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Abstract

This document provides the collection of inputs to the model-independent analysis of new physics in
AF = 2 transitions at diferent past, present and future stages, and numerical results obtained with
the use of the fit package CKMfitter. 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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2003 2013 Stage 1 Stage 11
Vad] 0.9738 & 0.0004 0.97425 £ 0 £ 0.00022 id id
[Vus| (Ke3) 0.2228 & 0.0039 # 0.0018  0.2258 #+ 0.0008 £ 0.0012  0.22494 + 0.0006 id
lex| (2.282 4£0.017) x 1073 (2.228 £0.011) x 1073 id id
Amyg [ps™!] 0.502 + 0.006 0.507 4 0.004 id id
Amg [ps™] > 14.5 [95% CL] 17.768 £ 0.024 id id
[Vep| x 103 (b — ctir) 41.6 £0.58 £ 0.8 41.15 4 0.33 4 0.59 42.3+0.4 42.3+0.3
[Vip| X 10% (b — ulD) 3.90 & 0.08 + 0.68 3.75 4 0.14 + 0.26 3.56 +0.10 3.56 +0.08
sin 23 0.726 £ 0.037 0.679 £ 0.020 0.679 £ 0.016 0.679 £ 0.008
a (mod ) — (85.4729)° (91.5 & 2)° (91.5 4+ 1)°
v (mod =) — (68.078-%y0 (67.1 4 4)° (67.1+1)°
(Bs)1/p6 — 0.00651 50959 0.0178 £0.012  0.0178 £ 0.004
B(B — Tv) x 10% — 1.1540.23 0.83 4 0.10 0.83 4 0.05
B(B — uv) x 107 — — 3.74+0.9 3.74+0.2
Ad, x 104 10 + 140 23 + 26 —7+15 -7+10
A3 x 10 — —22 4+ 52 0.3+6.0 0.3+2.0
e 1.2£0+02 1.286 & 0.013 = 0.040 1.286 & 0.020 1.286 % 0.010
i 167.0 £ 5.0 165.8 + 0.54 + 0.72 id id
as(mz) 0.1172 4 0 4 0.0020 0.1184 4 0 4 0.0007 id id
By 0.86 +0.06 +0.14 0.7615 4 0.0026 + 0.0137  0.774 + 0.007 0.774 + 0.004
fB, [GeV] 0.217£0.012 4+ 0.011  0.2256 4 0.0012 £ 0.0054  0.232 «+ 0.002 0.232 4 0.001
Bg, 1.374+0.14 1.326 + 0.016 + 0.040 1.214 + 0.060 1.214 4 0.010
fB./fB, 1.21 4+ 0.05 + 0.01 1.198 + 0.008 =+ 0.025 1.205 #+ 0.010 1.205 4 0.005
Bg,/Bp, 1.00 + 0.02 1.036 4 0.013 =+ 0.023 1.055 4 0.010 1.055 4 0.005
Bg, /Bp, — 1.01+0+0.03 1.03 +0.02 id
Bg, — 0.91 4 0.03 +0.12 0.87 4+ 0.06 id
nB 0.55 £ 0 £ 0.01 0.5510 + 0 % 0.0022 id id
Ke 1 0.940 # 0.013 + 0.023 id id
51 0+0+1 - id id
Nee - 1.87+ 04 0.76 id id
Tet 0.474 04 0.04 0.497 + 0 =+ 0.047 id id
Nt 0.5765 & 0 4 0.0065 0.5765 + 0 4 0.0065 id id

Table 1: Central values and uncertainties used in our analysis. When two uncertainties are shown,
the first is statistical and the second systematic. The entries “id” refer to the value in the same
row in the previous column.

1 Inputs

We consider the sensitivity to NP in mixing for past (2003), present (2013) and future (Stage
I and Stage II). Stage I corresponds to anticipated 7 fb=! LHCb data and 5 ab~! Belle II data,
where Stage I1 corresponds to 50 fb~! LHCb and 50 ab~—! Belle II data, based on Refs. [1, 2]. We
also take into account lattice projections for hadronic inputs, mainly based on Ref. [3].

The 2003 and 2013 values correspond to Lepton-Photon 2003 and FPCP 2013 conferences [4].
For Stage I and Stage II, inputs have been chosen to have a best-fit point in agreement with SM
expectations.
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