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REQUIREMENTS (SUBJECTS THAT ARE ASSUMED TO BE KNOWN)

Calculus
Quantum physics
Advanced quantum physics
Basic knowledge in Python and Computer algebra

DESCRIPTION OF CONTENTS: PROGRAMME

Part 1.- Devices / implementations
- Spin, charge and valley in quantum dots
- Flux and charge in SQUIDs
- Hybrid systems, cavities
Part 2.-  Decoherence models
- Phonons, Caldeira-Leggett model
- Circuit impedance
- Spin bath
Part 3.-  Transport
- Rate equations
- Pauli blockade
- Cooper pair splitting
Part 4.- Measurement and readout
- Cavity-qubit models
- Dispersive shift
- Dicke model, superradiance
- Spin readout
Part 5.-  Control
- AC driving and artificial gauge fields
- Adiabatic control

LEARNING ACTIVITIES AND METHODOLOGY

Educational activities:

Theory lessons
Tutorial sessions
Practical quantum programming activities
Individual student work

Educational Methodologies:

Classroom lessons by lecturers in which the main concepts will be developed. Bibliography will be provided to
students as a complement to the main lessons

Solution of practical exercises in the classroom and also individually by students.

Practices on quantum programming.

ASSESSMENT SYSTEM

Assessed exercises solved individually by each student (40 %) and final exam (60%)
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% end-of-term-examination: 60

% of continuous assessment (assigments, laboratory, practicals…): 40
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