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Updated results and CkmFitter Code:
http://www.slac.stanford.edu/~laplace/ckmfitter .html




STATISTICS In_Rfit

* Definition of the fit problem: ?2(Vmod) = -2 IN L (Ymod)
L(ymod) - Lexp(Xexp - Xtheo(ymod)) * Ltheo(yQCD)

* “Educated guesswork” (quenched approx., SU(3)-break., ...)
Critical piece of information from mind of physicists

Theoretical uncertainty IN Ltheo(Yaco)=0
not described by a PDF within allowed range ->
but considered as an

No contribution to ?Zymod
« Allowed range »



PROBING THE STANDARD MODEL

| nterpretation of ?2 by building a test statistics

1. Deter mine ?Zmin;ymod ==2 Vmod,opt={ ?, A, ?27%2?m:, Bk,...
Y

2. Calculate Xexp.opt = Xtheo(Ymodopt) @nd generate
Xexp Measurements according to Lexp

3. Determine for each set Xexp the minimum ?2-->F(?2)

?

CL(SM)?  2F(??)d??




METROLOGY
Ymod ={a; P}={?272% 7, A, my, Bk, ..}

Set Confidence Levelsin the a space,
Irrespective of the 7 values.

M aximize agreement between data and theory:
CL(a) =MAX>{CL(a,?)} (Upper bound of CL)

??Z(a) = ?zmin;’? (a) - ?Zmin;ymod

CL(a) = Probz ??2(a), Ndof )




INPUT S

V| 0.97394 ? 0.00089 neutron ? nuclear ? - decay
V. 0.2200 ? 0.0025 K? 2?27
V| 0.224 ?0.014 dimuon production : ?N (DI S)
V| 0.969 ?0.058 W ? X_X (OPAL)
@ |V, (349?0.24?055)710° Incl.(LEP) ? Excl.(CLEO)
@ |v,] (404 ?13 209)70° Excl./Incl. ? Moment Analysis(CLEO)
% (2.271?0.017)210°® (PDG 2000)
@ >m, (0.48970.008)ps* (BABAR, Belle, CDF, LEP, SLD, 2001)
@ ”m_,  AmplitudeSpectrum (CDF, LEP, SLD, 2001)
@ sn2? 0.793?0.102 (WA, Summer 2001, not rescaled)
m,(MS) (166 ? 5) GeV (CDF/DO, PDG 2000)
fg, /By (0.23020.02820.028) GeV ( Lattice2000)
? 1.16? 0.03? 0.05 ( Lattice2000)
B, 0.8720.06? 0.13 (L attice 2000)
? e 1.38 ?0.53 (Herrlich & Nierste)

? other parameters with less relevant errors



GLOBAL FIT: RESULTS

Global fitincluding sin2?? 2?2?23 (??4)




GLOBAL FIT: RESULTS

Global fit including sin2? Global fit including sin2?

?ms:. modified amplitude method ?ms: likelihood ratio
Used in thisanalysis. Not used in thisanalysis; proper
trandlation in CL should be proven
by arealistic M C simulation.
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Confidence Level

Confidence Level

One-dimensional Constraints

[ Rfit without sin2f3  ---- without sin2f3, g, ~  wewees incl. sin2f3, €,
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| Treatments
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Results (5% CL)

? 0.22217? 0.0041 ?m_(ps™) 14.67? 32.0
A 0.763? 0.905 fg, /By (MeV) 1927 284
? 0.0720.37 B, 0.5271.68
> 0.267 0.49 m, (GeV) 957 405
J(107%) 22237 BRK,? ?%7 017 167244
sn2? 2090?7051 BRK’?? 22707 48794
sin2? 0.5970.88 BR/MB’? 272, 0?7 5672238

? 37°280° BR/B?? 7%, A077 22794



Charmless Twobody B-decays

BBNS.: QCD FACTORISATION APPROACH

M. Beneke, G. Buchalla, M. Neubert and C.T. Sachrajda, M
"QCD Factorization in B ->?K, ??7Decays and Endpoint Singularities?
Annihilation ?

Extraction of Wolfenstein Parameters', hep-ph/0104110
\_//

| Y.-Y.Keum, H-n. Li and A.l. Sanda,
Sudak()v '7 “Penguin enhancement and B ->?K decays
in perturbative QCD", hep-ph/0004173

M. Ciuchini, E. Franco, G. Martindlli,

M. Pierini and L. Silvestrini,

“Charming Penguins strike back",
hep-ph/0104126

Evading the CKM Hierarchy, hep-ph/0108121

BBNSimplemented Consider
In CKMfitter these fits as:

