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\’/
—| v decays in the SM
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B
AY
G%mB 2 mz2 2 12 ’
B(B — lv) = S—sz( - m—QB) f5lVu|" 7B

Helicity suppression Experimental sensitivity to f; assuming V

Can be used to measure the B meson decay constant f; assuming V

Vub (exp.+theo) and f; (theo) uncertainties dominate the SM
expectation uncertainty:

e Using fy=190 13 MeV *and V;, = (3.5 £ 0.4 ) x 103 **
BF¢\(B —1v) = (0.80 + 0.20) x 104

*HPQCD collaboration arXiv:0902.1815v2
** UTFit and CKM fitter collaborations
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B oy decays beyond the SM

+ oL

Ve
Additional tree level contribution from a charged Higgs
It does not suffer from helicity suppression, but gets the same m,
dependence from Yukawa coupling

e Branching fraction theoretical expression depends on the NP model

2
m
B(B _ lV)2HDM — B(B — ZV)SM X (1 — tanQ/Bm—2B)2 W. S. Hou, Phys. Rev. D 48 (1993) 2342.
H
tan?B8  m%

B(B —1 = B(B — 1 1—
(B = v)susy (B = w)sn x ( 1+ egtanp m%{

)2

A.G. Akeroyd and S.Recksiegel ].Phys.G29:2311-2317,2003

B — tv measurement already allows 90% exclusion plots in the plane of NP
parameters My, x tan 3
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Past Measurements

BABAR Hadronic tags
B(B — tv) = (1.8T03(stat.) £ 0.4+ 0.2) x 10~*

BABAR Semi-leptonic tags
B(B — 1v) = (1.7+£0.8+0.2) x 1074

BELLE Hadronic tags
B(B — tv) = (1.7915:3%(stat.)T0:2%) x 1074

BELLE Semi-leptonic tags
B(B — 7v) = (1.547) 55 (stat.) 79 3)) x 1077
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Phys. Rev. D 77, o11107(R) (2008)

Phys. Rev. D 81,051101(R) (2010)

Phys. Rev. Lett. 97, 261802 (2006)

arXiv:1006.4201 hep-ex]
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adronic tags

Fully reco Then look for

* Weak signal signature this side

e Decay with missing momentum
(many neutrinos in the final state) X

e Indirect detection of a T in final state

* background rejection improved fully B

reconstructing the companion B (tag) with ’f)’(*)o
charmed hadronic decays

* Look for signal in the rest of the event

» Expect to find nothing more than a single
charged track and no activity in the
calorimeter

- Reconstructed t decays 72%
>

1 signal this side

uvv a,v

a 27,

others

° 20 40 60 8o
Branching Fraction ( %)
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Control samples

»
| o7

Signal sample

7/ P /
y 4
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Signal Selection

Combinatorial and continuum background reduction
combine 3 variables in a likelihood ratio

e D momentum, Cos & thrust, Thrust magnitude
Exploit kinematics in the signal side

e Requirement on CMS momentum for 1 prong modes

* Combine 4 variables in a Likelihood ratio for t =’

extra)

Most discriminating variable residual energy in the calorimeter (E

e Defined as the total energy of clusters passing a minimum energy
requirement of 60 MeV

e Used in a maximum likelihood fit to determine the branching fraction

Optimized aiming at the smallest statistical + systematic uncertainty
e By means of toy MC experiments
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it strategy

Maximum likelihood fit to E
Simultaneously on the four T decay modes

distribution

extra

Ny,
L = _(ns,k+nb,k)H ns 1P (Ei ) + nb,ka;(Ei,k)
i=1
500_—
nsk = Ngg X € X BF E(a)BABAR

preliminary

Events/(0.06 GeV)
3
o
N

W
o
o

Signal PDF taken from signal MC and
corrected for data/MC disagreements

AR R R ..
NN R R R AN

200
Background PDF from 100
data SB (comb. Background) vegion £/ O
B+B- MC (peak. comp. onl 24
(p p y) 00 0.2 0.4 0.6 0.8 1 1.2 - 1.4
Eextra (Gev)
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extra
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ficant excess of events at low E_, ..

