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Getting At |V, |
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The QCD Anomaly inm and ny’

The physical n, n’ states: A/octe{‘ e 1 )
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singlet

The “QCD Anomaly”

Gluon Couplins if tr[t?] =0 Singlet: tr[z€']\=1 Octet: tr[t?] = 0
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Measurements:

*Br(B—nlv) in coarse g2 bins
*Br(B—plv) in coarse g & cos6,, bins
*Br(B—nlv) all phase space
*Br(B—n'lv) all phase space

I 0y, <O
|mprovements: Ratio of: qu (cosby, <0)
« 60% More Data with addition of CLEQOS3, or o (cosf,, >0)

now 15.4x10° BBbar

« Vector modes binned in cos0,,,
(Previously Cut)

* Reduce Minimum P, (1.5 to 1.0 GeV)

 Isolate Continuum with finer g2 binning
in g°<8GeV?

« Addition of n’ for QCD Singlet Study
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Neutrino Reconstruction

e Works best at symmetric ete- collider.
B IQtotal| =0
- # leptons =1
e Neutrino (v) from Energy/Momentum conservation.
— E (v) = 2xE(beam) -E(tracks)-E(showers)
— P(v) = -P(tracks)-P(showers)
e Full B Meson Reconstruction: | (lepton),

h(meson), v (neutrino). [ Neutrino P Resolution
- E(B) = E(v) + E(l)+ E(h) ok
- P(B) = P(v) + P(l) + P(h) /
e
After all cuts, P o Jov.
resolution aprox. 0.1 7 e e e T s g

GeVic P, GeVic



The Fit

Signal yield by fitting distribution in  *Simultaneous fit in all modes

AE:Mg plane. and bins.
— AE = E(beam) - E(B) —Uses isospin constraints
— M?; = E2(beam) - P%(B) —Automatic unfolding and
Use binned log-likelihood with efficiency matrix

Barlow-Beeston method.
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Fit Components

Backgrounds Signals

B—X,IV
other

B—plv Signal

Continuum 0*-p%w XFeed

(absolutely normalized)

nt-, 0 XFeed

B—X_IV

Events/715MeV/c?2

n, N XFeed

Fake Lepton

(absolutely normalized)
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Fit Results

p+/-, pO,
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Systematic Uncertainties

Systematic Error [%]
B —sx¢v BY— p*E**u BY"—=ni"v BT — n’é‘*[/

Largest Source Of
Systematic Uncertainty

Neutrino Reconstruction 5.9 8.9 23.4 19.3
Continuum Suppression 1.1 1.5 1.5 0.8
B — X v Model 1.5 5.8 2.1 4.8
Other B — X, v 2.5 2.8 3.5 3.0
Fake Leptons 1.7 1.1 1.1 3.7
Lepton Identification 2.0 2.0 2.0 2.0
¥ Identification 0.1 1.4 0.2 0.1
Number of T — BB 3.6 3.6 3.6 3.6
Tg+/TRo 0.4 0.7 0.2 0.2
Fi—{ foo 0.7 0.1 2.1 2.0
Non-Resonant 0.6 2.3 2.1 2.1
Final State Radiation 2.8 4.4 3.1 4.0
Total Experiment 8.6 13.2 24.5 21.5
B — wév Form Factor 0.8 0.4 0.3 0.2
B — pfv Form Factor 0.8 1.8 0.3 1.5
Total Theory 1.1 1.8 0.4 1.5




Measured Branching Fractions

Br(BO—m*l-v) Br(B—p*I-v)
(1.37+0.15+0.12+0.01)x 10 (2.93+0.37+0.39+0.04)x 10

0.35—
1

HPQCD 04
Prediction
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Br x 10%/GeV?
Br x 104/GeV?

Theory for no singlet:

Br(B*—nl*v) x10% = 0.44+0.23+0.11+0.00; Br(B—nlv)x10* = 0.4
<1.01x10490% C.L. Br(B—n'lv)x10% = 0.2

Br(B*—n'I*v) x10* = 2.66=0.80+0.57+0.04;  Br(B—nlv) .
Poack fuet = 0.00118 ~ “30” Br(B—nlv)
“evidence for” 90% C.L.




