3.96 +0.15 *20 , ., (average with GGOU)

Vel
= Esclusive B- D(*)(v decays + Lattice QCD:
« D* |V,|x10°=37.4+0.8+1.0,D: |V, |x105=39.7 1.4 £0.9
= Moments of inclusive B- X v+ B X ydecays:

S

. |V,,|x103=41.5+0.5 0.6
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Inclusive B - XtV

L'(b— ulv) |Vl 1

m, <<m,, different kinematics:
signal have larger E, and q?

Measure partial AB(B—- X,v)in a

region where the S/N is good and
the AL, is reliably calculable

E, endpo@
25 °

2 /
’ bt uly
0 _— - \_ \/
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b—clv| \ l
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1 ‘ « Experiment challenge is to
'b — clv) o |Ven|? 50 separate B - Xctv from signal

AB(B — Xutv) = 75|Vuw|*C.
/\,,J

Cut dependent constant,

from Theory (many
frameworks available)

OPE convergence is compromised: non
perturbative effects at O(1/m,)

= Light cone distribution of b-quark (Shape
Function) is needed

= Detailed shape not known, in particular
the tail, but mean and r.m.s constrained

from moment measurement in B - X_ /v
(and B - X.7)
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Tagged sample: B, __,

* Fully reconstruct one B in hadronic decays

B — D"nymi*n,K*nsKonym®, ny + 1y <5, 3 <2, 1y <2
B* —» D"O(n*, p*,a7), B —» D~ (n*, p*, a7)

BaBar
Belle

« Kinematic consistency of B,,., checked with AFE = E} —

reco

V(5)/2

mes = \/5/4 — |pg|?

- Small efficienc Access to signal B information: Useful for both
0.3% BORC y - Charge inclusive and
] O. 5(; BB - Flavor exclusive
S - 4-momentum decays
l':la T T T |B'0I T
» > ool B* T
- * Requiring a v 8000
Preco = DO Iep?on wgh > | BaBar
P*>1GeV/c o 6000r 181K events
PR ; -1
neutrino_ 8 4000- with 347 fb
A~ 20000 A S A
lepton X $n S 56 Sm .~ 5a 5% 5%
myg (GeV/c?) mg (GeV/c?)
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Inclusive |V ,|: strategy

B_.. sample allows the best access to kinematics

reco
" Pmiss = Py@s) Preco™ Px ™ P iepton
- X: all remaining particles
B_.. - D*Y :
oo « my and P+ require a sample of Breco
_  Experimental Resolution leads to irreducible
neutrino_, b—ctv contamination:

BSig - Xtv
 Require good charged and neutral

X acceptance (hermeticity)
lepton
P,=my-|pyl
_. 0.1} s r
Tun: Eg 1 ) q2 umX
b ||
0.0% |- -
b- utv 0.025 | | e []
b ctv ; [; | : L.L._ _S | i_.

2 : : 15 20 9 I 2 3 0 05
I":. ED (GeV) {I. (GeVT) My GeV)
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B - X_.tv background

« B—X_ v model: sum of B—»D?¢v, B=>D*tv, B=>D**tv and B=>D(*)xtv

= B—>D¢v B->D*tv: HQET based form factor (Caprini et al.)
- PDG/HFAG branching fractions D Ip

« BD*v: Well established narrow states

- Parameters for wider are less known
- Decay FF from Leibovich et al. (LLSW)

= BoD(*)rtv: Goity-Robertson D1

« B—-X_CV suppression:

D1
D2*

Mx

= No additional leptons, to suppress B—DX?v with D—Y?

2<0.5 GeV~?: reduce events with extra v

Require M. .
= No strangeness to suppress the b—»c—s chain: veto evnts with K- and K,

« K, cut (used only by Belle)
= BY—=D* v, reconstruct the soft n* (remove about 36% of the bkg, 90% eff.)

