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Fig. 8. This figure gives a summary of the approximate charge density distributions

found for various nuclei studied by electron-scattering methods. The central densities

are the least well determined positions of the curves. Note, however, the large disparity

between the average central densities of the proton and all other nuclei. The alpha par-

Sept 2019 ticle (*He) is also a unique case and exhibits a much larger central density than all
heavier nuclei.
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Quark Colour and Flavour
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The mass of the only free quark
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The value obtained for the pole-mass scheme is:
mp °l = 171.1 + 0.4 (stat) + 0.9 (syst) 01 (theo) GeV.
The extracted value in the running-mass scheme is:

my(m;) = 162.9 + 0.5 (stat) + 1.0 (syst) -] (theo) GeV.
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Deep Inelastic Scattering

. . J. I. Friedman and H. W. Kendall, Ann. Rev. Nucl. Sci. 22, 203 (1972)
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Deep Inelastic Scattering

Freedom inside the
proton: scaling, and
violations
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Deep Inelastic Scattering
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From Proton to PDF

JMB: QCD@LHC SSI




From Proton to PDF
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Scaling and Scaling Violations

Aug 2018
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Quark mixing and CP violation

 The weak eigenstates of quarks are not the mass eigenstates: weak
interaction mediates mixing, and thus CP violation
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Quark mixing and CP violation

 The weak eigenstates of quarks are not the mass eigenstates: weak
interaction mediates mixing, and thus CP violation

* All measurements & constraints consistent with SM unitary mixing matrix
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Quark mixing and CP violation

 The weak eigenstates of quarks are not the mass eigenstates: weak
interaction mediates mixing, and thus CP violation

* All measurements & constraints consistent with SM unitary mixing matrix
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Quark Masses

Generation | Particle Mass Qle | S| C |B|T
1 Uy, Up, Ug | 1.7to3.1MeV | 2/3 100|010
dy, dp,dg | 41t057MeV | -1/3] 00|00
2 Crs Cb, Cg | 1.15t01.35GeV | 2/3 | O | 1 | 0| O
Sr, Sb, Sg 80to 130 MeV | -1/3 | -1 |0 |0 |0
3 tr, tp, tg 172 to 174 GeV 2/3 1010101
b, by, by | 4t05GeV | -1/3]0 |0 |-1]0
e




Course Outline

* Introduction: Matter and Forces

 Matter particles: fermionic content of the SM
 Renormalization and the Higgs sector

* Gravity

* Experimental concepts

e Special Relativity

* Relativistic Quantum Mechanics

 Towards Quantum Field Theory

e Calculating a cross section

e ...overto Robert.

e QCD & Electroweak collider phenomenology
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Renormalization, and the Higgs sector
of the Standard Model
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Renormalization, and the Higgs sector
of the Standard Model

Gerard 't Hooft,




Electroweak symmetry breaking
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Events / 5 GeV
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Events / 5 GeV
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Precision Higgs :
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To the TeV scale and beyond...
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