Hadronic Tau Decays at BaBar
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Strange and non-Strange t -Decays
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Strange T Decays:
Mode B(10-3)
K~ 6.81+0.23
K=° 4.54+0.30
K07~ 8.78+0.38
K 77" 0.58+0.24
Ko7 70 3.60+0.40
K-7*n™ 3.30+0.28
K™»n 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 + 0.86
Davier, Hocker, Zhang(RMP 78, 1043, 2006)
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t-Spectral Density

: : _ _ G(t',® uthadrons')
Hadronic Width: R, = dt ®uae)
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(0.2225+0.0034) w0251 i
Average [2] -8 ok -
(0.2240+0.0011) -
- . 2-20 ‘ %

Unitarity [2] 0ask i
(0.2275:0.0012)
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The BaBar Detector at SLAC

Detector of Internally L 5T solenoid Electromagnetic (‘alorimeter
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The Number of t's at BaBar

Thet® K-p°n analysis uses 230fb! Data (on-peak and off-peak) and
thet® h-h-h™n analysis uses 342fb* Data (on-peak and off-peak)
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t -Pair Events

t-Pair Signature:
L eptonic+Hadr onic Decay

gla rt (e (3 prongs’ 14+ )

lan Nugent

The hadronic decay and lepton tag are
well separated in space.

\ Lab
: /

Frame

This allows the hemisphere to be
separated with the thrust in the CM.

CM
Frame
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Tau Energy ~5.20GeV
Due to missing neutrinos, thet decay
events have missing energy/momentum.
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Branching Ratio for t-® Kp°n

arXiv:0707.2922 [hep-ex]
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j=Decay M ode

Branching Ratios for t-® h-n-h™n

arXiv:0707.2981 [hep-ex]
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2.8%

3.1%

3.5%

Kpp'u KpKfu K-K-K*u
pppu 97.40% 22.49% 4.73% 1.02%
Kpp*u 1.42% 74.87% 16.43 6.38%
KpK*u 0.01% 0.49% 59.63% 25.54%
K-K-K*u 0.26% 50.87%

3.9%
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Branching Ratios for t-® h-n-h™n

ppp*

Exclusive measurment for r—n'n'n* directly identifying
the pions and excluding K, only
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ALEPH'98
(2.14+0.37+0.29)x10"

CLEO'99
(3.46+0.23+0.56)x10"

CLEO'03
(3.84+0.14+0.38)x10"

OPAL'04
(4.15:0.53.0.40)x10"

PDG'06 Global Fit

(3.330.35)x10™
BaBar'07
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0 1

BR (x10?)

ALEPH'98
1.9x10" @ 90%CL

CLEO'03
3.7x10° @ 90%CL

BaBar'07
(1.58+0.13+0. 12)><10 ¢
Significance: 8.9¢
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f Peak iIn KpKn and KKKn
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Phys.Lett.B643:5-10,2006
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Significance: 9.9¢c
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Update to |V |

K,; Decays [1]
(0.2255+0.0019)

K
 Docays 2 -o—
(0.2226  5y,)

UPDATED

Hyperon Decays [2]
(0.2260+0.0050)

T Decays (pred. t— Kv ) [2] —
(0.2225+0.0034)

t ® Kpu
arXiv:0707.2922 [hep-ex]
t® Kpp'u

...... arXiv:0707.2981 [hep-ex]

Average [2] - .
(0.2240+0.0011)

Unitarity [2]
(0.2275+0.0012)

UPDATED 1 Decays [3] ——
(0.2156+0.0030)

UPDATED t Decays (pred. - Kv ) [3] —g— 3.40
(0.2169+0.0029)
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[1] Matteo Palutan, Kaon'07 IV arXIVO7062231 [hep-eX]

[2] Matthias Jamin, Moriond EW'07 us
[3] Swagato Banerjee, arXiv:0707.3058 [hep-ex] {Rm:I moment)
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Conclusion

Results
B(t-® K-p°n)=(4.16+0.03+0.18)x10-3

arXiv:0707.2922 [hep-ex]

B(t® ppp'n)=(8.83+0.01+0.13) X102 )

B(t-® K-pp*n)=(2.73+0.02+0.09) x103

B(t-® K pK*n)=(1.346+0.010+0.036) x10-3

B(t-® KK-K*n)=(1.58+0.13+0.12) x10-°

B(t-® pfn)=(3.42+0.55+0.25) x10-° >

B(t-® K-fn)=(3.39£0.20+0.28) x10->
The t-® K-fn is observed to completely
saturate the t-® K-K-K*n channel.

arXiv:0707.2981 [hep-ex]
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Maltman and Wolfe predict that the uncertainty on V  from t decays can be
measured more precisely then the world average (below 0.0010) with
measurements from BaBar and Belle (hep-ph/0703314v1). In addition, the
determination of V . from tau decays is currently dominated by experimental

uncertainties.
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