= BY* D**0¢y, exploit the presence of soft °, less efficient but effects on both
B° and B* (require studies)
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Inclusive |V, |: results

Measure the partial
branching ratio relative to
the number of total
semileptonic events

-

Unfolding factor,

AB(X,v) Ny F

B(Xfv)  Nxu €sa

Signal efficiency "

Background subtracted
distributions: not efficiency
corrected

Events/Bin

ArXiv: 0708.3702[hep-ex]

accepted by PRL
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Systematics

TABLE II. Partial rates to the three kinematic signal regions
Be”e —pp Wwith relative errors (in %).

= ——
(2005) AD AT, ., (AD) stat | syst |[p— ul|[ b= ¢
My/q® 524%10%ps' 100 | 89 || 62 5.3
BaBar My 171x10%pst 91| 71 || 61 22
(2008) \ P, 689x10¢ps! 94| 93 J 64 || 87
Experimental systematics on AB(B — Xutv) expressed in % (
7 — - — ¥ —— .
Method [Detectorforape B(B = Xuls) CluonYGg _ x 1) B= D00 gy . Monte Carldyp )
effects function Xy =m,p,... sphtting form factors statistics
My 1.92 0.90 2.08 1.62 0.87 0.21 0.44Q 3.71 3.22 6.07
P: 1.31 2.22 1.47 2.80 0.39 0.730 3.98 4.62 8.38
My, q'j‘ 2.43 2.71 1.02 1.17 (.55 0.'@ \5.1? 4.29 4 8.81

« Detector effects not dominant (thanks to the tagging)
« The selection require complex fits, for example the m¢ fits
= the statistics will improve the fit convergence (but more details to account for!)

 Dominant systematics are in the modelling of signal (resonant and non-
resonant) and background contributions
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V| results (HFAG average, BLNP)

Many different theoretical approach
=many |V | values

CLEO (E,)

353+ 041 +038-0.32

BELLE sim. ann. (m,, q’)
398+ 042+034-0.29
BELLE (E,)

437+ 041 +036-0.30
BABAR (E,)

390+ 022+036-0.30
BABAR (E,, 5™)
395+ 027+042-0.36
BELLE (my)
366024 +029-0.24
BABAR (my)

374+ 018 +033-0.28

Average +/- exp + theory - theory

399+ 0.14 + 032 - 0.27

Y ldof = 6.5/ 6 (CL = 37 %)
OPE-HQET-SCET (BLNF)

PhysRev. DT72:073006,2005

| F'DGiEL’.US

m,, input from b—r ¢ | ¥ moments

2 6

IV | [x107]

ubI [

Here only BLNP, with m, from B - Xctv

Global Fit (Kinetic Scheme), including also
uncertainty on the KS =SF Scheme
translation

V,,|=(3.99 £0.14 +0.30)1073

o|Vub| +8.8% -7.7%
Statistical 2.0%
Exp.systematics 2.3%
b—cfv model 1.3%
b—ufv model 1.4%

HQ parameters 7.0%
SF + Sub. SF 0.6%
matching 3.6%
Weak Annihilation 1.3%

For Breco analysis use only m, cut:
- large unpublished correlations with P+ and q2



Future: spectra

 The only way to test frameworks is to extract spectra

12}
10}
B
Z 08,
5068
S 04t I/
0-2:
00°

02}

0 R \N
14 16 18 20 22 24 26

Ei(GeV)

« WA, SF and HQE parameters dependence, and SSF uncertainty are
reduced increasing the measured phase space

» Power dependence on mb scale inversely with the phase space coverage
= The OPE expantion can be restored
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Hadronic Moments in B X tv decays

« Measure hadronic mass spectrum over full m, range (same strategy/datasample

used to extract |V ,|)

« Mass moments related to m,: extract moments with upper cut m ?<6.4 GeV?

