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T-SPECTRAL D ENSITY

I — ;- had
Hadronic Width: R, = (T__— vrhadrons
F(’T — V€™ I_/E)

Spectral Moments: RE = [ dz(1 — z)kzl 4= - — 4
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R.H RH
. o« 0 . 5RH __  T.nom—strange  ~ T.strange
Flavor-SU(3) breaking sensitive to m :|oR; = - P
tel s

} [Possible to simultaneously extract ms, | Vi I]

V. - m_One-Sigma Contours
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Non-spectral weight joint fit contours T | s

Maltman, Wolfe (Tau06) v .l

hep-ph /0611180
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Vus| WITH FIXED Mg

ROO
S 00 T,mon—strange
‘VUS‘ — \/RT,strange / |Vud|2 5R7_ th

QCD Sum rules, Lattice:
M (;] G EV) — 0446 MeV Jamin, Oller, Pich

(PRD74, 074009, 2006)

Smallest uncertainity ~ §R%, = 0.1544 (37) 4+ 9.3 (3.4) m?

on (0,0) moment + 0.0034 (28) = 0.240 (32)

Jamin, Tau06 (hep-ph/0612154)

5R7‘,theory << RT
= modest A(0R; theory) = 13% gives small error on |V ]

Vya| = 0.97377 £ 0.00027
(PDG "06)
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RstraNnGe, RNON-STRANGE

Direct measurement averaged Qthgllgﬁ gggg)g
with B, from B, & 7;: ) — .
Bemt = (17.818 £ 0.032)% Strange 7 decays:
Bha g = 1 — Be o BM Mode B(10—)
: ' 6.81+0.23
urni
=1—-1.9725755, K-n° 4.54+0.30
20, 8.78+0.38
= (64.853 £ 0.063)% K ,
K 7n'#" 0.58+0.24
R, = (3.640 £ 0.010) Ko n® 3.60+0.40
K-mtm 3.30+0.28
Ky 0.27+0.06
RT,non—strange — RT o RT,stra,nge (K3m)~ (estimated) 0.74+0.30
K, (1270) = K w 0.67+0.21
(K4m)~ (estimated) and K~ 0-40+0.12
Sum 29.69 + 0.86
\_ _/
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RstraNnGe, RNON-STRANGE

Direct measurement averaged D(g\f;;gm;lgg gé‘gg)g
with B, from B, & 7;: ) — .
Byt = (17.818 4 0.032)% Strange 7 decays:
Bhad — 1 — Be L BM Mode B(10~)
- K- 6.81+0.23
=1—-1.97257B" K10 4.54+0.30
= (64.853 + 0.063)% R _ A
K w'm 0.58+0.24
R, = (3.64() T 0.010) Ko7’ 3-60+0.40
K-mm 3.30+0.28
K7 0.27+0.06
RT,non—stfra,nge — RT _ RT,stra,nge (K3m)~ (estimated) 0.74+0.30
o 7~ — K 7' from BaBar 2312;&2—?56—? £ and K- Eﬁ;igi
T eslimated) an e
Updates; o7 — Kgﬂ_u from Belle K
_ > 4 Sum 29.69+0.86
e 7- — K 7m"m v from BaBar |: )
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B-FACTORY DETECTORS

Both operating at Y(4S)

Belle: 8 GeV e /3.5 GeV e’
BaBar: 9 GeV e /3.1 GeV e*

Very similar detectors; main
difference is in PID:

BaBar: Ring-imaging Cherenkov
Belle: Threshold Cherenkov and TOF
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T-FACTORY STRENGTHS

» B-Factories are also 7-factories Excellent K /7 separation

/5 = 10.58 GV (T(45)): ® dEdx
g(e+e_ — BE) =1.1 nb
O’(€+€_ o ’7‘+’T—) =0.9nb

2007: L£L(BaBar) ~ 400 fb~1

L(Belle) ~ 700 fb~ !

Goal by end of 2008: I
L(BaBar+Belle) ~ 2 ab™1 ® Cherenkov angle

Experiment | # of 7-pairs 84 . BaBar

LEP 3 % 10° T ————

CLEO 1 % :_07 N ST -
BaBar, Belle 2 x 10?

