COURSE OUTLINE

(1) GENERAL
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GALAXIES

Lectures (theory and exercises) 4 6

Specialised

No

Greek

Yes, in the English for Erasmus students

https://eclass.uoa.gr/courses/PHYS347/




(2) LEARNING OUTCOMES

The course provides students with the necessary knowledge to understand the formation, evolution,
structure, and morphology of galaxies. It provides knowledge regarding:

e Interstellar matter and its properties, such as temperature, density, and mass of (molecular or
atomic) gas, dust.

¢ Collapse of gas towards star formation and the role of stellar mass distribution in the evolution of
galaxies. Collapse of gas towards large scale structure formation. Collapse of gas towards galaxy
formation.

e Morphology and kinematics of galaxies and their relations linked to stellar orbits. Mass
measurements of galaxies (e.g., from stellar population modelling, from rotation curve modelling).
Evolution of galaxies over time, including changes in their morphology, structure, and chemical
composition.

¢ Formation, growth, and mass measurement of black holes. Differences in the formation of
primordial and present-day black holes. Extraction of the mass locked in black holes at various
epochs of the Universe. Accretion of matter onto black holes, subsequent radiation, and detection of
black holes. Identification and characteristics of active galactic nuclei, lifetime in active phase.

* Dark matter in galaxies. Detection and spatial distribution. Matching galaxies to dark matter halos
in cosmological simulations.

* Galaxies and cosmology: recession due to the expansion of the Universe, distances of galaxies as a
function of time or redshift in cosmological models. Changes in fundamental galaxy properties such
as flux or length as a function of time.

Upon attendance and successful completion of the course, the students will have an overview of the
natural processes that govern galaxies, will be able to understand and evaluate articles about
galaxies, and will acquire the fundamental knowledge for conducting scientific research related to
galaxies, through either observations or models and theory.

The course aims at the following general competences

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




Critical thinking

Time management

Planning

New Technology skills

Information management

Meeting Deadlines and Keeping Schedules
Creativity

Communication skills

Flexibility / Adaptability

Problem solving

(3) SYLLABUS

e Interstellar matter and its phases. Gas collapse and star formation. Initial mass function of stars and
its impact on galaxies.

¢ Gas cooling and heating functions. Gas mass determination: optically thin/thick limit, 2-level system
approximation.

¢ Galaxy formation. Gas collapse and galaxy formation. Measuring galaxy masses (e.g. from rotation
curves, stellar population synthesis models).

e Morphology of galaxies. Detailed models of light and mass distribution.

* Galaxy evolution. Detection of galaxies. Changes in galaxy morphology (due to gas
inflow/consumption over time, galactic collisions). Mass function and its evolution.

* Formation of first black holes. Luminosity function and its evolution over time, determination of
mass locked into black holes per era of the Universe.

e Active galactic nuclei. Unification model. Diagnostics of active nuclei based on gas properties.
Lifetime in an active phase.

e Dark matter and galaxies: detection, profile, and proposed particle properties.

e Large scale structures. Early Universe. Formation and detection of large scale structures.

e Observational cosmology. Cosmological parameters. Distances. Evolution of observable properties
with time.




(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 52

Individual Study/ Study and 95
Analysis of bibliography /
Preparation

Exams 3

Course Total 150

Final written exams
Written exercises
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