LosgolTTTH T 04E
Q C @ 1 o g
g - mEE AL - 20-35;
o 2000 EB—}){GIU 71 g 03f
~ i Other 1 = ol
élsm__ # Data J 0o ’9255
2 I 5 0.25
wo L 1 2045
1000F BABAR 4 3%
F preliminary 3 € 01

5001 0.055

- _ o

W 2 4 6 8 10 12 14 0

II|IIIIII|IIIIIIIII|III1—

S
LT Unfolded

b

BABAR -
preliminary 3

1L + spectra E

Calculation: Gambino, Ossola,
Uraltsev JHEP09(2005)010

ArXiv: 0801.2985[hep-ex]

First measurement of m, in B - X, v decays
(in the Kinetic scheme)

m, = 4.604 £ 0.250 GeV
compatible with Global Fit
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Weak annihilation in B - X tv

Small contribution to B - X /v decays:

T'wal

Ly

CLEO, studing the g? spectra
< 7.47% at 90%C.L.  ppyg6 121801 (2006)

Introduce difference between B° and B* decays

Tag with partial reconstructed B° - D**¢v

Neutrino mass from kinematics: mv2=(PB-PD*-Pf )?

= Compare B° partial rate to charge averaged B - X, (v

rate in the large p , region (to enhance the WA
T ATt — ATV
contribution) PRD73,012006(2006) A+/0 —
AT+ + AT
T'w al 3.8%
— t 90%C. L.
T. = fwa(23—26) 77
With the B

asymmetry and even study the g? spectrum
= Limit on WA at <1% level are easy to reach
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ArXiv: 0708.1753
383 M BB

| & DataB—nu I ! _

Xy i

| B Duy

I e

| 3 D*uv

1np| = fake lepton
LCJB—= X —u

| Il Feaking B*

:|:| Data we H E

—
&n
a

[ ents/1.0 GeVict

u|||||||||||||||||||||f"T"
-10 -B -B -4 -2 0 2

For Ap=2.3-2.6 GeV = M (GeVic)
~300 X, events (e+11)/340fb™

reco S@mple at a Super B factory will be easy to determine the charge



Full phase space analysis

* Preliminary Belle analysis
B.... sample: only PI>1 GeV/c, 90% of the available phase space

reco

= Multivariate analysis to exploit the many non-linear correlations between
kinematics and events variables available with the B, ., sample that

separate b- uand b - ¢
= MMz, dZ, dr, Qup Nigptony D partial reco etc

E :' I T ,:r [ T ﬂ T | T T T 'ﬂhl- T T T T
. S 8 %4y
oor g > OB —=X_Iv
L E - &bOO— I:ISemn_darieg -
1500__ - - %Gom_blnatonal ]
: 604 .I:b_1 ] : . Continuum : More SUCh
1000 ; 1000k 1+ measurements
i Eﬁ ] I ’ . needed
500F = - , |
- . —— _
1T T2 3 4 & 10 20 30
M, (GeV) q? (GeV?)

2D fit in g2 mx. (projections shown)

¢ |V, Ix103=4.42 +0.14 +0.22 (3.2% + 5.0% = 6%)

- No SF or WA dependence, this value far from CKM fit results
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Exclusive |V |

dI'(B —
dg?
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Untagged B - /v

* Reconstruct neutrino from full event
(pmz'ss: Emz’ss) — (pbea.ms: Ebeams) - (Z Di, Z Ez)

« Extract signal yield in 12 q2 bins from fit to AE vs mE;

AE=Ey—+/(s)/2 mps=1/s/4—p5> ¢ =5 —px)? = (pe+ps)’

o 0<qg’ <16 GeV? 16 < o < 26.4 GeV?
S e a)
Total: Ny=5000 ev. S mmenmnamsia !
~400-500 per q? bin £~ “°
with 206 fb" il Br=(1.46+0.07+0.08)x10~*
Continuum >
-C h ec ke d Wlth Off D9 521 523 525 n‘.EE;{?GeW i i 595 o EingE &.}29 qi bins (GeVz) 46 16-18 q2 <16 q2>16
resonance data Il s50 BF (107%) 0.16 013 109 0.38
gs““;‘ ) | @ Fit error 128 176 53 103
S0 250 Detector effects 3.7 50 44 45
sz ?:E E Continuum bkg 1.2 1.7 238 3.5
: B— X vbkg 30 31 23 A7
B~ X,2v /: o B— X.lv bkgg 17 18 12 12
- relevant at h'qh q2 ”-; 05 0 05 % 05 0 05 1 Other effects 34 3.0 2.3 2.3
- large uncertainty AR (GeD AECEV otalerror 142 100 82 129




Hadronic Tag B - /v

« Tag one B in hadronic decay
 Know kinematics and flavor of signal B
?~M ?in bins of g?

