Flavour physics and CP violation

Lecture T

Stephane Lavignac (IPhT Saclay)

e fermion masses and Yukawa couplings
* flavour mixing and CKM matrix
e flavour changing neutral currents (kaon mixing)

e CP violation in the neutral kaon sector

Summer School on Neutrino Physics beyond the Standard Model
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Unitarity triangle

The unitarity of the CKM matrix leads to relations between its entries
(hermitian products of two rows or columns) such as

(VIV),, =0 = ViV, + VedVi + VeaViy =0

This unitarity relation can be represented as a triangle in the complex plane

Vea Ve

(0,0) (1,0)

where all sides have been divided by V.,V , such that the triangle is
completely determined by the position of the (p,7) vertex



Different flavour physics measurements can be used to put constraints on the
position of the (p, 77) vertex and to test the consistency of the CKM model
(i.e., the ability of the CKM matrix to describe all observed flavour physics
processes, such as decays of K, B and D mesons)

Particle Data Group, Review of Particle Physics 2024
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Figure 12.2: Constraints on the p, 7 plane. The shaded areas have 95% CL.



