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§/BABAR How to determine |V | 50

T o Vo T /Vq; T _~ Vz
\ \/ud \/us

leptonic decays non-strange hadronic decays: STrange hadronic decays:
-, ', 3n), (3m)a, ete. K-, K-n% K, K'tn), etc.

['(z” — hadrons v_(y)) _p
[ —>evy (7))
We can related the R's to the CKM elements by:

R =

T

+ R Measure the R's

T,ns 7,8

RT s RT . |V,41=0.97418+0.00027 PDGO8
PiCh,. TClUOé, hep-ph0702074, 5RZ’ = 2 > — 2 5 I Vud I :0.97408_"2000026 ;
Ul SRR\ IR Vil IV I 1ronen, et al. PRL 100, 132502 (2008)

OR is a SU(3) symmetry
|2 _ 7.8 breaking correction.

R /|V., P =S8R Ttissmall,<0.1eR, ./ |V,|?
’ ' 2

| us
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§BaBar - Another way to determine |V | (&}

B(r.>Kv) flV,[ El mK /m )
B(t—>xv) [V d| (1—m?/m?)?
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§BBak The easiest way determine |V |5}

Unitarity of CKM matrix: |V 4|%3+|V c|2+|V,|2=1

|V, | is really small so forget about it.
|V, 1=(3.93+0.36)x10-3

|V 4| is measured really well.
V. ,|=0.97408:0.00026

V1= \/1— V[ =0.2262+0.0011
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§/BABAR  Some Experimental Details o

Since the cross section for e'e—Y(4S)—BB is about
the same as e"e—ttt~ a B factory 1s also a t factory.

a8 Geve /3.5 Gever 9 GeVe /3.1 GeVe*
peak luminosity: 1.7-10%%cms™! neak luminosity: 1.2-10%cm s

Both experiments have a very large (~10%) sample of tau events
Detectors are well matched to do tau physics:

k/m particle ID, y/n° reconstruction, charged particle tracking, etc.
Can reduce most non-tau backgrounds to < 1%:

bhabhas, p-pairs, e'e"—qq
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BaBat A Bit of Recent Hist S
¥ IT oT Recent History P
' r ™
174 Strange T Decays:
Mode B(107%)
K- esico2s | BFs dominated
K=" 4.54:0.30
i ie0%| by CLEO & LEP
mlﬂ K n7 0.58+0.24
C K'n#° 3.60=0.40
. suppressed K-wta- 3.30+028
Cabibbo allowed Kn 0.27+0.06
(K3m)~ (estimated) 0.74+0.30
61.8 K, (1270)" - K~w 0.67=0.21
. (K4m)~ (estimated) and K-y 0.40=0.12
Fix m, & extract |V |
Sum 29.69+0.86
K,; Decays [1] Davier, Hocker, Zhang(RMP 78, 1043, 2006)
(0.2255+0.0019) #
Ky Decays [2] - Simultaneous fit to extract
(0.2226 ) V,, - m, One-Sigma Contours
Hyperon Decays [2] ACO
(0.2260+0.0050) T 1
t Decays (pred.t—> Kv)[2] . o . ot | ﬁ"::””” g 7
(0.2225+0.0034) Wy,
Average [2] || 02 [ vy
(0.2240+0.0011)
Unitari 2.20 Yuozr
nitarity [2]
(0.2275+0.0012) o}
lll'llsllI Illl.1|9l5I I Il:lll'I I I01110I5I I[I).lzlll III.'II.2.11I5I II:II.IZLJI 0.225 0.23 ,-‘-‘j..
[1] Matteo Palutan, Kaon'07 IVl 05 e
T Matthias Jamin Moiond EW'07 Maltmm.lWolfe(Taul()G)hep-pWOGlllSO 1
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§/BABAR

Recent Tau Results
relevant to this talk

mode BaBar Belle

TV ICHEPQOS (s. Banerjee)

1T—>Kv ICHEPQOS8 (s. Banerjee)

Ky ICHEPOS (s. Banerjee) | PL B654; 65, 2007
T —>Kn'v PRD 76:051104, 2007

T DT TV

PRL 100 011801 , 2008

T oKty

PRL 100 011801 , 2008

ICHEPO8 (K. Inami)

T oK n Kty

PRL 100 011801 , 2008

ICHEPO8 (K. Inami)

T —>K K K*v

PRL 100 011801 , 2008

ICHPO8 (K. Inami)
T —K-¢v, PL B643 (2006) 5

T—>K/K* v

arXiv:0708.0733
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§{BABAR 1—>K%rv L0
Preliminary BaBar result presented at ICHEP 08 arxiv:0808.1121v2

