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Advanced Quantum Information

This module introduces students to the theory of quantum information and its algebraic 
foundations. The three main sections of the module are quantum algorithms, theory of entangled 
states and quantum error correction. 

Available as a standalone module/ short course?

Incl. seminars, tutorials, problem classes.

Incl. project supervision, fieldwork, external visits.

Incl. wider reading/ practice, follow-up work, completion of assessments, revisions.
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At the end of this module, students will be able to:
- explain theory and applications of quantum information with rigorous mathematical footing. 
- understand the algebraic concepts of quantum information theory, including quantum algorithms, 
entanglement theory and quantum error correction. 
- distinguish and apply quantum algorithms including period finding, the hidden subgroup problem and quantum 
fourier sampling. 
- explain how entanglement theory includes notions of locality and causality, convex sets of quantum states 
and manipulation of quantum states by local operations. 
- apply quantum error correction including the stabilizer formalism and measurement-based quantum 
computation.

The modules contains advanced notions of quantum algorithms, entanglement theory and quantum error 
correction. Topics include single qubits and quantum gates, the dynamics of qubits, and error correction 
protocols.

Florian Mintert

This module will be delivered by lectures with problem sets for the students to solve. 

The assessment will be based on a two hour written examination and assessed problem sheets. The written 
examination contributes 70% and the problem sheets contribute 30%.

Feedback will be provided by model answers to the problem sheets.
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