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Course Name (English) Advanced Quantum Mechanics
“RRIES
Instruction | English
Language
* JRIHER=
THREL A Physics & Astronomy
School
i e . s dhoe s
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Prerequisite
4 Name BRFR Title HAT Department B &7 A E-mail
Antonio
RHUF Miguel Full Professor Physics and Astronomy amgg@sjtu.edu.cn
Garcia Garcia
Instructors
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Description | &7 /5%, B SR LSRR S YR B D B SR
This advanced quantum mechanics course aims to advance students' understanding of
quantum mechanics including, but not limited to, scattering theory, relativistic quantum
(English) mechanics, perturbative techniques and many-body quantum mechanics including
Course second quantization and identical particles. After having taken the course, the student
Description

will have acquired the necessary background for studies in statistical quantum

mechanics, nuclear and particle physics, and condensed matter physics.
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Schedules

> 1 J
222}y 7% Content " FEAR | BREUT
Format Instructor
Hours
From Planck to Dirac: Quantum Antonio M
2 PR Garcia
mechanics and the people who made it Garcia
Fundamental concepts: The
Schroedinger equation. Wavefunction
and its probabilistic interpretation. . Antonio M
4.5 TR Garcia
Operators, observables and its Garcia
quantization. Postulates of quantum
mechanics and Dirac bra-ket formalism
Learning to solve the Schroedinger eq: )
Antonio M
N )
harmonic oscillator, delta function, 4 R Garcia
Garcia
potential wells. Algebraic approaches
Angular momentum and the Quantum . Antonio M
4 BRHE Garcia
Hydrogen atom Garcia
Antonio M
Symmetries in Quantum Mechanics 2 WE A Garcia
Garcia
Quantum charged particle in a magnetic e Antonio M
gecp J 4 R Garcia
field Garcia
Introduction to relativistic quantum '
Antonio M
N )
mechanics: origin of spin and addition of 6 W7 Garcia
Garcia
angular momentum
Time independent perturbation theory.
Degenerate, non-degenerate and Antonio M
J J 9 PR Garcia
variational approaches. Applications: the Garcia
Helium and Hydrogen atoms
Quantum dynamics and time dependent N Antoni? M
Y P 6 B A Garcia
Garcia

perturbation theory.
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Quantum Scattering theory: partial wave i
Antonio M
expansion and perturbative Born- 6.5 PREL A Garcia
Garcia
Oppenheimer formalisms
Many body quantum mechanics: _
Antonio M
N .
entanglement, identical particles and 10 PR Garcia
Garcia
second quantization.
Antonio M
Introduction to quantum information 3 R AT Garcia
Garcia
Examples of Many-Body quantum
mechanics: Ground state energy of the Antonio M
» 3 PR Garcia
clean 1d Hubbard model and BCS theory Garcia
of superconductivity
Final 50% , Midterms (30%) + Assignments (20%) = 100%
“ERIT
Grading Some of the assignment would be small projects to be carried out in groups that would
Policy

require some coding skills.
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