« Extract signal yields from M.

605 b’

¥ Data v Data
4 40fF = =t % ol =
[ c + ulv 4 B Y Cros
E 35;—59 1 1 O Eolih;rﬂ:::::fuunds E E 49 i 9 E{j‘thﬂr has:ke::jounds
Em; Em_no B—rtlv  B- 1y
a5 sof Detector Simulation:
zu; - W11/ Pion track finding eff. 1.0% -
g p ¥ reconstruction eff. - 2.0%
of Lepton track finding eff. 1% 1%
Lepton identification 2.1% 2.1%
ol Pion 1dentification 2.0% 2.0%
Migzing mass smuredtGe\Fa} Migsing mass squared iGev? CD]T[blIlEd 32% 37%
Clear! sample N(BB ) uncertainty 1.36% 1.36%
Possible to apply loose cuts (es: low momentum cut):
red model d nden Form Factor Shapes:
- reatice moael aepenaence 7 (LCSR — 1SGW2) 1.5% 0.0%
p,w (LCSR — ISGW2) 1.8% 0.5%
Br(Tl°)x2=( 1 2410231006)X1 0_4 Branching Fractions:
- — — % %
Br(-n-l-) =(1 12+0.1 810_05)x1 0 4 b — uly /b— elv norm. 0.3% 0.2%
Total systematic error 4.2% 3.9%
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B (B°-»af*v) =(1.34 £ 0.06 £ 0.05) x 10

BABARSLtag: B ' — 1" vx 21T,
LEal +£0.28 £+ 0.13

BABARB, g B — 1° 1" v x 21./t,
154 £0.41 4021

BELLE SLtag: B * —» 1" v x 21/1,
145 £0.26 + 0.15

BELLEB, . tag B " — 7°1" v x 21/1,
L24 £0.23 £ 0.06

BABARSLtag: B = m It v

138 £0.21 + 0.07

BELLE SLtag: B " = ' v

L38 +0.19+0.14

BABARB,__mgB° s ity :
107 £0.27 £ 0.15 —r

CLEO unmagged: B — w1t v :

137 +0.15 + 0.11 .

BABAR untagged:B — n 1l v _.—-?“'-.‘_Llﬂ'l'ﬂggi!d
146 +0.07 + 0.08 A el
BELLEB__tagB° 5w 1*y )
1.12 £0.18  0.05 A,
Average: B° > T 1"y :

134 +0.06 + 005 *

¥idof=3.5/0 (CL= 94 0) HFAG

: ICHEPDE
| | I L e |

Wi
H—
—k—
——
-

-2 0 0 2 .
BB —- 7wl v)[x10 ]3

VI Yy v

Stat:5% Syst: 4%

Measurements done with
and without recoil B tagging

With present statistics
(Babar+Belle), untagged
measurements dominate
the average

And gives useful g shape
information (next slide)

= Tagged measurements
improve the BF accuracy

Super B flavor:

= Tagged measurements
much cleaner, many
Systematics can be
reduced



|V,,| extraction

Babar data (untagged) I cijlatm:e and BABAR F_ data
Mdof =044

e I LR T - T ' T T T T 1
E - - 004~ 3 parameser 251 .
Z 025 _ o lattice data ]
= N o035 +« 12bmBABAR dats rescaled by [V, | from 4-parameter 2-fit |
3
- L
< L
EPJE S oo } 1 EH } E _
§"' 0.1 1__ { II -
= 002
5 [ i _
%a.ﬂs:— E 0015 : . I{ |

i . - Jack Laiho (ICHEPQOS8) ]