igni

it results
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ultaneous fit projections
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““Systematic uncertainties

Source of systematics BF uncertainty (%)

B counting 0.5
Tag B efficiency

Background PDF

Signal PDF :
MC statistics 0.8
Electron identification 2.6
Muon identification 4.7
Kaon identification 0.4
Tracking 1.4
Total 14

B(B — 1v) = (1.807527 +0.26) x 10~*

 E—
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ﬂsis with Semi-leptonic tags

* Similar technique with semi-leptonic B tags
Phys. Rev. D 81,051101(R) (2010)

Fully reco this side | signal et,ut
ﬁv\ D(*)O Y(4S) a”’? VH, ve
. B 6B T > Analysis Sample
~~~~~~~~~~~~ Vz
v € : v, °
i
I I
I 1+
S
PVLE B £~ Control Sample
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Events/0.125 GeV

Events/0.125 GeV

esults for semi-leptonic tags

100 E :
: 3 100}
50 = 502
Of 5 0§ B(B =1tv ) = (1.7 £0.8 + 0.2)x10-4
84

200
150
100 £

Excluding null hypothesis at 2.3 o

Events/0.125 GeV

EExtra (GGV)

N ggta N,s Branching fraction (X107%)
3 — ety p, 8112 121 (3.6 + 1.4)
S v, 135+13 148 (1.3%}8
S 50+9 71 (2.1720
£ 234+ 19 243 0.6414
2 509 =30 583 (1.7 + 0.8 +0.2)
., 138 12 <0.11 (90% C.L.)
24+11 17 <0.08 (90% C.L.)
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Conclusions

Updated the B = tv measurement to the full BABAR
dataset with hadronic B tags

B(B — 1v) = (1.807527 +0.26) x 10~*

PRELIMINARY

Excluding the null hypothesis at the 3.6 o level

Supersedes our previous measurement in Phys. Rev. D 77, o11107(R) (2008)

Combining with the measurement with semi-leptonic
tags we present a single BABAR measurement of

B(B — 1v) = (1.76 -

- 0.49) x 10~*
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Back up slides
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““Selection optimization

We optimized the selection criteria taking into account statistical +
largest systematic uncertainty in signal and background PDF

Fitting toy experiments generated with nominal probability density
functions to estimate the expected statistical uncertainties

Se

e I

Variable Tt —etv T sptvp TSty 1t = pty
R2 < 0.57 < 0.56 < 0.56 < 0.51
purity > 10% > 10% > 10% > 10%
L¢ > 0.2 >0 > 0.3 > 0.45
P} (GeV/e) <21 <2 > 1.4

Lp > 0.8
mode ev (%) uvv (%) v (%) v (%)
evy 58.1+0.5 | 0.3940.06 | 0.21£0.04 | 0.01+0.01
1 2% 0.02+0.01 | 55.7+0.5 | 1.02+0.09 | 0.04+0.02
v 0.1740.05 2.84+0.2 37.1+0.6 1.840.2
pv 0.3340.04 3.2+0.1 5.840.2 9.6+0.2
other 0.18+0.03 1.440.1 0.744+0.06 2.140.1
all 7 dec.: | 10.5+0.5 | 11.24+0.5 6.0+0.6 3.2+0.3
total: 30.9+1.0

BF

Entries
Mean
RMS

32/ ndf
Constant
Mean

Sigma

1000

1.381

0.4907
58.18/74
269+ 1.1
1.391+0.016

0.4853 + 0.0140

Err

Entries
Mean
RMS
#2/ ndf

Mean
Sigma

1000
0.4887
0.03015
56.35/71

Constant  28.17+ 1.22

0.4892 + 0.0010

0.0293 + 0.0008
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