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2. Develop an ability to analyse and solve a wide range of problems in areas such as general 
relativity, astrophysics, quantum field theory, quantum matter and information andcomputing  

3. Communicate disciplinary knowledge and research findings in oral form.  

4. Analyse and evaluate selected peer reviewed journal articles; demonstrate an ability to recognise 
the important points and explain these to peers. 

2.4 Relationship between course and program learning outcomes  
and assessments 

Course learning outcomes 1-





6 

Module 2: General Relativity  
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Charged particle in an electromagnetic field Landau levels and filling factor  

Integer quantum Hall effect Edge states and topology  

Fractional quantum Hall effect and composite fermions  

Part 4: Quantum Computing (8 hours)  

Universal set of quantum gates Basic gates - AND, NOT, CNOT  

Fundamental constraints: no-cloning theorem Quantum error correction: Shor algorithm Making a 
quantum dot spin qubit  

Single-qubit operations - sigma_x and sigma_z gates; ESR, EDSR (briefly) Two-qubit operations - 
exchange, coupling to a resonator, dipole-dipole Theory of decoherence  

Relaxation: T1 and phonons Dephasing: T2, phonons and noise Spin-echo, pulse sequences Fidelity, 
randomised benchmarking  

Advanced Topics (if time permits)  

Tensor networks Topological quantum phases  

“It from qubit” — Error-correcting codes and the ADS-CFT correspondence  

Class Timetable  

Thursday 1300-1500 (Weeks 1-4, 7-10, OMB 150)  

Friday 1400-1500 (Weeks 1-4, 7-10, OMB 150) 

5. Asse ssment  

5.1 Assessment tasks  

Course assessment comprises assignments, in-session test, laboratory and final examination. 

 

Assessment task  Length  Weight  Mark 
Due date  

(normally midnight on 
due date) 
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5.3 Submission of assessment tasks  

Assignment Submissions  

Unless otherwise specified, assignments should be submitted online by 5pm on the due date.  
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The School of Physics is actively committed to the health, safety and welfare of its staff and students. 
Information on relevant UNSW Occupational Health and Safety policies and expectations is available 
at: www.ohs.unsw.edu.au and https://www.physics.unsw.edu.au/about/safety  
 
Recommended Internet Sites  
The School of Physics website is www.physics.unsw.edu.au. Under the “Current Students” link 
students will find information about degrees, courses, and assessment. 
The University website my.unsw.edu.au provides links to the UNSW Handbook, Timetables, 
Calendars and other student information.  
 
 
 
Student Complaint Procedures  
UNSW has procedures for dealing with complaints. These aim to solve grievances as quickly and as 
close to the source as possible. Information is available here: student.unsw.edu.au/complaints. Staff  
who can assist include: 
School Contacts:  

Zofia Krawczyk-Bernotas   Adam Micolich 
Teaching Support Manager    Teaching Director    
School of Physics  -   

 


