A measurement of |V .| with 1-prong decays

and testing lepton universality
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The results in this work have been published in Phys.Rev.Lett.105:051602,2010.
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Lepton Universality

The SM assumes that the coupling of the W to the leptons is identical
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Status of |V ]

One can use the unitarity constraint from the CKM matrix
V,4is well measured in super-allowed beta decays
V,, is negligible
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v, |=02262+0.0011

V.,|=0.97425 £0.00022

Vub\ =(393+036)x107 V , from Towner and Hardy PR C79 055502 (2009)
V,, from PDG 2008

=0.2192 £0.0035

One can also use the inclusive measurement of all the
strange hadronic decays to determine V
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Measurement of V

BaBar has measured V  in two ways:
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Use the kaon branching fraction B(t — K_VT)

B(t ->Kv)
B(t—>mnv,)

Use the ratio of kaon to pion branching fractions



Detector and data sample

As of 2008/04/11 00:00

i BaBar

5001—  PEP Il Delivered Luminosity: 553.48/fb
- BaBar Recorded Luminosity: 531.43/fb
L BaBar Recorded Y(4s): 432.89/fb
BaBar Recorded Y(3s): 30.23/fb
BaBar Recorded Y(2s): 14.45/fb
400|— Off Peak Luminosity: 53.85/fb

1.5T solenoid

6580 CslI(Tl) Crystals

Electromagnetic Calorimeter

Cerenkov Detector (DIRC)
144 Quartz bars and 11000
PMTs

= = Delivered Luminosity
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300 Recorded Luminosity Y(2s)

Integrated Luminosity [fb™]

f(a./lc-;eV)

\ Drift Chamber
. | 40 layers

Instrumented Flux Return
Resistive Plate Chambers
and Limited Streamer Tubes

Silicon Vertex Tracker
5 layers, double strip

]
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Using a data set based on a luminosity of 467 fb!

Approximately 900 million tau leptons
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80% truncated mean (arbitrary units)

19

Tau selection

Select tau pair events

Use one tau decay as a “tag” to
reduce background from hadronic
events

for the study of 1-prong decay modes

Use tau 3-prong decays as “tag decay”
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Measure muon, pion and kaon branching
fractions relative to the electron mode to
reduce systematic errors.
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Results
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Total Efficiency
Particle ID Efficiency 74.5%

modelling
Radiation
B(t— s r wtw,)

ete——a7r+r—

Systematic uncertainties:
Particle 1D
Detector response
Backgrounds
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Branching fractions

tions relative to electron mode

R, =0.9796£0.0016 £0.0036

R_=0.5945+0.0014 £0.0061 Ry
R, =0.03882 +0.00032 £0.00057

_ B(t ->XvV,)
B(t- —evVy,)

edon B(t  —>evv)=(17.82+0.05)% PDG2008
B(t— > uv,v,)=(1746%0.03%£0.08)%

Bt > rv,) =(1059+0.03+0.1)%
Bt > Kv,) =(0.692%0.0060.010)%
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Lepton universality results
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Consistent the lepton universality



More lepton universality results
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Vs results

e kaon branching fraction
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V. |=0.2193+0.0032
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BABAR

More results on V.

Vus by the ratio of kaon/pion BFs

S (=m2 /m?)

P (—-m/m?)

Bt ->Kv)_fi Va
Bt —>nmv,) fi|V,
fo 1 f.=1.189£0.007

5, =(0.03+0.44)%

(1+9,,)

=(0.22551£0.0024
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V  summary

KI3 decays ICHEP 2010
(0.2254 + 0.0013)

K,, decays Py
(0.2252 + 0.0013)

Unitarity ®
(0.2255 + 0.0010)

BaBar, PRL acceptedt—Kv /t—nv o
(0.2255 + 0.0024)

BaBar, PRL accepted t—Kv
’ ._._.
(0.2193 + 0.0032)

T7— s inclusive
._._.
(0.2192 + 0.0035)

Results are in good
agreement between CKM
unitarity constraint, kaon

decays and tau decays



Summary

BaBar has made measurements of
the one-prong tau decay modes

The results are used to test lepton
universality and found to be
consistent with unity.

The pion and kaon BFs are also
used to measure V

The results are consistent with
value obtained from CKM Unitarity
but above the value obtained from

the inclusive strange BFs
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'BABAR

B(t" — uv,v,)=(1746+003£0.08)%
Bt > 7nv,) =(1059+003%0.11)%
B(t" > Kv,) =(0.692+0.006+0.010)%

Kaon BF =0.2193+0.0032
Kaon:Pion BF : |V,|=0.2255£0.0024

The results in this work have been published in Phys.Rev.Lett.105:051602,2010.



