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I Hadronic 7 decays

® Only lepton that decays into hadrons
# Hadronic Branching Fraction ~ 65%

® Initial state represents perfect QCD vacuum (
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® 7~ — h™ v, probes hadronic V — A current:
(h™|dgy" (1 — ~5)ul0), where dy = cosOcd + sin s
= Cabibbo allowed and suppressed decays

® |deal for measurements of fundamental quantities like

Vs, M, o
® Several resonance (sub-)structure waiting to be observed |
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Strange Spectral Function

® |Inclusive study of strange spectral functions from final states with
net strangeness of unity = world’s best measurement of |V,|, ms
Branching Fractions (x10~3) [PDG 2005]
B(t — Kv) 6.86 = 0.23
B(r —» K7°) 4.50 &+ 0.30

B(r— K 'f;_f,f;jl I,L.-_;'T = 0.06
b(r — h "r"ff' 0.38 = 0.22
B(r — 7K%) 89 +04
B(r — w#K%%) 3.7T=E04
ﬁﬁ~—%~ﬁmﬁéuu 0.24 + 0.24
Blr »Knn0Onv) 3 f._! ----- £ 0.4

® Preliminary B(t— — K 7'v,)and B(r— — K 7 7 "v,) reported
with better precision than the world average (TAUOG6, Pisa)
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I T-factory
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Low Energy Ring

Integrated Luminosity [fb™

BABAR Detector - ~  BaBar Recorded Luminosity: 390.85fb E
,-Eflemns 300 _ Off Peak Luminosity: 37436 ... /) HE
High Energy Ring 250: —— Delivered Luminosity Run 4
S o ol FRER s e S ]
PEP-II B-factory: also a 7-factory [ —— Off Peak
2200 I A ]
At T(4S5): /s = 10.58 GeV :

olete” —7777)=0.89 nb 100" kun 2

Experiment | # of r-pairs S o o]
LEP 3107 i 1n o e mALIT '||'|||'|§
CLEO 1 x 107 mo——y
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BABAR 3 x 108 |
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I The BABAR Detector

Reflected Chereakoy
Light

Detector of Intemally

AT = i
13T solenoid Electromagnetic (aloruneter

Excellent K /7 separation

® dEdx

Hir% truncated mean (arbitrary unis)

] i
Track maomentlom {({eWVic)

® Cherenkov angle
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I Recent Results from BABAR

® Runs 1-4 Data (£ ~ 230 fb™ ') .
Most analyses use leptonic tag

®» 7T — 7T_7T_7T+7TOV7-
N——

w
® 7T = winy,
N——
f1(1285)

o 7 — K7 v,
N——
K*—(892)

® Runs 1-5 Data (£ ~ 340 fb™ ')

S 7T — 7T_7T_7T+V7-
s 7T - K naty,
o T -1 K K'u,
N—_——
¢

o T > K K Ktu.
——"
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7T~ > mw v,

® 411K e-tagged events

Background: 10% Eﬁiﬁii_{w—w—mo T BaBag E
(tT7~ events with extra =) . . ', P
BABAR (Preliminary): "
B(r— - n n ntnlu,) = 1500 " E
(4.39 4+ 0.01 +0.21) x 1072 o
PDG (Aleph, CLEO): |
(4.46 + 0.06) x 102 m(4m) (GeV/c?)
® Fit Breit-Wigner convoluted with  ~ . R
Gaussian (resolution: 6.1 MeV) 35 | 57t BiBaR
plus polynomial background Sooooc: :
(~ 6% from 777~ with extra =°) %m_ -
BABAR Preliminary: Booof -
B(tm - 1wy, ) = T . -
(1.97 £ 0.01 £ 0.10) x 102 R
Aleph: (1.91 £ 0.07 £ 0.06) x 10~2 m3m) (Gevic'
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® Fit with Novosibirsk function: o T

(1260 + 56) n candidates 3 - BBk 1
qq Background: (54 + 16) g E
BABAR (Preliminary): N
B(rm —mn n wtnu,) = o N E
(1.84 £ 0.09 £ 0.13) x 104 o T
PDG : (2.3 +£0.5) x 10~* T
® Fit Breit-Wigner convoluted with ., . . e
Gaussian (resolution: 7 MeV) & = BABAR
(951 &+ 78) f1(1285) candidates  § =
BABAR (Preliminary): .
Bt~ =7~ fiv,) = i E—.
(3.83+£0.324+0.20+1.18) x 1074 =

L cl oy T
P15 1.2 1.25 13 1.35 1.4

BABAR: (4.6 £1.2£0.7) x 104 Mass (Gevich)
using f1(1285) — 7~ 7~ w7 decays
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I Resonant Contributions

® Ratio of Branching Fractions (BABAR Preliminary):

+._0

s R (T‘*”‘w*”‘”‘” m ”T) — 0.400 = 0.002 = 0.006

T —n - nwtnOu,

s R (T‘*”‘fﬁ”_”—“"”) — 0.723 & 0.012 + 0.042

TT o T T nu,

® 7 — 7 1 7w nv, decays
N——
’T]/
Suppressed by G-parity (2"¢ Class Current)
Expected at the level of isospin breaking m,, # my
We fit the region around ' (958) and find no signal

BABAR (Preliminary):
B(r— — 7 nv,) <1.2x107° @ 90% C.L.