1 A i A A N . . . ,
055 04 -0.3 0.2 -0.1 zU 0043 E =003 02 01 0 0l mm B 03
Z

Linear shape or quadratic?
Esperimentally high g2 (low z) data are difficult ~ LQCD prefer a curvature
- Large background from B - X, /v, smaller rate

« New FNAL lattice result, fit to lattice points and Babar ABF(q?) in z
expansion

* |V, |x10° = 3.38 +0.35 (Total error 11%, comparable contributions
from Lattice stat, syst and experiment)

Need more precise experimental data
8 May 2008



X, sample composition

» The study of the higher mass state

= Help to constrain theoretical calculations
« Cross-check |V |

= Understand the composition of the B - X, /v events: important
systematics for both inclusive and exclusive determination of |V |

T For example: the w
[ / AII 1 “E ¥ Data
__osl > i § Had. Tag
Q i / \ | @
:F' 15
..E%j_ / \ ’/\/Xfle‘«’ |
— 04 | / /’ : i
o T : Vo Untagged
eV // pev mgs > 5.255 GeV
= 0.2 |- \ | 3™ 3 0 [ B02Z113
Tl wev g w0 o 300
%m gzﬁn
N g™ -
0.0 b .-A %f:: g 100
0.0 1.0 2.0 3.0 © . 5:'
Electron Momentum (GeV/c) 51 515 52 525 53 4 85 0 05 1

Mg, (GeV) A E (GeV)

8 May 2008



Belle with hadronic
tag: 605 fb’

Very clean sample

Three g*-dependent form
factors: need a

4 dimentional fit -> high
statistics is needed

Events / 0.2 GeV?

Igl T T Igl

Iglll

¥ Data
e
[ ulv crossfeed
[ Other backgrounds

Missing mass squared GeVdh

Events / 0.2 GeV?

Tagged will be soon competitive with the untagged

(even with present data)

Untagged suffers of problems:

* Increase the model dependence

The B— X¢v bkg very similar to the signal, resulting
in large syst. error

Large combinatoric due to tracks from the other B
- Kinematic cuts (e.g. P,,,) to suppres the large bkg

8 May 2008
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?
e
=

- 2
° + * Data
Y P — LCSR (Ballog)
515_ —— - 1SGW2
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g |
EE 1 ' l |
o .
______ . |
0.5 1 _______________
0 | | | |
0 5 10 15 20 25

—e°
™ ulv crossfeed

| | ¥ | |
y |
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|||'r
¥

3 4 5
Mizsing mass squared iGevh
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Exclusive |V,

« HQET expansion of Form Factors:
2

dar Gy

_ 2 3 2_ 32 2 2
ﬁ(JD ) = PP (Mgt M, My(w'=1)"" | Vo [ G'(w)
d-r LAY Gi‘ 2,..3 2 1/2 2 2,2 Z I_} 2 L
CED are=r (Mg=M ) M (w'=1) (w+1)] |V, [ B, (w)Z,  |H,(w)
« Use Caprini et al. Parameterization, for the D:
_ a2 2 _ 2 _ 2 _ 3 =*~"ﬁ—‘~5
G(w) = G(1) [1-8p%2 + (51p% - 10)2 - (25207 - 84)2°| = s

« Lattice QCD calculation at w~1. Un-quenched start to be available

 Quenched available at w>1 (5(1)=1.074 £0.018 +0.016

L] Tantalo et a/ 2007 (M.Okamoto et al NPPS 140, 461 (2005))
ﬁA(l)=0.924 +0.012 £0.019

(J.Laiho et al arXiv:0710.1111 [hep-lat]
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|V.,| and FF with tagged B - D7V

- e

8
|

£= o 2w g |
v AR - 0 s " BaBar — e
L B-s 0"k K| B s D"l
i N continuum + BB i L I conzinuum + BB
= I ke bpton ] o S laptae
P 120w 1.30 | ; . W 154
o Cd
&
=
- Use the B, tag sample ) .

