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ORGANIZATION :

This is the third&final course taught in the series

· TMP-171 : Theor . Cond . Mat . Phys .

· TMP-TA3 : CondMat
. Many-Body-Phys. & Fieldthy . I

· TMP-174 : CondMat
. Many-Body-Phys. & Fieldthy . I

I will assure the following topicsor known from precious
theoretical physics coursel ↓

* basic of classical mechanics & quantum mechanics

* basics of electromagnetism & statistical plupics
I baric (quantum) theory of solide (band-theory,

point - group symmetries, phonous, basictransport theory, ...)

* Feyuman's diagramatic perturbation theory

↓ Many-body path-integral formalism & methods



https://www2.physik.uni-muenchen.de/lehre/vorlesungen/wise_23_24/TMP-TA4/index.html
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Basic organization :-
· We will have I litres/week :

MO 14
5 1545 A449 Starting Out . 16

FR 12 I - 13 15
, A450

· Wewill have problem sets : 1 sheet/week

=> no grading , butsolation ; first set on FR ,Oct. 20

Luhas Howeier/ TUE
· We will have tutorials held by Nader Mostann 16- 18

=> First Lutorial on :

TVE Oct. 24 (At solution on OCT31(

· Wewill have a final exam or :
↑BA

· The lecture is worth 9ECTS

Webpage :
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0) CONTENTS :

Goal : The goal of this lecture is to apply the tool developed-

in the first part of the lecture to describe quantum many-body
systems ,and deepen your knowledge about new quantum many-
effects . Doing so , we'll get to know some of the most fascinating
phenomena-including (charge) fractionalization , anyonic
braiding statistics , quantum spin-liquids ,

etc - which

remain topics of active ongoing research .

Highlights include :nee

· The Anderson-Hig mechanism descibing charged
superconductors coupled to a dynamical gange-field

o Quante gauge theories , their relation to topological
order and strongly correlated electron system

o The basics of quantum spi-liquids and Audeson's

resonating- valence-bond (RUB) paradigm ; and the
non-linear-model : the field theory of a quarter
magnet with SUC2) symetry
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o The integer and fractional quantum Hall effects-

of interacting electrons in a strong magnetic field

o the basics of the Kondo effect and its relation to

heavy-fomion physics and non-Fermi liquids ;
In this context ,we'llapply flow -equationmethods , an
an example of a limerical) renormalization group (RC)

approach

· home basic phenomenologyof the doped Frmi-Hubbard
model and its application to high temperature super-
conductivity ;

Other topics that could before sometimes taught in this courseat
LMU but thatwill not be covered include :

· Phase transitions and renormalization group (RG)

-> He also advanced statistical pluysics
· Functional renormalization group (FRG)

-> ac He chair of Hug. J. vonDelft
· Luttinger liquids and ID chains

> He danic textbook by Gianardi
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· Keldysh formalism : non-equililium path integral

= see e .g . Lecture
notes by J. Berges : artiv : 1503 . 02907

· Two-dimensional quantummaterial : graphene , bilaye
graphene , twisted bilayergraphene (wistronics) ,
transition-metal dichalcogenides (TMDs)
etc

.

Literafire :
-

· P. Coleman : "Introduction to Many-Body Physics"
· E . Fradhin : "Field theories of Condensed MatterPhysics"

u

· A
. Auerbach : Interacting Electrons & QuantumMagnetism

· S . Sachder : "QuantumPhaseTransitions"

· X
-
-G.Wen : "Quantum FieldTheory of Many-Body Systems"

· A
.
Altland

,
B .Simons : "Condensed Matter FieldTheory"

· E . Fradhin : "QuantumFieldTheory"
· S

.

Kelvin : "The flow equation approachto Many-BodyProblems"


