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Here, at last!

Francois Englert and Peter W, Higgs are jointly awarded the Mobel
Prize in Physics 2013 for the theory of how particles acquire mass.
In 1964, they proposed the theory independently of each other [Englert
did 50 together with his now-deceased colleague Robert Brout).

In 2012, their ideas were confirmed by the discovery of a so-called
Higgs particle, at the CERN laboratory outside Geneva in Switzerland.
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What's the matter?!
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Lagrangian Density of (baryonic) Matter
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Karlsruhe Institute of Technology

Newton's law of gravitation:
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Mass = Mass AT
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Mass = Mass
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So, what's the importance then of m?!?

38

Proton

m, = 938.3 MeV
My = 2 — 3 MeV

My, = 1/500 - My,
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Without 771 ... AT

Karlsruhe Institute of Technology

* ... no Newtonian Laws.
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Karlsruhe Institute of Technology

* ... no Newtonian Laws.

* ... everybody would move at the speed of light.
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Without 771 ... AT

Karlsruhe Institute of Technology

* ... no Newtonian Laws.
* ... everybody would move at the speed of light.

e ... no weak force as we know it.
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Karlsruhe Institute of Technology

Without 771 ... AT

* ... no Newtonian Laws.
* ... everybody would move at the speed of light.
* ... N0 weak force as we know it.

* ... no Standard Model.
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 Without 77 ... AT

... ho Newtonian Laws.

* ... everybody would move at the speed of light.
* ... no weak force as we know it.

* ... ho Standard Model.

* ... no Lecture on Higgs Physics.
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Modul Teilchenphysik Il — Higgs-Physik (2022181)  NIT

Karlsruhe Institute of Technology

Einordnung in Studiengang: Master Physik, Experimentelle Teilchenphysik.

Vorlesung: 2 S\WS Vorlesung + 2 SWS Vorlesung/Ubungen abwechelnd.

Wahlfach im Masterstudiengang Physik, als Teilmodul eines Vertiefungs- bzw
Erganzungsfachs (6 oder 8 LP) mit mundlicher Modulprifung.

Fur mehr Information siehe Modulhandbuch Master Studiengang Physik (Seite 32).
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http://www.physik.kit.edu/Studium/Studienplaene/MHB-phys-msc-de.pdf

Modul Teilchenphysik Il — Higgs-Physik (2022181)  NIT

Karlsruhe Institute of Technology

* You will find the lecture material hosted on the web page of Prof. Glnter Quast.

¢ Teilchenphysik Il - Higgs-Physik (mit Dr. Wolf, Dr. Wayand)
Do., 14:00 -15:30,KI. HS B
Modulhandbuch  Material Virtuelle Maschine (fur VirtualBox)
Seminar/Ubung zur Vorlesung Termin noch festzulegen ;
Literatur:
Grundlagen:
U. Husemann, Vorlesung Teilchenphysik [, EKP (2015)
z.B.: C. Berger, Elementarteilchenphysik, Springer
oder D. Griffiths, Introduction to Elementary Particles , Wiley
zum Kurs:
K. Kumericki, Feynmandiagrams for Beginners
R. Wolf, The Higgs Boson Discovery at the Large Hadron Collider Springer e-book
K. Jakobs, G. Quast, G. Weiglein, Chap. 6 in The Large Hadron Collider - Harvestof Run 1 Springer e-book

* Prof. Gunter Quast (Geb. 30.23 9-4 guenter.quast@cern.ch)
* Dr. Roger Wolf (Geb. 30.23 9-20 roger.wolf@cern.ch)

* Dr. Stefan Wayand (Geb. 30.23 8-20 stefan.wayand@cern.ch)
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http://www-ekp.physik.uni-karlsruhe.de/~quast/

Lecture program ..\X‘(IT

Karlsruhe Institute of Technology

VL-01
VL-02
VL-03
EX-01
VL-04
VL-05
< VL-06
VL-07
> EX-02

VL-08
VL-09
VL-10
< EX-03
VL-11
VL-12
EX-04
EX-05
VL-13
VL-14
VL-15
. EX-06

AY4

A\Yd

CW-16
CW-17
CW-17
CW-18
CW-19
CW-19
CW-20
CW-20
CW-21
CW-22
CW-22
CW-23
CW-23
CW-24
CW-24
CW-25
CW-25
CW-26
CW-26
CWw-27
CW-26

Relativistic QM

Lagrange Formalism and Gauge Theories

The EWK Sector of the SM

Exercises Discussion (3 p&p homework exercises)

Sponteneous Symmetry Breaking (Part-I: Introduction)

Sponteneous Symmetry Breaking (Part-II: Incorporation into the SM)
From Theory to Observable

Perturbation Theory at Higher Order Precision

Exercises Discussion (3 p&p homework exercises)

From Observable to Measurement

Experimental Particle Physics in Practise (Part-I: Knowing Your Hardware)
Experimental Particle Physics in Practise (Part-II: The School of Data Analysis)
Exercises Discussion (3 p&p homework exercises)

Statistical Methods in Particle Physics

Higgs Boson Searches before the Advent of the LHC

Exercises Discussion (2 computing exercises)

Exercises Discussion (2 computing exercises)

The Higgs Boson Discovery at the LHC

Properties of the Discovered Higgs Boson

Higgs Bosons Beyond the SM

Exercises Discussion (free discussion and all you can ask)

 Slides English, presentation German/English.

* Exercise sheets uploaded to web (well) in advance, slides after lectures.
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What's so special about this lecture? ..\X‘(IT

Karlsruhe Institute of Technology

* Higgs boson physics is a hot topic of particle physics.

* The whole sector of Higgs physics is covered here at KIT:
* Theory (— e.g. Prof. D. Zeppenfeld, Prof. M. Mihlleitner, ... )

* Experiment (— e.g. Prof. G. Quast, Dr. R. Wolf, Dr. A. Gilbert, Dr. S. Wayand)
* These people and their groups are not just some guys among many others —

these guys directly participated in the discovery of the Higgs boson in 2012 and
are world leading experts in the field.
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Integrated course ..\X‘(IT

Karlsruhe Institute of Technology

* Presence exercises (during lectures) + homework exercises.

* Homework exercises: 9 pen & paper, and 2 computing.

* Lecture blocks embraced by sessions for discussions of exercises.
* Special lectures given by leading experts from CERN (— A. Gilbert).

* Paper seminar equivalent to Hauptseminar at the end of the semester.

* Certification of success:

* Certificate: attend + do (esp. computing) exercises + give seminar talk (— 8 LP).

* Certificate: attend + do (esp. computing) exercises (— 6 LP).
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Literature ..\X‘(IT

Karlsruhe Institute of Technology

* Course will be based on The Higgs Boson Discovery at the Large Hadron Collider
(Springer 2015).

* Freely accessible as e-book (from KIT intranet). R —
* Makes sense to prepare and/or post-process

lectures by reading corresponding passages in
book Roger Wolf

* Paper seminar will be based on first hand The nggs Boson
literature (=Primérliteratur). Organization DISCOVETy at the
seminar will be made during first Exercises Large Hadron
session (CW-18). Collider

* If you want to be up to date: drop us your
favorite e-mail address.

@ Springer
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http://www.springer.com/us/book/9783319185118
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