= Recoil: B- D¢v

=  Avoid the use of v-reco

&
05 a T 1 a5 ] T3 1 i5 ]
Migsing Mess Saqu .urnd |GV j Winzing Muxs Squared [Gevie”]

o § o =t 2 " Babur IR
= Reduce the combinatoric s = S o | - =
. o ptan 1 o fake iepson
= Good w resolution :, PTE IR wo 154
- . (]
ol
18
- ’ ‘Missing Mess Squared 1Gevc] = ) iasing Wass si-.mn 154" el

MM* = (P,-P,—P,) = M [GeV’/c

* Event yield: MM2 fit in 10 w bins (1<w<1.6)
= DY 2147+ 69 events/417 fb
= D*: 1108+ 45 events/417 b’
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|V.,| and FF with tagged B - D’V

;’0.05— B;rfeilgﬁa{!; -
« Fit the w distribution: %D.U d:P: |
GV = (43.0419414)x 109203} i T,
pé = 1.20+0.09+0.04 )02l Background Subtracted ]
_ Effici C ted
BB - D) = (1TH006£007)%. d01f oY SOTRESEE
« 5.5% erroron G(1)|V,,|, mostly 011 12 13 14 15 16
statistics
W

« Easy to improve with more statistics, the limit will be from theory (FF
normalization)

= Only one unquenched calculation, 2005, not published

« Calculation of FF away from 0 recoil, available in the quenched
approximation (w~1.2): very useful, Interpolation instead of Estrapolation

= Large statistical benefit for D: helicity suppression
= [arge systematic benefit for D*: soft pion
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|V |- present status

© Six independent measurements from B-factories, from D and
D* decays provide precise consistent results both as for |V |

and for shape parameters

© V_ from D almost as precise as from D* . Time to start thinking

of correlated errors between (1) and h (1)

© V,, from exclusive decays might tackle inclusive result. Time to

worry ?

v, =(39.7¢1.4__ +0.9, ) 103 (D)
|v,| =(38.1%0.6__ 0.9, ) 10~ (D*)

)

INFN

L/ Franco Simonetto INFN & Universita' di Padova

X D+D*+D** < Inclusive: further investigations are required,
High statistics studies with tagged sample can help to understand
the X anatomy
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Inclusive |V, | Observables

& i\IIIII‘HIIIIIIWI\III ‘I\IIII\I\IIIIII__ em—IIIHIIIIII\I\IIII‘I\IIIIIIHIIIII‘\\:
Lepton Momentum 3" Belle I 3 0 Bele  (Fom
= 00- | | 1 - SO0 mB-Xev ]
° 19 pw [EISecondaries ]
& [T g 400 ECombinatorial ]
o S00E } ! 1w i | BcContinuum 1
e | g 300 7
£ 0 1 5 ]
100\ e ] 100 7
Baosos 1 12141618 2 2224 Bao608 1 12141618 2 2224
P2 (GeVrc) p.2 (GeVrc)

Unfolding

D D
Hadron Mass Spectra 1000 T
D1 E L Belle RARY
b2 ~ s00f | ; ]
. =] i | I
© = 3 ook . N
nondes 2 “CFE Belle 2.0 | * *
0 D1 o 10 B E}>0.7 GeV £ o0k | ]
Mx o 1200 - . dat S o ;
= = B B X v L
z 1000 £= O B — XJdv 20004 7
‘5 800 fake/secondary B ]
5 E B3 combinatorial B i
600 = Y U P T DU FUUE P PRI D
400 E_ 040608 1 1214 1.6 ]*-B 2 22 24
200 E— ﬁﬁ . . E.” (GeV/c)
PRD75,032005(2007) 0 e o s E¢>0.4GeV
154 M BB Mg (GeV7/e?) PRD75,032001(2007)
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Inclusive |V_,|: global OPE fit