#BBx10°

Br(B—mlv) x 104

BABAR SL tag: B* — a%1" v x 21/,

CLEO
Oct 2006

15.4

1.37+0.15_,,+0.12

syst

1.35+0.33=0.19 —
BABAR Breco tag: B™ — a% 1" v x 21/, '
1.52+041=0.20 N
BELLE SL tag: B* — 2% I" v x 27,/1_ |
*

143+026=0.16
BELLE Breco tag: B' — 1" v x 2/,

BABAR
Jul 2006

227

1.44+0.08,,,+0.10

sta syst

" 275.0

1.38+0.19,+0.14

sta syst

1.60 + 0.32 + 0.11 |

BABAR SLtag: B = w 1" v E

1.12 = 0.25=0.10 ——t

BELLE SLtag:B? —=x' 1" v R
r— 1

1.38+0.19=0.14

BABAR Breco tag: B = 1* v
1.07+0.27=0.19
CLEO untagged: B —x1" v

1.32+0.18=0.13 — 1.37=0.15=0.12
BABAR untagged: B —x " v

1.44 + 0.08 = 0.10
BELLE Breco tag: B ® ~al'v
Average: B = 71" v

1.37 = 0.06 = 0.06

42ldof =2.9/9 (CL =97.0)

| | | l | |

Av

1.37+0.06_,+0.06

sta syst

ICHEPO6
| ] |
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BB'—=x1"v)[x 104

B—mlv
Comparisons

12




BF(B’ — pl'v)

CLEO (PRD 61, 052001 2000)

BaBar (PRL 90, 181801 2003)

Belle SL Tag (hep-ex/0408145)

BaBar v-recon (CKM 2005)

Belle hep-ex/0604024

This Result

#Nx106

Br(B—plv) x 104

CLEO 15.4 | 2.93+0.37,+0.39,
Oct 2006

BABAR 83.0/| 2.14+0.21,=0.56
Sep 2005

BELLE 5.0 [2.17+0.54,+0.32

Jun 2006

x 10*

/

B—plv
Comparisons
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Extracting |V, |

*We use our measurement for B—nlv for g2 > 16GeV?
*WWe use recent results from HPQCD rb 73, 074502, 2006).

CLEO (2006): |V,,| = (4.3 +0.4+0.2 +06_, ) x 10~3
BABAR (2006): |V,| = (4.1 £0.2+0.2 +06 ) x 103

BELLE (2006): [V,,| = (4.0 0.5+0.2 06 ,) x 1073

14



QCD Singlet Effect

* Model Independent: 90% C.L. on ratio Br(B—n'lv)/Br (B—nlv) > 2.5
— If No singlet contribution we expect Br(B—n’lv)/Br (B—nlv) ~ 0.5

* Model dependent: Consider FKS Mixing Scheme + Benke & Neubert
— We fit CLEO data to find a value for: F

= Bt —n0 0_,p— Theory uncertaint
Fy=( / FB =120, 0¢%)/( / FB FQ,,/aq?)/ y y

includes FKS mixing
parameters, and form
factor shape

theory uncertainties.

CLEO DATA: £, =1.02 + 0.46_,,+0.38,,,+0.16

BABAR +
CLEO DATA: Fj =0.48 £0.21,,,0.20,,,+0.08

theory

Preliminary Results BABAR July 2006: Agree at 5% level
Br(B—mnlv) <1.4 x 104 90% C.L.
Br (B—n'lv) < 1.3 x 10490% C.L. 15



Summary:

Measured Branching fractions for t, p, ' and upper limit for n
using neutrino reconstruction.

— Br(B—nlv)= (1.37 + 0.15+0.12 +0.01)x10*

— Br(B—plv)=(2.93 + 0.37 + 0.39+ 0.04) x 104

— Br(B— 1’ Iv)=(2.66 £ 0.80 =+ 0.57 = 0.04) x 10 “evidence for*
— Br(B—nlv) <1.01 x 104 90% C.L.

Extracted |Vub| using n g°>16GeV?and HPQCD prediction.

— |Vub| = (4.3 +0.4+0.2 +06 / ,) x 10~3
90% Lower Limit on Br(B— m’ Iv) / Br(B—mnlv) > 2.5 imply
singlet contribution.
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