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Abstract

This document provides a retrospective collection of inputs to the global CKM analysis, and
numerical results obtained with the use of the CKMfitter fit package. Experimental and theoret-
ical information available by fall 2009, are used. These include for the first time constraints on
the CKM angle «. The statistical method employed is the frequentist approach Rfit. Detailed
background information on the methodology and the treatment of experimental and theoretical
uncertainties is provided in:

CP VIOLATION AND THE CKM MATRIX:
ASSESSING THE IMPACT OF THE ASYMMETRIC B FACTORIES

By CKMfitter Group
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Parameter

Value £ Error(s)

Reference

Errors

GS TH
V| (nuclei) 0.97425 + 0.00022 1] * ;
Vi (Ke3) 0.2246 + 0.0012 2] * ;
|Vas| (3.79+0.09 £0.41) x 1073 (3, 4] * *
Vo] (40.59 £ 0.37 £ 0.58) x 10~3 3] * X
lek| (2.229 + 0.010) x 103 5] X ;
Amyg (0.507 £ 0.005) ps~ 3] * _
Amg (17.77 4 0.12) ps~* [6] * -
sin(23)cq 0.671 £+ 0.023 [3] * -
St=, Cct=, c% Inputs to isospin analysis [3] * -
Brr all charges Inputs to isospin analysis [3] * -
S;pTL, C’;;L, 5’227 CSS Inputs to isospin analysis [3] * -
B, 1, all charges Inputs to isospin analysis [3] * -
B — (pm)? — 37 Time-dependent Dalitz analysis [7, 8] * -
B~ — DMKt~ Inputs to GLW analysis 3] * -
B~ — DMKt~ Inputs to ADS analysis [3] * -
B~ — DM K()- GGSZ Dalitz analysis [3] * -
B(B~ - 77 7;) (1.73 £0.35) x 1074 9] * -
Me(me) (1.286 + 0.013 £ 0.040) GeV [12] * *
e (my) (165.02 & 1.16 4 0.11) GeV [10] X *
By 0.721 % 0.005 = 0.040 [16] x *
as(m%) 0.1176 £ 0.0020 [5] - *
Nee Calculated from m.(m.) and ag [17] - *
Mot 0.47 £ 0.04 (18] - *
et 0.5765 £ 0.0065 [17, 18] - *
15 (MS) 0.551 & 0.007 [19] - X
fa. (228 4 3 £ 17) MeV [16] * X
Bs 1.23 £0.03 £0.05 [16] * *
fB./fB, 1.199 £ 0.008 £ 0.023 [16] * *
B./By 1.05 £ 0.02 + 0.05 [16] * *

Table 1: Inputs to the standard CKM fit. If not stated otherwise: for two errors given, the
first is statistical and accountable systematic and the second stands for systematic theoretical
uncertainties. The last two columns indicate Rfit treatment of the input parameters: measure-
ments or parameters that have statistical errors (we include here experimental systematics) are
marked in the “GS” column by an asterisk; measurements or parameters that have systematic
theoretical errors are marked in the “TH” column by an asterisk. Upper part: experimental de-
terminations of the CKM matriz elements. Middle upper part: CP-violation and mizing observ-
ables. Middle lower part: parameters used in SM predictions that are obtained from experiment.

Lower part: parameters of the SM predictions obtained from theory.
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Figure 1: Constraints on the (p,77)plane including results available by 2006 in the global CKM
fit. The experimental inputs correspond to all information, including the first results on CP
violation from the B-factories, with numerical values summarised in Table 1. The red hashed
region of the global combination corresponds to 68%CL.
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