« Global fit with all available results 3 A= 23 contour, 687 CL
QO 08t b—>clv+ b—>sy
= Babar, Belle, CLEO, CDF, Delphi .:;E b—>clv
1S V_,(107%) m, (GeV) 061 Kinetic
Scheme
41.78+0.30+0.08 4.701+0.030 -
nob sy 41.56:0.39+0.08 4.751+0.058 o4rax=23&1 Q
% & 39%
KS V_.(109) m, (GeV) (057 & I7RCD
0.2 %‘EE"::‘#‘Q%““ 5606)
uPdﬂ“HFJI?Ecnnluullllllj
41.91+0.19+0.28+0.59 | 4.613+0.022+0.027 Ny 5 s =
m, (GeV)
nob- sy 41.68+0.39+0.58 4.677+0.053
>100 measurements, different HQE fit implementations,
results in very good agreement: Hadronic moments most
important input: need tagging
Ow.u<2% and o,.,.<~1% Experimentally limited by systematics:
|Vcb| mb . o
- neutral reco, tracking, D

8 May 2008



|V,,| determination: program

* Impossible to make at LHC(b)

» Super B factory ideal environment to improve the knowledge
on semileptonic decays

» Uncertainties from theory dominant: can be improved?

« Use both inclusive and exclusive decays:
= Complementary

« Use the tagging sample (hadronic and semileptonic) & with
high statistics

= experimental systematics can be reduced and many
masurements become possible

« CKM favored B X_./v decays are cruaqal:
« Test the theory, extract |V,,|

= Constrain the background (CKM favored)

» Crucial input to m, 8 May 2008
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|V,,| results (HFAG average, GGOU)

Gambino, Giordano, Ossola, Uraltsev

JHEP0710:058(2007)
CLEO (E,) ,
29 2 nas 03 . T
IR0 +025-0.35 ; « m, from Global Fit (Kinetic Scheme),
BELLE sim. ann. (my, g including also B Xsy
416+ 044 +033-0.34 Tt —
BELLE (E,) i |
S 2+023-0.3 . — -
5 |V,,|=(3.94 £0.15 +0.23)1073
BABAR (E.) ; e
408+023+023-0.33 ’_'_'_"'
BELLE m, ;
3.80 026 +0.19-0.22 —t— 6|Vub| +6.3% -7.0%
BABAR m § Statistical 2.2%
4024 0,19 +026-0.29 B Exp.systematics 2.2%
Average +/- exp + theory - theory b—ctv model 1.3%
3.04 4 0,15 +0.20 - 0.23 BR A b—ufv model 1.5%
P. Gambino, P. Giordano, &. Ossola, M. Uraltsev NOI1 pert-' 3-9%
THEP 0710:058,2007 (GGOU) : : 0
ot 505 (CL = 41 % 5 nghc.ar order par. 1.8%
| m g2 tail model 2.6%
| | . . N | FpG2os Weak Annihilation -3.1%
2 4 6  For Byeco analysis use only m_cut:
IV bl [)( ]_0_3] - large unpublished correlations with P+ and q2
u



|V,,| results (different calculations)

HFAG Ave. (BLNP)
399 0.4 +0.32-027
HFAG Ave. (DGE)
448 20,16 +0.25-026
HFAG Ave. (GGOU)
394 £0.15+0.20-023
HFAG Ave. (AC)
37820013 £0.24
HFAG Ave. (BLL)
492 £0.24 £0.38
BABAR (LLR)

492 £0.32 £0.36
BABAR endpoint (LLR)
428 £0.29 2048

BABAR endpoint (LINP)

VAN

440 £0.30 £0.47 -
Excl. HPQCD ——
> 16 GeV?
UMfit LP2007 jl | . %
3 1T 4 5,
IV oolurae = IV, [X107]

(3.44 +0.16)1073

8 May 2008

calculation

Results vary from
3.78x1073 (AC) to
4.92x1073 (BLL)

Y
yoeoudde
1d0O

>

99l] 4S

Goal for the future:
quote one value of |V |

Different theoretical

very different b-quark
masses dependences

Comparison with Excl. (HPQCD)

=(3.47 +0.20%0-60

IVublexcl. —-0.39 FF

BLNP-HPQCD=0.5 +/- 0.7

)10~3




