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REQUIREMENTS (SUBJECTS THAT ARE ASSUMED TO BE KNOWN)

Sensors and classical measurement instrumentation systems

OBJECTIVES

Knowledge on the quantum effects that are the basis for SI units definition.

Knowledge of the state of the art on quantum technologies metrological application

Knowledge on quantum technologies for frequency, temperature, voltage and resistance units realization

Practical experience on the laboratory units realization

DESCRIPTION OF CONTENTS: PROGRAMME

In this subject the state of the art on the quantum application on metrology will be presented. The quantum effects
related to frequency, temperature, voltage and resistance units realization and its technologies will be described
specifically those that are maintained at CEM facilities where the student will have hands-on activities on their practical
realization.

1. Introduction. SI evolution towards quantum physics. The Quantum Flag-ship and metrology. European Quantum
metrology network strategy plan. Quantum metrology and standardization.
2. Frequency quantum standards
3. Temperature quantum standards
4. Resistance quantum standards
5. Current quantum standards
6. Voltage quantum standards
7. Laboratory realization of the quantum Hall effect and Josephson and its applications
8. Laboratory realization of the quantum temperature standards
9. Students reports presentations

LEARNING ACTIVITIES AND METHODOLOGY

Lectures.
Tutoring hours
Group work.
 Individual work by the students.

ASSESSMENT SYSTEM

Ordinary Call:
The students will prepare two works in groups during the course related to laboratories activities (20% of the grade
each). The group works will be presented in class and discused by all members of the course

At the end of the course the students will go through a final exam (60%)

Extraordinary call:
The student may follow the continous evaluation procedure with the same structure as in the ordinary call, or go for a
final exam (100% of the final grade).
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% end-of-term-examination: 60

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