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lan M. Nugent
University of Victoria

BaBar Collaboration

CAP Congress 2007
University of Saskatchewan, Saskatoon, Saskatchewan

Session: Precision Frontier |

Monday, June 18, 2007, 10:45

== University | British Columbia Email:inugent@uvic.ca
& of Victoria | Canada Proudly Funded by QE:::E




Importance of |V | and m,
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Strange and non-Strange t-Decays

Bhad :1_ Be_ Bm
T'\//“'t
- Hadronic Decays

W

=R - R

d'=d cosOc+s sinO¢
u

R

t,Strange t,non- Strange

17.37

_—W 29
Cabibbo

suppressed
~ Cabibbo allowed

62

19/06/2007 CAP 2007

4 N
Strange t Decays.
Mode B(107%)
K- 6.81+0.23
K@ 4.54+0.30
KO 8.78+0,38
K-n'z’ 0.58+0.24
KO 70 3.60+0.40
Krmtar 3.30+0.28
K™z 0.27+0.06
(K3m)~ (estimated) 0.74+0.30
K,(1270) = K" 0.67+0.21
(K4m)~ (estimated) and K"~ 0.40+0.12
Sum 20,69+ .86
Davier, Hocker, Zhang(RMP 78, 1043, 2006)
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t-Spectral Density

G(t',® uthadrons')
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Extract [Vus| with Fixed m, Simultaneously extract [Vus| and m,
B D Vo-m One-Sioma Contoirs
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Average e v "r"_ f
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Unitarity 2 - 2 S & 1I'I||. 35— i : =
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7 Decays (pred. -— Kv ) —— e Tl b |
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Maltman Prediction for BaBar and Belle t Data e ,Jr""‘
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|Vus| m, {GeY)
Jamin, Moriond EW 2007 and Matman, hep-ph/0703314v1 Maltman, Wolfe (Tau06) hep-ph/0611180
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The BaBar Detector at SLAC

1 5T solenoid

Detector of Internally Electromagnetic ‘alorimeter
Reflected Cherenkov

Light

— . Diift Chamber

Silicon Vertex Tracker

Tau Energy = ~5.29GeV
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DIRC used for
K/p separation

FUIT = 3o
-11.000
’ Tz
Praistsd] Winiv .; .
1.735 men Thicanssa Light
L3600 #vn Wl Cmche
T Bali B
Tinpeciory } £
lI_.' | l'l_:uun
o | A T S
T s
r'a'__."_.-“rl?_ |
il .
0 - ! -, -~ Smnaf B
"’ L i i O iR —
. TH
AMim - 2]
Ax L FEm
Eyniti Pused S = ]
Bars globd ood:to-ond




The Number of t'’s at BaBar

Thet® h-h-h*n analysis uses 344fb-! Data (on-peak and off-peak)
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Selection fort® h'h"h™n

Events are split into 2 hemispheres from the thrust in the CM.
= Require 1-3 topology with net charge 0
» Require tracks are within acceptance of DIRC and Calorimeter for
particle |dent|f|cat|on e'e® t*(MT,u )t-(ppp*u,)
= Veto conversions (g® efe’) i
Non-t Background Suppression
= Require missing P, in event
* Thrust
» Tag tracks require e/mID and have
upper limit on momentum in CM.

t Background suppression
= Veto on p® and large unassociated
net neutral energy
= Reject K,

= No electrons on signal side
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K/p Separation and Efficiency

Use dE/dx and Cherenkov angle for K/p separatlon

dE/d vs moment m

ated mean (arbitrary units)
[

80% trunc:
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0.7 ¥

Momentum (GeV/c)

ppptu K-pp*u K-p-K*u K-K-K*u
pppru 97.68% 22.81% 4.79% 1.02%
K-pp*tu 1.42% 74.72% 16.29% 6.50%
K-pK*tu 0.01% 0.52% 60.08% 25.78%
K-K-K*+u 0.27% 50.72%

Charge conjugation isimplied and wrong signs are used as control samples
for determining the systematic uncertainty on the PID.
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Branching Ratios for t ® h-h"h*™n

q M, NS9 = (NPaa_ \BkaMO)y
T i i
|
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| _ 1) | |

—_ 1 Nj* [i=channels Selected
=
2Ls ... € j=Decay Mode
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Systematic Uncertainties for t-® h-h-h*n

LS cte-m t+¢- 2.4% 2.4% 2.4% 2.4%
MC stat and 0.4% 2.5% 0.8% 4.4%
PID

Kinematics 1.2% 1.1% 0.9% 4.0%
EMC and DCH | 0.8% 0.8% 0.8% 1.2%
Trigger 0.1% 0.1% 0.1% 0.1%
Backgrounds | 0.4% 1.4% 0.4% 2.5%
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Fitting the f Peak In KpKn

To increase statistics for fitting the f peak, the kaon selector was |oosened.
e~ 450

2

Preliminarv+ Thef peak wasfitted with a

Breit-Wigner convoluted
with a Gaussian (s=1.3MeV)
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Fitting the f Peak In KKKn

To increase statistics for fitting the f peak, the kaon selector was |oosened.
Thef peak wasfitted with a Breit-Wigner convoluted with a Gaussian

(s=1.3MeV) while the

background was modeled with

a“ARGUS-Like’ function.

In the M, plot both
combinations of the K*K- are
Included.

Results

c2/n.d.f.=140/176

NS9=274+16

NBke=281+17

P BR(Kfn)=(3.48+0.20+0.26)x10°
10.6s Significance

BR(Kfn)/ BR(pf n)~1
L opez Castro
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Update to |V |

K,; Decays ——

(0.2244+0.0012)

K,, Decays —— U PDAT E D
(0.2226  1014)

Hyperon Decays
(0.226+0.005)

Average -
(0.2240+0.0011)

Unitarity
(0.2275+0.0012)

1 Decays (pred. — Kv ) — —
(0.2225+0.0034)

UPDATED t Decays ——
(0.2165+0.0031)

UPDATED t Decays (pred. =— Kv ) — 3 O
(0.2178+0.0029) .
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Jamin, Moriond EW 2007 and Swagato Banerjee, Kaon 2007
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Conclusion

t-® ppp*u (ex Ks) measured more
precisely than the previous exclusive

measurement directly identifying pions

t-® K-pp*u has been measured more
precisely then the world average.

OPAL (1991-1995)  _
(3.50¢(§.oauo.u4a))x1o : ¢
CLE3 ALEP PR
(9.13¢0.05¢0.46)x10'2 * (2.14+0.037+0.029)x10
CLEO 4 °
(3.460.023+0.056)x10
BaBar CLE3 ] ——
(9.11+0.01+:0.26)x10" ' (3:84+0.14+0.38)10"
OPAL (1991-1995) ', o
(4.1510.53:0.40)<10
PDG Fit BaBar
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Conclusion

t-® K-pK*u has been measured more t-® K-K-K*u

precisely then the world average. FIRST MEASURMENT!
DLG
(2. 2%@ 5)10° b
ALEP _ ALEP
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CLEO - B
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Conclusion

BaBar v—¢n v

t® f pu FIRST MEASURMENT

(3.48+0.20+0.26)x10"

(3.49+0.55+0.32)x10" ¢
N t-® f K-u Is consistent with
elle 77— A% —— .
(4.06:0.2540.26}10" saturating t ® K-K-K*u decay
channel. This measurement IS
BaBar —¢K'v ———

also compatible with Belle
measurement.
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