Results reported here results typically ves Lo

use a fraction of the collected luminosity 1 2 3 4
Momentum (GeV/c)

dE/dx vs momentum
LB | S e S S B N T T

T

-

=]
k
|

[
=]

80% truncated mean (arbitrary units)
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T-PAIR € VENTS

® Well separated in space | @ unique signature:
' Leptonic + Hadronic decayj
ete™ = ot {p."'L-I,F,—}.'_{3"|_:|t'f_-11g.5"u,-}

® Divide event into 2 hemispheres
In CM frame _L to thrust axis

1> most analyses use leptonic tags

S. Banerjee
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7 — K 7% (£ =230.2 fb~ !, Tau06)

78K e/u-tagged events: 77— mostly; ¢g, "~ small BABAR
Efficiency: 2.3%, Purity: 51.9%

Backgrounds come from K /7 mis-ID & additional 7°(s) in event

e o 0o @

Dominant systematics come from = reconstruction in-efficiency

-

o
£
|

CLEO'94 :
RaBar (5.1+1.0:0.7)x10

r:"'I_“LL'_"‘ M, 230.2 fb™' (Prelimirary) ALEPH’99
T (4.44+0.26+0.24)x10°

OPAL’04
(4.710.59+0.23)x10°

PDG'06 Average
(4.54+0.30)x10

BaBar Preliminary
(4.39+0.0310.21)x10°

10%-

i

Number of Events,/0.02 GeV

+

105

——

==

BF (x10°%)
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®» 1.6M e/p-tagged events

® 69K ¢/pu-tagged events

‘ﬂ" l.';--' =
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°

18K ¢/pu-tagged events
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MC: | | Signal
S. Bane;:j‘ee:
& gt -
h Columbya * Lanada

KK KT
(275 £17) e/pu-tagged events

e
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Cross Feed - Bkg
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7= — h™h~h™v (£ = 344.0 fb~1, Tau06

ALEPH’98
CLEO’03 R (2.14+0.37+0.29)16% ©
CLEO’99
2
CLEO'03 , BABAR
PDG’ 06 Global Fit . (3.84+0.14+0.38)<10 T
OPAL’04
2
(9.02£0.08)10 (4.15£0.53+0.40)x10°® ¢
PDG'06 Average .
BaBar Preliminary L (3.310.5):1 [}'E'
BaBar Preliminar',r
. 2
{Ig.;l -I&[}I.[}I-I-'—I-DI.EIE}I}:-IIU-I I L 1 L L L L 1 I L (Ellﬂlﬂltp.p&nl.-l -II}JCE--I In-I3 I 1 L L r." I 1 1 1 1
T.5 a8 a.5 O a.5 (1] 1 2 3 4
BF (<102 BF (=10%
| K nm KT | K- K KT
ALEPH' 98 ,
(1.63+0.21+0.17 1072 N 4 ALEPH'98
CLEO'99 , a4 <1.9x10* @ 90%CL
(1.45+0.13+0.28)=10
OPAL’00 ,
(0.87+0.56+0.40)<10°  © CLEO’'03
CLEO'03 <3.7x10° @ 90°%CL
(1.55+0.06+0.09)x10° B §
Enfﬁflj?[ﬁﬁﬁr € - BaBar Preliminary
.54+0.

BaBar Preliminary . - (1.59+0.14+0.11)x10°
I{.I-I.I3?$-|_Tnl.nl1l-ﬁlul.uldlnl}:rl-lq-IIIIIII | I | IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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NEW MODESVIACb (TAU06)

T so0f T 1200
- - ’—,.._— - |
= - K™m BABAR | 2 T lf T KT l BABAR
1 igb preliminary w 100 L preliminary
% 400 = i
|5 ; 2 (;b ! Vv
Ll B L B u
300 - w2 k| BABAR
60 , 3
i - sind ;
200 - b
- a0 -
i ]
100 ool
~1 14 1.2 1.3 1.4 15 0.05 1705 1.1 115 1.2 125 13 135

M., (GeV/c?) « (GeV/c?)

MC: | Signal Cross Feed - Bkg

® FIRST MEASUREMENTS of #—¢ and inclusive K~ K~ K ™ states:
B(r~™ — n~¢v,) = (3.49 £ 0.55 + 0.32) x 10> (Significance: 5.5¢)

B(r~™ — K~ ¢vr) = (348 £0.20 +0.26) x 107" (Significance: 10.60) g

_ . . . . _ o <o
7~ — K~ ¢v, consistent with saturating 7~ — K~ K~ K v, channel BELLE

9
® Consistent with Belle: B(7— — K~ ¢v,) = (4.06 £+ 0.25 + 0.26) x 107°

PLB643,
5, 2006
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7~ — Kln v (L =351 fb~!, Tau06)

