COURSE OUTLINE

(1) GENERAL
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STELLAR ASTROPHYSICS

Lectures (theory and exercises) 4 6

Specialised Knowledge

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS233/



https://eclass.uoa.gr/courses/PHYS233/

(2) LEARNING OUTCOMES

In this course the students acquire the necessary knowledge regarding the formation, internal
structure and evolution of stars, radiative transfer, and the physics of stellar atmospheres.

They also become acquainted with the physics of compact objects (such as white dwarfs, neutron
stars, and black holes) and supernova explosions.

Successful completion of the course allows the student to:

Recognize the way the basic laws of Physics come into play in star formation, structure and evolution.
Recognize the differences between various star classes (evolutionary stages)

Understand spectroscopic differences in stars

Calculate stellar spectra using the principles of radiative transfer.

Understand the different evolutionary paths between stars of small and large mass.

Distinguish the differences between stars at the end of stellar evolution: white dwarfs, neutron stars
and black holes.

Explain astrophysics in terms of basic Physics.

The course aims at the following general competences

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

Critical thinking

Time management

Planning

Taking initiative/responsibility

New Technology skills

Learning word/excel/ppt/ origin/spss
Creativity

Determination

Communication skills

Information management

Meeting Deadlines and Keeping Schedules
Flexibility / Adaptability

Problem solving




(3) SYLLABUS

e Radiative transfer: Specific intensity, flux, pressure, equation of radiative transfer, simple
case solutions, optical depth, scattering, mean free paths, black-body properties,
thermodynamical equilibrium, Einstein coefficients.

e Stellar interiors. Post main-sequence evolution. Massive Stars. Variable Stars.

e  Star formation. Protostars. Hayashi Track.

e Stellar Atmospheres.

e Binary Stars. Mass determination and evolution. Examples of evolved binary stars.

e Compact stars: White dwarfs, neutron stars, pulsars, interior and magnetospheres,
supernova explosions and remnants, black holes, X-ray binary systems.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

eclass platform

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,

Lectures/ Exercises 52
Individual Study/ Study and 98
Analysis of bibliography /

Preparation

Course Total 150

-Wriiten work

-Final written exams in Greek (or in English for Erasmus
students): Open-ended questions, Problem solving




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography

e Anintroduction to Modern Astrophysics, B.W. Carroll & D.A. Ostlie, Cambridge University
Press, 2017

e The physical Universe — An introduction to Astronomy, Frank Shu, University Science Books,
1982

- Related academic journals:
e  Physical Review Letters
e Astrophysical Journal
e Nature, Nature Astronomy
e Annual Reviews of Astronomy and Astrophysics
e Astronomy and Astrophysics
e  Monthly Notices of the Royal Astronomical Society




