COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10EK401

Astroparticle Physics and Cosmic Rays

Lectures (theory and exercises) 4 6

Specialised Knowledge

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS219/
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(2) LEARNING OUTCOMES

In this course the student acquires the necessary knowledge for the understanding of several
physical quantities related to Astroparticle Physics and Cosmic Rays Physics.

With the completion of the course the student is able to

e Define what cosmic rays are, as well as nucleosynthesis, dark energy and dark matter and
describe the basic properties of hadronic/electromagnetic showers.

e Explain the basic methods of cosmic ray detection and recognize the basic detection experiments.

e Explain the recent experimental results and conclusions (hadronic showers, neutrinos, y-rays,
dark matter)

The course aims at the following general competences

Analysis and synthesis of data and information
Decision-making

Working independently

Team work

Project planning and management
Analytical and synthetic thinking

Critical thinking

Taking initiative/responsibility

New Technology skills

Learning word/excel/ppt/ origin/spss
Communication skills

Information management

Meeting Deadlines and Keeping Schedules
Flexibility / Adaptability

Problem solving




(3) SYLLABUS

e Introduction: What is Astroparticle Physics. The Role of Elementary Particle Physics in the
Understanding of the Universe.

e Cosmology - Early Universe:

e Expansion of the Universe. Hubble's Law. Thermodynamics of the early universe. Big Bang.
Cosmic Background Radiation. Neutron - proton ratio. Primary nucleosynthesis.

e  Microwave background measurements and effects on cosmology. Recent developments. Dark
matter. Dark energy.

e Cosmic rays

e Primary cosmic rays . Basic features of Primary cosmic rays ( composition, energy spectrum).
Secondary cosmic radiation: hard and soft component. Sources and acceleration of cosmic rays.
Cosmic Ray modulation. Forbush decreases, Ground Level Enhancements (GLEs) ,
Magnetospheric Events.

e Cosmic rays detection methods and devices. Space born and ground based measurements.
Hadronic shower detection experiments.

e Recent development in basic research and applications : Warning signals for high energy solar
energetic particles. Estimation of cosmic ray radiation dose.




(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 Overhead Projectors,
eclass platform

Lectures 26
Exercises 26
Individual Study/ Study and 98

Analysis of bibliography /
Preparation

Course Total 150

Final written exams in Greek




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography

e  Koouukn AktwvoBoAia , E. XplotomoUAou-MaupopyaAdkn, EKAOZEIX M.
AOANAZOMNOYAQY-Z. AGANAZOMOYAQY O.E, 2009 , AOGHNA
e Cosmic rays and Particle Physics , Thomas Gaisser, Ralph Engel and Elisa Resconi,,Cambridge

University press.