Evidence of (Km)s-wave contribution B
Fit of EXP Kot~ spectrum Fit with K*(892) only
: - ' PDGO04 average
i Signal Bell
107 L] KK o e
5 E ﬁs;‘;‘ﬂ f OPAL-00 4
S " i
% 1oF 2 107 ALEPH-99 (K,T) 1
5 | u
3 2 ALEPH-98 .
10- CLEO-%
105_ i ° :
06 08 1 12 14 16 06 03 035 04 045 05
M,y (Ksm), GeV/c® Br(Knv), %

K*(892) + K(800) + K*(1410)

B(r — Kgmr,) =
(0.391 + 0.0044tat £ 0.0144y5¢) %
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FROM T-DECAYS

Mode B(107%) B(107%)

K- 6.8140.23
K 1544030  Average with 439£0.21 = 4.442(.1) BABARﬁ
K .18 4039 Average with 2(3.91% 0.146) = 818 +(2)
K7 0.58 +0.24
K 3,60 + 0,40 ?
K-t 3302029 Average with 288011 = 2940 1)  BaBar
K 0.27 4 0.06

(K3m)~ (estimated) 0.74£0.30

K, (1270) — K-w 0.6740.21

(K47)~ (estimated) and K*~n  0.40 4 0.12

Sum

29.69£(.89 Updated Estimate: 28.63 +(.72) (Preliminary)

Rstrange = (0.1607 -

-0.0041), Rpon—strange = (3.4793 & 0.0108)

= (|Vus| = (0.2165 % 0.0031) ] (Br. Fr. error dominates)

AB _ 072~ 95% — 1% = A(|Vys]) = 0.0016 = 0.7%

B 28.63

15 Hadronic T decays & |Vusl



B(t— — K v) FROM K2 DECAYS

Mode B(107?) B(1079)

K~ 6.81£0.23 Replace with 7.15+0.03 [B(K™ — 1 v,), 7k, 7+, =
K 1542030 Average with 4392021 = 444201)  pa BAR?
K 8784039 Average with 2(3.91 £0.146) = 8.13 +(.2)
K7 0.58 +0.24
K 3,60 + 0.40 ?
K-rtn 3.30£0.29) Average with 288011 = 294£(01)  BaBar
K 0.27 4 006

(K3m)~ (estimated) 0.74£0.30

K, (1270) — Ko 0.67+0.21

(K4m)~ (estimated) and K*™n 0.40 £ 0.12

Sum 29.69-+(.80) Updated Estimate: 28.97 +(.63) (Preliminary)

Rstrange = (0.1626 = 0.0038), Rnon—strange = (3.4774 & 0.0107)
= UVU’S| = (0.2178 + 0.0029)J (Br. Fr. error dominates)

AB — 068 ~ 9.3% — 1% = A(|Vis|) = 0.0016 = 0.7%
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Nusl MEASUREMENTS

Other
measurements
L from Jamin’s
Unitarit
(0.2275!0_001 2) o talk at Moriond
T decays e EW 2007

(0.2165+0.0031)

T decays (pred. 1—KVv) °

(0,2178+40:0029), | o w,

0.19 0.195 0.2 0.205 0.21 0.215 0.22 0.225 0.23
AT
us

%gpivetrgirtig ﬁﬁ:ﬂ 17 HCICII"On'i.C T deCClys & |VUS|
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SUMMANRY

Preliminary results from BaBar:

e B(t7 — K rv) = (4.39

T =7 )= (9.

(
O B(T_ — K_7T+7T_V) — (2.88 + (.02 4
e B(t— - K K'n v)=(13.73 £0.11
(
(
(

o B(tT — m ¢v) = (3.49 + 0.55 -

+ 0.03 0.21) x 1073

11 +0.01 +0.26) x 10~°

T~ > K KtK v)=(1.59+0.14

o B(7T — K ¢v) = (3.48 -

-0.11) x 1073

- 0.40) x 1074

4+ 0.11) x 107°

-0.32) x 107°
-0.20 4+ 0.26) x 107°

Preliminary results from Belle:

e B(t7 — Kin v)=(3.91

o B(7T — K ¢v) = (4.06 -

4 0.04 4 0.14) x 1077
- 0.25 + 0.26) x 107°

First measurement using data from B-Factories:
o |[Vu.s| = 0.2165 + 0.0030 (from measured 7-decays only)
o |Vus| =0.2178 £ 0.0028 (with predicted B(7~ — K v))

S. Banerjee

University (ﬁ:;;
& of Victoria |
Sritish Columbia - Lanaca

18

Hadronic Tt decays & |Vusl



