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e Situacion del trabajo previo (altas energias)

e La filial de sistemas complejos

e Version realista del calendario




@ Situacion actual

Trabajo previo: https://github.com/LA-CoNGA/WP1-Preparation/

e Solamente concierne la filial de altas energias

e Parcialmente basado en el curso de QFT en NPAC (M. Cacciari y S. Descotes-Genon)

e On second thoughts, es excesivamente ambicioso para un programa de “presencialidad remota”
e Tres grandes cursos:

IntroductionToQFT.md

Non-AbelianGaugeTheoriesAndStandardModel.md

PhenomenologyStandardModelAndBeyond.md

Entra la filial de sistemas complejos :
e Oferta pedagdgica completa, equivalente a la de altas energias
e Presente en las tres componentes del programa : teoria, datos, instrumentacion
e “Mutualizando” tanto como posible los cursos comunes, completados por cursos especificos diferenciados
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https://github.com/LA-CoNGA/WP1-Preparation/
https://github.com/LA-CoNGA/WP1-Preparation/pull/5/commits/45fe7fdd695c90ef7e9f01558631478003d24c25
https://github.com/LA-CoNGA/WP1-Preparation/pull/5/commits/2ab97e9acce329596489e2a5502e3b9114699a57
https://github.com/LA-CoNGA/WP1-Preparation/pull/5/commits/b942f58727a225399969e7589220398043157a39
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http:IIIaconga.redclara.net/wp-contentluploadleOZO/O?/preguntas-frecuente-s-LACoNGA. df

LA-CoNGA phys

ics

i SUENA BIEN!


http://laconga.redclara.net/wp-content/uploads/2020/07/preguntas-frecuentes-LACoNGA.pdf

Panorama y cronograma actualizados

Semagn: Santa Supervis;rﬁ/ls gepnidos Presentacién de seminario Il (incluye
r a C g
" Presentacion resultadoi Presentacion de reporte es3c(:)r;jo aka tesis)
\ hands-on seminario I (incluye Nov
13 May reporte escrito)
’ " 22 Jul

’ Feb ‘ Mar ‘ Apr ‘ May ‘ Jun | | | 2021

Mon 18/1/21 Data Science: 10 ECTS (16 semanas) |

18 Jan - 19 Feb J D Research software engineering (2 ECTS)

8 Feb - 26 Mar NG Statistics (5 ECTS)
11 Apr- 14 May 3D Hands on (Proyecto para HEP/Monte Carlo and Molecular Dynamics para SC) 3 ECTS

18 Jan - 14 May Instrumentacion: 10 ECTS (16 semanas)

18 Jan - 12 Feb 7D Intro electronica para fisicos (2 ECST)
2 Feb - 25 Mar J NN Fisica de detectores (+demonstraciones) (3 ECST)
22 Feb - 13 May JNNN» Hands-on ( practicas libres. HEP/SC separados) 5 ECTS

18 Jan - 14 May Teoria (HEP/SC): 10 ECTS (16 semanas)

18 Jan - 28 Mar S Introduccion a QFT (6 ECTS)
13 May ™ Mecanica estadistica (solo para SC) 4 ECTS
lay J» Fenomenologia del modelo estandar (solo para HEP) 4 ECTS

17 May - 9 Jul [SEGHERELSEEE o3 SREETTGERER)
7 May - 9 Jul [HESOENEHEN S0 ERGEE G ELER),

31 May -6 Jun [l Hackaton: 1 ECTS (dates to be defined)
lun [ Ciencia ciudadana: 1 ECTS

Fri 14/5/21

27

16 Aug - 5 Nov Pasantias: 15 ECTS

6 Dec- 10 Dec M Network school
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@ Un boceto de syllabus

curso comun, 8 semanas

e Reminders (practicas de ejercicios)

nociones generales (seccion eficaz, etc...)

relatividad especial (cinematica...)

