Lecture 17/18

Three generations

Three copies of fermions that constitute ordinary matter

e six flavours of quark (in three colours), six flavours of lepton
e plus 12 antifermions
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Each generation satisfies anomaly cancellation condition
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Flavour numbers

Net number of quarks of each flavour g: Ng = N(q) — N(q)

conserved by strong and EM interactions
baryon number: B= 1Y, N,

3rd component of isospin: /5 = §(Ny — Ngy)
strangeness: S = —Njs

charm: C= N,

“bottomness”: B = —Np

“topness™: T = N;

hypercharge: Y =B+ S+ C+ B+T

EM charge of hadron: Q= k+ } (B+ 8+ C+B+T) =+ 1Y
Lepton flavour numbers

e conserved by EM interaction, by weak on normal length scales
o Li=N(I")=N({T)+N(v)=N(V), forl=e, u T



Flavour mixing

W bosons couple to weak isospin doublets
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Weak eigenstates d’, s/, b’ are mixtures of mass eigenstates d, s, b
e otherwise s, b could not decay
e d — s mixing largest
d ~ dcosBc—s'sinB¢
s ~ d'sinBc+ s cosO¢
Cabbibo angle: B¢ ~ 13°
e decays of strange particles suppressed by factor of sin? 8¢ ~ 0.05



