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Organization

Class Wed Fri 945 11 00 EH 8
Website lecturenotes homework news

Grade 100 final exam
notcountingthe2worstHWsheet

bonus 10 bonusfromHWsheets
anterage

HWscoredividedby 10

note bonus cannotchange fail to pass grade
TA Gandeeb Bhattarai

Books lecturenotesbyStefanTerfel MarcelloPorta mostlybasedonReedSimon
r firsthalfofclass

further references on website for a secondhalfof class

Topics
Generally Mathematicsof non relativistic quantummechanics QM

Fields we touchupon

Math Analysis

FunctionalAnalysis linearAlgebra

PDEs

Physics Schrodinger eq

manybodyQM

BoseEinsteincondensation BEC

coldatoms condensedmatterphysics



Structureofthisclass

shortintroduction to quantummechanics

Fouriertransformdistributions freeSchrodingerequation

Hilbertspace selfadjointoperators unitarygroups interactingSchrodingereq
stopatbounded operators ibrieflydiscussresultsfor unbounded operators
non linearSchrodinger equation secondquantization Fockspace BEC Bogolivboutheory



1 Introduction

11Motivatioum

Classicalphysics Nentous
eg F m a

initialpositionsandmomenta determinetrajectoriesofpointparticles
withspecial general relativity locality

nothingmovesfasterthanthespeedoflight c

Problemsatbeginningof20thcentury blackbodyradiation

photoelectriceffect

stabilityofatomsmatter

Solution totheseproblemsledto QuantumMechanics QM
physics PlanckEinsteinSchrodingerBohrHeisenbergDiracBorndeBroglie
math Hilbert von Neumann

Exampleofweird quantumbehavior doubleslit experiment

classicalparticles

If
tensity

bothslitsopen



electromagneticwaves light waterwaves

singleslit similar bothslitsopen
interferencepattern

explanation

I destructiveinterference

I I constructiveinterference

electrons bothslitsopen
interferencebigsurprise

maybe a collectivewave

singleseparatedelectrons sideview

11 If ÉÉ
bothslitsopen

single localizeddetectionevents electrons areparticles

interferencepattern electrons arewavesandgothrough
bothslitsatthesametime

seems like a paradox

Resolutionofthisparadox stillhotlydebated

Notdebated probabilisticdescription somewave describesprobabilitydistribution

ofparticlepositions