mecanica clasica (teorema de Noether, lagrangianos)
mecanica estadistica

mecanica cuantica

o Introduccion a la teoria de campos

m Lagrangiano del campo escalar

funciones de 2 puntos

teoria de A@*

desarrollos perturbativos y diagramas de Feynman

ruptura espontanea de simetria

campo escalar complejo acoplado a campo de calibre y mecanismo de Higgs. superconductividad.
renormalizacion
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@ Un boceto de syllabus

cursos de especializacion, SC, 8+8 semanas

e Teoria de campos para la fisica estadistica

Phase transitions in lattice systems
From the Ising model in the lattice to a field theory in the continuum using the Hubbard-Stratonovich transformation

Mean field solution of the the A@4 field theory
Symmetry restoration and Mermin-Wagner theorem

The renormalization group and universality classes
The XY model and topological defects

e Maecanica estadistica fuera de equilibrio

Stochastic Dynamics, Dynamic Response and Correlation functions, Langevin Equations
Dynamic Scaling, Continuum Theory Relaxation models, Conserved quantities
Hydrodynamic Modes and Reversible mode coupling

Driven diffusive systems and growing interfaces, KPZ equation

e Sistemas complejos discretos...
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@ Un boceto de syllabus

especializacion AE
8+8 semanas

e QED and Standard Model
QED

Non-Abelian gauge theories
QCD

Standard Model

e Beyond the Standard Model

m WhyBSM?
m Theoretical approaches and models
m Searches

LA-CoNGA physics

Gauge Theories and the Standard Model

1. QED

a) Spinor fields. Lagrangians. Dirac equation.

b) Gauge invariance. Coupling of photon to fermions. QED Lagrangi:
¢) Feynman rules.

d) Elementary processes: ete™ = u™p~, ey —>e 7.

e) Radiative corrections.

2. Non-Abelian gauge theories.

a) Symmetries, Lie Groups and Lie Algebras.
b) The Yang-Mills Lagrangian. SU(2) and SU(3) examples.
¢) Feynman rules.

d) Spontaneous symmetry breaking.

3. QCD
a) Phenomenology of strong interactions. Asymptotic freedom.
b) et e~ — hadrons.

¢) Deep inelastic scattering and partons.

4. The Standard Model

a) Overview: particle content, interactions.

b) The Lagrangian.
— Gauge and Higgs sector. Electroweak symmetry breaking.
— Lepton sector.
— Quark sector.

¢) Elementary processes: boson decays, lepton decays, lepton collisior
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Beyond the Standard Model

1. Introduction: why BSM ?

a) Observational reasons: neutrino masses, dark matter, baryon asymmetry.
b) Conceptual problems: cosmological constant, hierarchy, strong CP, flavor structure,
baryon number violation.

2. Theoretical approaches and models

a) GUTs

b) Supersymmetry
¢) Axions

d) Flavor symmetries

e) Dark matter models
3. Searches of BSM
a) Energy frontier: precision tests, electroweak symmetry breaking, new particles.

b) Intensity frontier: neutrinos, charged lepton flavor violation, heavy quarks, axions.

¢) Cosmic frontier: direct and indirect DM detection, CMB measurements
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@ Un boceto de syllabus

cursos de especializacion, AE, 8+8 seman

Beyond the Standard Model

1. Introduction: why BSM ?

a) Observational reasons: neutrino masses, dark matter, baryon asymmetry.
b) Conceptual problems: cosmological constant, hierarchy, strong CP, flavor structure,

e Beyond the Standard Model

2. Theoretical approaches and models

| Why BSM ? a) GUTs
m Theoretical approaches and models b) Supersymmetry
m Searches Ehiiite

d) Flavor symmetries

e) Dark matter models
3. Searches of BSM
a) Energy frontier: precision tests, electroweak symmetry breaking, new particles.

b) Intensity frontier: neutrinos, charged lepton flavor violation, heavy quarks, axions.

¢) Cosmic frontier: direct and indirect DM detection, CMB measurements
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