== TTT T T T [T T T T[T T T[T T T T[T T T T 77T
Reconstruct K° s "B | Bagar [
using K,»m+m mode o wplg| ety |
S g e
. . . = + Cther
Tag-side  Signal side PR cecep — N
v v £
| - | Sl ¢ . 2
- R I’—“'_'______*T[ (Bachelor pion) i
|T.=|g‘I-1.'rp_Tfnnj| e or |l | - '--\\_————.... - "
Yy | R (Pions from K_°)

T

1I] 10 15 20 25 an 35
Flight length significance L_/o,,

tag side requires e or y

TOTGI effiCienCY - 1.10/0 Di*{':l}' Channel ir‘[[,»"'r'] f—T\[[]

T~ —n Kgmv, | 24.24 ] 10.53

r— — K-Korv, | 057 | 17.54

T~ — ,T‘f?"f{}ff{.- 41.16 | 10.38

. . r— — 71 K"KZ2v, | 0.18 | 20.83

Backgrounds are primarily — L Kk-R%. | 264 | 1046
due to other tau decays: r— %, | 075 | 039
- T~ — 2t Ty, 23.65 | 0.89

~20% background r— 2 mtaly, | 341 | 1.35

r— — K" Kt7a v | 061 | 2.78

r— — K7 n v | 078 | 10.26
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g’BA BAR

1—>KOv

Data sample contains ~350x10¢ tau-pairs

Structure the data but not the
MC in the Kt mass spectrum

Events (log scale)

BF(t— K% v)=(0.840+0.004+0.023)%
Consistent with recent Belle result:

BF (=—KOomrv)=(0.808+0.004+0.026)%
(PL B654; 65, 2007)

New World Average:
BF(=—KOmv)=(0.835:0.022)% (5=1.4)

CKM08 9/9/2008
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§/BABAR > K-1t0v P

High statistics ~
BF measurement
Again structure it

>3x10* signal events
ematics

T mass spec’rru

=
T

BaBar

T

-t
[ =]
T

CLEO'94 -
(5.141,040.7)<10"

ALEPH'99 .
(4.44:0.2610.24)<10

-
=
1)
T
*a

OPAL'04 s
(4.74:0.50+0.23)<10

PDG'0E Average
(4.54:0.30)=10

BaBar
{4.16:0.03:0.1 E}Hﬂ'ﬁ

=
=
B
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g/ |

sy

il

Number of Events/0.02 GeV/c®
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$/BABAR

BaBar: PRL 100 0118G
Belle: presented at

4,

)

Exclusive measurment for —x t'n* directly identifying
the pions and excluding K, only

CLEO'D3

(9.13+0.05:0.46)x10™ .

PDG'06 Global,Fit
(9.02+0.08)x10 =

BaBar &
(8.83+0.01:0.13)x10 3

ALEPH'98 3
(2.14:0.37:0.29)10

CLEO'99 3
(3.4610.23:0.56)<10

CLEO'03
(3.8410.14:0.38)x10" . el

OPAL'04 .
(4.1510.53:0.40)x10
PDG'06 Global Fit

+
(3.33+0.35)x10”
BaBar a i
(2.73£0.0240.09)<10
Belle (3.25+0.02:79)x107 -

ALEPH'98

(163:021:0.17)10° T~ K- K*v
CLEO'99

(1.45+0.13+0.28)x10°" —
OPAL'00 o

(0.87:0.56:0.40)x10 .

CLEO'03 :
(1.55+0.06+0.09)x10" )
PDG'06 Global Fit

XE

(1.53:0.10)x10°

BaBar 3 &
(1.3461+0,010:0.036)x10

Belle (1.53+0.01+0.06)x10" .
-I1I.EIIII-I‘IIIII-IJI,EIIlll.llllllﬂ.lﬁllll'lllllli.ﬁIIII

BR (x107)

Belle
(2.60i0.23i0,10)><|10'5 ——
1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1

- -K-K+
1.9x10" @ 90%CL

o
CLEO'03 /
3.7x10° @ 90%CL

BaBar &
(1.58£0.13+0.12)x10 '

1 I 1 1 1
[] 0.5 1 1.5 2 25 3 35
BR (x107)

t




&BaBar |\ | from t branching fractions

mode Bwazoo7 (%)
1T-Kv 0.691+0.023 (measured)
0.715:0.003 (K,2)

1K v 0.426+0.016
1K'V 0.831:+0.028 (S=1.3) —» 0.835+0.022 ) y
Ky 0.058:0.024 | "= :

= “ RV, | —OR
1 >Krnlv 0.360+0.040 T,ns ud T
1Kty 0.280+0.016 (S5=1.9)
Ky 0.0160:0.002
e : dR = 0.240+0.032
1—>(K3n)v 0.074+0.030 estimated T

Gamiz, et al. PoS KAON 008/arXiv:0709.0282
1K, (1270)v—>K-ov | 0.067+0.021

1—>(K'%m)v 0.011:0.007 estimated

KNy 0.12+0.004 (5=2)

