COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10YK403

ADVANCED NUCLEAR and PARTICLE PHYSICS LABORATORY

Laboratory practice 4 6

Specialized knowledge

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS351/
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(2) LEARNING OUTCOMES

This advanced laboratory course includes specialized experiments of Nuclear and Particle Physics,
which highlight the basic instrumentation and methodology required by modern experimental
techniques in this field.

With the successful attendance and completion of the course, the student is in position to:

e Understand the required instrumentation, its operation and the methodology used to
correctly perform an experiment.

e  Recognize the significance of the measured quantities for the confirmation of a physical
principle.

e  Successfully handle the required instruments of the experimental device.
e Process the experimental data correctly.
e Express the typical statistical and systematic uncertainties of the measurement.

e  Organize systematically the data obtained from the experiment.
e  Graphically plot the measured data and the derived results.
e  Critically evaluate and confirm the physical principle of the experiment.

The course aims at the following general competences

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Working independently

Team work

Working in an interdisciplinary environment
Project planning and management

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Planning

New Technology skills

Creativity

Flexibility / Adaptability

Problem solving




(3) SYLLABUS

e Measurement of hadronic and muonic of the Cosmic Radiation

e y-y Angular Correlation

e  Study of Compton Scattering

e  Study of the Environmental Radioactivity

e Real Event Analysis and selection optimization from data recorded at LHC
e Laboratory project and presentation




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of video Projectors,
eclass platform, instructors websites

Individual Study/ Study and
Analysis of bibliography / 98
Preparation

Laboratory practice and

. 52
oral presentations

Course Total 150

Oral examination
Laboratory work
Written work
Public presentation




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography

e Advanced Nuclear Laboratory Guide, Collective Work, Edited by E. Stiliaris, Department of
Physics, National and Kapodistrian University of Athens (2022)

- Related academic journals:

e American Journal of Physics

e Nuclear Instruments and Methods (A and B)
e  Physics Education

e The Physics Teacher