CLEO: Upper Limit=7.4 x 107> @ 90% C.L. |
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7~ — K7

® 78K e/u-tagged events: 7+~ mostly; ¢g, p* .~ small
® Background sources: K/ mis-ID, 7" reconstruction in-efficiency

ALEPH
(5.2+0.04+0.05)x10° R

CLEO : .
(5.1£0.10:0.07)x10

ALEPH (1991-1995)
(4.44i0.826io.024)x10'3 "B

OPAL (1991-1995
(4.71¢o(.059io.023§x10'3 I BB

BaBar Preliminar
(4.39+0.00310.021)x10°

1 PDG Fit
: Hm (4.5210.027)x10° B

3 BaBar
S, 230.2 b7 (Preliminary)

Number of Events/0.02 GeV

o.i4‘ | ‘04‘6;‘;;‘ }0.8‘ | ‘;w | M:'w:.;b‘:‘11.4:‘:"‘ ‘:1;.6‘ | M“SH‘ P 0.1 0.2 0.3 0.4 0.5 0.6
Mo (GeV) BR (%)
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TT > T W T,

® 1.6M ¢/u-tagged events: 777~ mostly (extra 7°); qg < 0.1%

® Particle-ID component of efficiency migration matrix:
Tt ‘ K nnt ‘ K n KTt ‘ KK KTt

97.7% | 22.8% | 4.8% | 1.0%
EQOOOO_— B B
5 e0000- : wreimnsty | | CLEO Il
£70000, (9.1340.05+0.46)x102~ *
m:gzzz BaBar Preliminary _
5 (9.110.01£0.26)x10

40000:

30000F PDG Fit |

20000} (9.02+0.08)x1 02

10000F

— I I L1 | II
04 06 0.8 1 1.2 14 1.6 1.8

5
M (GeV/c?) BR (%)
] Signal Cross Feed | ER
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7T - K 7w 1,

® 69K e/u-tagged events: non-Cross-Feed background small

® Particle-ID component of efficiency migration matrix:
Tt ‘ K nnt ‘ K n KT ‘ K K K"

1.4% | 747% | 16.3% | 6.5%
S
= 5000 OPAL (1991-1995)
s BABAR | | (3 60:0.082:0.048)10° ¢
& + ALEPH
2 4000} g.14§o.037io. 0295102
& I LE
T, N (C3.46§0.023J_r0.056)><1 03
3000 LE _—
R (3.84+0.14+0.38)x10™
- OPAL (1991-1995) o
2000 (4.15+0.53+0.40)x10°
- BaBar Preliminary
- (2.88+0.02+0.11)x10°
1000~ PDG Fit ——
' (3.3310.35)x10°°
L 005 04 015 02 025 03 03 04 045
[ ]S . ! e
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7T > K n Kt

® 18K e/u-tagged events: non-Cross-Feed background negligible

® Particle-ID component of efficiency migration matrix:
Tt ‘ K nnt ‘ K n KT ‘ K K K"

- | 05% | 601% | 258%
§20003—
2 L5000 BABAR | | ALEPH —e—
S s preliminary | | (1,63+0.21+0.17)x10
5 16001 CLEO ——
S 1400 (1.4520.13+0.28)x10°
@ 3 OPAL (1990-1995) °
1200¢ (0.87+0.56+0.40)x10°°
1000 CLEOIII .
8005 (1.55+0.06+0.09)x10™°
- BaBar Preliminary ®
600 -3
- (1.37320.011:0.040)x10°
400 PDG Fit Y
200F (1.53+0.10)x10™®
: III0|2IIII0|1I5III0|1IIII0|0IE’III-|0III0I|0EI;III0|1III0I15III0|2III

11 1.2 1.3 1.4 15 1.6 1.7 1.8 1.
M (GeV/c?) BR (%)

|:| Signal Cross Feed I Bkg
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® (275 +17) e/u-tagged events: non-Cross-Feed background < 1%

® Particle-ID component of efficiency migration matrix:
Tt ‘ K nnt ‘ K n KT ‘ K K K"
- | - ] 03% | 507%
Ofc; 50:
T 450 BABAR
r 205 preliminary =
2 a5 CLEO Il
Qo -
w30 5
- <3.7x10° @ 90%CL
25:—
20;— BaBar Preliminary
15;_ + —Q—
ob- JFJF (1.59+0.1420.11)x10”
5F- | | | | | | !
1 :AIII'IIIAIIIE_')”‘II él‘lll.l‘:ilt')l -1- '—é—l—1 65| '1 7 1 75' 3 Lgi'ég'i ' 0‘ | ‘0.‘00(‘)5‘ ‘0‘.00‘1‘ ‘0.‘001‘5‘ ‘0‘.00‘2‘ ‘0.‘002‘5‘ ‘0‘.00‘3‘ ‘0.‘003“5‘ |
M (GeV/c?) BR (%)
[ | Signal Cross Feed I Bkg
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I New decay modes via ¢ resonance

~§ 500 N,;_, 120
= BABAR | 2 BABAR
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Signal Cross Feed B Bk

® FIRST MEASUREMENTS of 7~ ¢ and inclusive K~ K~ K+ states:
B(t— — 7 ¢v,) = (3.49 £ 0.55 + 0.32) x 10> (Significance: 5.50)
B(t— — K ¢v,) = (3.48 £0.20 £ 0.26) x 10> (Significance: 10.60)

®» 7 — K ¢v, consistent with saturating 7~ — K~ K~ K*v, channel
® Consistent with Belle: B(7~ — K~ ¢v,) = (4.06 & 0.25 + 0.26) x 10~°
S. Banerjee
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I Conclusions

®» B-Factories are also 7-Factories

® On-going efforts to better understand systematic errors

o 7Y, nreconstruction efficiency
# uncertainty in production cross-section o+ .- _,;+,- ~ 2%

® BABAR dataset expected to be doubled by 2008

® Expect lots of more 7-physics in near future:
# High precision tests of QCD
Measurements of fundamental quantities: Vs, ms, as
Resonance sub-structure of hadronic final states
Search for second class currents
Search for violation of charge-parity symmetry in = decays
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