—>Kgv 0.00370+0.00025

TOTAL 2.830:0.074 —» 2.834:0.074

2.854+0.071(K ;)—» 2.858:0.071

|V,.|=0.2154+0.0031 4
[V,.120.2163+0.0031 using Ky, - thén unitertty coeuietion

|V,|=0.2262+0.0011 using unitarity

CKMO8 9/9/2008 Richard Kass 12



gBasar |V | from t spectral functions

& branching fractions
K. Maltman et al., arXiv:0807.3195 + S. Banerjee ICHEPOS8

|2: R, (s,)
R, (s))/ |V, |2 _5RgPE(SO)

| us

. . . . I " non-spectral wts
Use various weight factors including P

non-spectral weights based on

ALEPH data + updated t BFs. ol
o e
K. . .--.:__E.}ﬁ'ca'ys|*r:!mc-3f“.-’f ) —— nzosloL -|_| nl,:, :!h |‘
(0.2244:-0.0019) 2.2 2. ;I.Hw."_. I

Hyperon Decays ——
(0.2260-+0.0050)

UPDATED : Decays {wm. pred. —— Kv) ——
(0.2145+0.0033+0.0010)
UPDATED : Decays [wm. pred. —— Kv) ——
(0.2154+-0.0032-0.0015)
UPDATED : Decays {wzg. pred. —— Kv) ——
(0.2156+0.0028+0.0022)

(R ]
UPDATED : Decays [w; , pred. t— Kv) . &

(0.2144=0.0030=0.0017)

NEW B(K rv) (w! ", pred. = Kv) g
(0.2146+0.0030,,. )

ol |V |~30 lower than
ofs " afs 0z oa 022 = unitarity calculation.
CKM08 9/9/2008 3 Richard Kass
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gBaBar |V | from o v &1 oKV [E;

B(t">Kwv) [V, A=mg/m)’
Bt >z v) [V, [P A-m?/m*)

New BaBar results from ICHEPOS

measure B(t——mv), B(t—KVv), Bt —pvv) relative to B(t——e vv)

BaBar Preliminary BaBar Preliminary
= Diata » Data = Diata r Data
— T —=a W ¥ o — T, — T TV, R
ClEa - e T -
Bl othier T -n;th-;l T -t_“":"': Ve -1: — HH" vy Koy,
- ather t athar T
non-t 1on-F Mo-T Mori-T

Ewertsl. 1GeV)
~5R583
e B By |
—, :
-\.ﬂ
']
B I
Eventsi0.1Ge'y Ewvents .1 Ge'§
KN
(=] =]
[y [=] [=]
=523 35 s =2
indmbinkir F
== = o
Eerib=iil 1G] Ewani=iil 1 Gev)
nDom &
[ = e |
(= = =]
=M=
=
Evweritsiil. 1 GeV)

Ewertsil. 1GeV)

1 =
Fom ™ [GaV)

Bt >z v.)/B(tT —>ev,y,)=(59.45+0.14+0.61)x10~* | PDEO6: (60.76x0.61)x102

B(tT—>KVv,)/B(rT—>e v,y )=(3.882+0.032+0.056)x10° PDGO6: (3.84+0.13)x102

CKM08 9/9/2008 Richard Kass 14



$/BAB o
e ‘Vus| from tomv & oK v L

Bt > Kv) _ [filVil (=mc/my
Bt —>zv) [fiWV,[ A=m /my
Assume universality of couplings

EW corrections cancel

Take f/f,from Lattice QCD
f/f.=1.189+0.007, E. Follana, et al. PRL 100, 062002 (2008)

|V, 4| known
V.| = 0.97408:0.00026,

Use BaBar preliminary measurement of B(t—>Kv)/B(t—>mv)
B(=—>K-v)/B(1—Tv)=0.06531:0.00056+0.00093

V,.|=0.2255+0.0023

Agrees with unitarity calculation
|V,1=0.2262+0.0011

CKMO8 9/9/2008 Richard Kass
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Summary

|Vl using R, is lower than other measurement (~30)
Theory/calculation issues?

Experiments still need to measure missing modes
Are correlations properly taken into account when averaging results?

New physics?

|Vl using B(t——K-v)/B(t——>mV) agrees with unitarity
BUT both B(t——K-v) & B(z——>mv) are slightly lower than
expected from universality:

T —>UVV: gu/ge=1.003610.0020 BaBar ICHEPOS
T—>K-v: g,/9,=0.9859+0.0057
T>nv: g,/9.=0.9636+0.0087

New physics?

More results expected from the B factories soon!
spectral functions from BaBar/Belle
expect measurements to be limited by systematics..

CKMO8 9/9/2008 Richard Kass 16






