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Motivation

The knowledge of CKM matrix elements, \/.o and Vs in particular, is erucial to derive the
strongest possible constraints on new physics from rare meson decays and meson mixing observables.

The extraction of Vep from semileptonic B decays will be limited by systematics:
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—xtracting Vep directly from on-shell W decays could provide:
1) A completely independent measurement of a crucial input for flavour physics.
2) A measurement independent from Lattice QCD inputs: a possible benchmark for LQCD?

3) Away 1o improve the precision beyond the one from semileptonic B decays. Quantify?



The scope

Assuming 108 W pairs:

W-— — ud us ub cd CS ch
B 31.8% 1.7% 4.5 x 107° 1.7% 31.7% | 5.9 x 104
N., | 64x10° | 3.4 x 10° 900 3.4x10% | 63 x 105 | 118 x 103

All the other modes represent backgrounds for the ¢c-b channel.

Crucial the jet flavour tagging performance: tagging efficiency and jet mis-id performance.

** Other than Vcb, what could be the achievable precision on the other CKM matrix elements? **

AssumMing a “perfect jet flavour tagging’, the statistical precision achievable in each CKM ME would be:

1VVV ’Vud‘ |VII.S‘ Hfubl |Vcd’ ’Ws' |V;'b|
10° | 0.063% | 027 % 17% | 027% | 0.063 | 15%
107 | 0.020% | 0086 % | 53% | 0.086% | 0.020 | 0.46 %
108 | 0.0063% | 0.027% | 1.7% | 0.027% | 0.0063 | 0.15 %
10° | 0.0020 % | 0.0086 % | 0.53 % | 0.0086 % | 0.0020 | 0.046 %

Table 2: Theoretical upper limit on the statistical precision dy;, in each CKM matrix element from W decays, as

function of the total number of W pairs produced, Ny, assuming 100% reconstruction efficiency.



Flavour Tagging performance

From M. Selvaggi

* Numbers picked from Tracking and Vertexing at Future Linear Colliders: Applications in
Flavour Tagging — Tomohiko Tanabe. ILD@ILC. |IAS Program on High Energy Physics
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A first estimate

From Marie-Hélene schune 's talk at FCCee workshop in January 2020

Numbers inspired by:
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Discussion inputs

Preliminaries:
- What is the ultimate precision on Ve, (and Ves, and the other matrix elements) from Belle-ll and LHCb?
- Are the motivations presented here enough®

From W decays:

- Review of the state-of-the-art Flavour Tagging (FT) algorithms (detector requirements?)
- FT calibration methods and related systematics.

- Estimate the precision reachable in all accessible CKM matrix elements.

—xtra:
- What about Z pole: assess what is possible (e.g. 1% precision on Ve from Be—1v) 7




Extra



From Marie-Hélene schune 's talk at FCCee workshop in January 2020

Vcb from B.~ tv

by gty — CF m
Com (P = Crve) = o=V fp Mpmy (1

Vv

Large missing energy
Use of the other hemisphere

N, f(b—= B.) |Va ’ (ch)Q

N, f(b— By) Vi IB.

B, B.
Mass ~5280 MeV  ~6275 MeV
Lifetime ~1.5 ps ~0.5 ps
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