R&D

S. J. Brodsky and S. Gardner,




INPUT VALUES: BBNSFIT

CP?averaged BR (107) Direct CP? Asymmetry (A.p)
B2 2727  4.4470% (?%(2 ?2)?0.41)
B°? K™ 17.3777% (?%(222)?0.46) -0.049?0.066 (?%(? ?2)?0.35)
B”? K™° 121372 (?°(??2)?158) -0.094?70.118 (?°(? ?2)?1.03)
B’ ? K%7 1741752 (?°(??2)?0.46) -0.049?20.135 (?°(? ?2)?1.85)
B°? K%° 10.7372% (?°(? ?2)?1.65)
B’? ?27?2° 5807 (?°%(??2)?0.46)

CLEO: Phys.Rev.Lett.85(2000) 515 Phys.Rev.L ett.85(2000) 525

Belle: hep - ex/0104030 hep - ex/0106095

BABAR: hep-ex/0105061 hep - ex/0105061& 0107074
B? f)? ?

Additiond input: |V Acp ? BRB? T)?BRB? )

"BR(B? f)?BR(B? f)



Fit to BR and ACP within BBNS
compared to standard CKM fit
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Fleischer-M annel +Neubert-Rosner +BBNS

, ?2(B°)BR(K™")
7 ?(B°) BR(? °K?)
NR ? additional theoretical input :

?n 0
- BR(K??°)

FM : ?1.06?0.18 (R?1 ? R?sin??)

7?70
2071?2014 2?2 2 7,,?R, %an? i \/ZBR(' 7 )

" BR(? ’K?) “f, | BR(?°K?)
3.FA(BBNYS) : strong phases small ? R, (SU(3),BBNS) 10.223 ? 0.034)
‘BI‘? fi‘xec‘l af pr‘esént‘
° values, 100 fb~-1for ||| >’
08 : each experiment, | os
BABAR and Belle

PO s it |

... 5 ll
= ; 0.5 = 0 ' . ---------------------------------------------------------------------- HH o5
; E |
Constraint from R, T — .': Constraint from R, )

and FM bound on R | 04 l' and FM bound on R
¥

(outlook for 2002)
0.3 0.3
0.2 0.2
-1 _
0.1 18 0.1
@ | i H er |
L L L 0
1 0 1 2

=l
ol



B->?+?-. time-dependent
asymmetry within BBNS

2lm?,,
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BABAR: S?? =0.03 +/- 0.56
+BBN uoted theoretical error <<
Present experimental error)
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SUMMARY

@ - CKM fit: consistent picture
- 9in2? iscompetitive with the other (theoretically limited)

O -

V ub

Vb

measurements, Consistency. BABAR <->Belle ?

. - LEP experiments: all inclusive resultsin agreement
- Lepton-Endpoint measurement using b->s ?7{CLEOQO)

. - |Veb|(excl.) from Belle agrees with LEP results
- Moment analysis (CLEO) --> substantial improvement

- See also the new results from the B-factories at this conference
- ?ms: Sengitivity limit further improved

© - BR(B->??/K ?)/Acr(B->K ?2 best BBNSfits around 2=90 deg.
- Implementation of other approaches
- Further theoretical discussion needed
- More statisticsto come -> Calculationsto betested in detail



‘Vcb‘ @

|V4 |:  inclusive ; "t |V eo| exclusive: 1
LEP: (40.7?0572.0)710° = “! LEP, CLEO, Belle *
CLEO:(41?22?2)710° . ]
|V, |: moment analysis(CLEO) sl ]
(40.421.0?0.9(7,?, : exp) 2 | ]
20.8(?,, 1M 2))210° | |

F., 5-(0)?0.913?0.042

(BABAR Physics Book)

\/v F., .-(0)?0.89?0.08

|karos Bigi and Nikolai Uraltsev, (I.1.Bigt, hep 2 ph/9907270)

A Vademecum on Quark-Hadron
Duality, hep-ph/0106346




ALEPH "~
(3 + 1 preD)

DELPHI
(4 + 1 prel)

OPAL
5)
SLD "~
(5 prel)

BABAR~
(2 prel)

average of above
after adjustments

ARGUS+CLEO
(x4 measurements)

world average

. working group average
without adjustments
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0.446+0.0200.018 ps*
0.504+0.019:+0.012 ps™
0.444+0.028+0.028 ps™*
0.479+0.0180.015 ps*
0.507+0.023+0.019 ps™
0.495+0.026:0.025 ps™*
0.503:0.009+0.011 ps™

0.463+0.008::0.016 ps™

0.489+0.009 ps™

0.489+0.032 ps™

0.489+0.008 ps™

WeuseL atticeResultsfor fg /By .

Recent resultsfrom Sum Rules:

A.A.Peninand M. Steinhauser
Heavy - Light Meson Decay Constant
from QCD Sum Rulesin Three-Loop
Approximation, hep - ph/0108110

S.Narison,
c,b quark massesand fD(S) ,fB(S) decay

constantsfrom pseudoscalar sum
rulesinfull QCDtoorder alpha s*2,
hep - ph/0108242
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