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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 at the time of ICHEP 2004, are used. These include for the first time
constraints on the CKM angle α. 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:
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e-mail: Sebastien.Descotes-Genon@th.u-psud.fr

hLaboratoire de Physique Nucléaire et de Hautes Energies,
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Errors
Parameter Value ± Error(s) Reference

GS TH

|Vud| 0.9738 ± 0.0004 [1] ⋆ -
|Vus| 0.2228 ± 0.0039 ± 0.0018 [2] ⋆ -
|Vub| (3.90 ± 0.08 ± 0.68) × 10−3 [3, 4] ⋆ ⋆
|Vcb| (41.6 ± 0.58 ± 0.80) × 10−3 [3, 4] ⋆ ⋆

|εK | (2.282 ± 0.017) × 10−3 [2] ⋆ -
∆md (0.502 ± 0.006) ps−1 [3] ⋆ -
∆ms > 14.5 ps−1 [3] ⋆ -

sin(2β)[cc̄] 0.726 ± 0.037 [3] ⋆ -
S+−

ρρ,L, C+−

ρρ,L Inputs to isospin analysis [4] ⋆ -

mc(mc) (1.2 ± 0.0 ± 0.2)GeV [2] ⋆ ⋆
mt(mt) (167.0 ± 0.0 ± 5.2)GeV [2] ⋆ ⋆

BK 0.86 ± 0.06 ± 0.14 [5] x x
αS(m2

Z) 0.1172 ± 0.0020 [2] - ⋆
ηcc Calculated from mc(mc) and αS [6] - ⋆
ηct 0.47 ± 0.04 [7] - ⋆
ηtt 0.5765 ± 0.0065 [6, 7] - ⋆
ηB(MS) 0.55 ± 0.01 [8] - ⋆
fBs

(217 ± 12 ± 11)MeV [9] x x
Bs 1.37 ± 0.14 [9] x x
fBs

/fBd
1.21 ± 0.05 ± 0.01 [9] x x

Bs/Bd 1.00 ± 0.02 [9] x x

Table 1: Prospective inputs to the standard CKM fit. Central values of observables are mean-
ingless; they have been adjusted to be in perfect agreement with the global 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: measurements or parameters that have statistical errors (we include here
experimental systematics) are marked in the “GS” column by an asterisk; measurements or pa-
rameters that have systematic theoretical errors are marked in the “TH” column by an asterisk.
Upper part: experimental determinations of the CKM matrix elements. Middle upper part: CP -
violation and mixing observables. 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 (ρ,η)plane including results available by 2004 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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