COURSE OUTLINE

(1) GENERAL
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States and properties of matter.

Lectures (theory and exercises)
General knowledge

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS348/




(2) LEARNING OUTCOMES

By successfully attending and completing the course, the student should:

Learn the states of matter in the visible universe. Familiarize with different categories of solids
(periodic and quasi crystals, amorphous, fractals). Understand self-similarity, which e.g. can be found
in quasi crystals and fractals. Move from the world of ideal gases to real gases and liquids. Learn to
use phase diagrams and state equations. Study states or phase transitions. Introduced to symmetry:
symmetry types, operations, point in molecules and lattices. Learn the size molecules, the bonds
between atoms and hybridization.

Understand the notions of elasticity, plasticity, rupture as well as the relevant microscopic
mechanisms. Learn the fundamental notions of stress and strain and their interconnections.
Understand the mechanism of coupling among perpendicular directions in elasticity and how to
apply the principle of superposition. See how Navier-Stokes equation arrives from general
deformation as well as understand the physical meaning of its terms. Understand viscoelasticity, the
deformation mechanisms of fluids and the variety of their responses to stresses.

With successful completion and examination of the course, the aim is that the student acquires the
following general competences and skills:

Search for, analysis and synthesis of data and information. Working independently.
Criticism and self-criticism. Production of free, creative and inductive thinking. Analytical and
synthetic thinking. Critical thinking New Technology skills




(3) SYLLABUS

e Solids: Periodic and quasi-periodic crystals, amorphous and fractal solids. Self-similarity.
Bose- Einstein condensates. Real gases and liquids. Mesophases.

e Symmetry types, operations, groups. Crystals and crystal lattices in 1, 2, 3 dimensions.

e Atomic bonding. Hybridization.

e Linear elasticity. Viscoelasticity. Elastic waves.

e Surface tension and wetting.

® Transport phenomena.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Lessons are mainly taught on the greenboard, with
encouragement of questions, observations and objections
by the students. This is a constructive process. A projector is
used when it is necessary to display an image or a video.

There is e-mail communication with students.

There is a regularly renewed e-class website:
https://eclass.uoa.gr/courses/PHYS348/

The e-book States of matter, open access for everybody, can
be found at the Kallipos repository:

K. Ziuoepidng [C. Simserides], 2015.

KATAZTAZEIZ THZ YAHZ [States of matter]. ABriva [Athens]:
JUvbeopOg EMnvikwv  Akadnpaikwv BLBAL0BNKwv
[HEALLINK]. M\wooa [Language]: EAAnvika [Greek]. Pages
271. URI: http://hdl.handle.net/11419/2117

ISBN: 978-960-603-289-9 Eudoxus ID: 320167

Lectures 42
Exercises 10
Individual Study/ Study and 95

Analysis of bibliography /
Preparation

Exams 3
Course Total 150

Final written exams in Greek with open-ended questions and
problem solving.



http://hdl.handle.net/11419/2117

(5) ATTACHED BIBLIOGRAPHY
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1. Kataotdoelg tng'YAng [States of Matter], K. Zipoepidng [C. Simserides], KAAAINOZ [Kallipos], 2015,
ABnva [Athens], 320167 (nAektpoviko cuyypaupa) [(e-book)]
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HpadxAelo, 41954666
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EKAOZEIZ TZIOAA & YOI A.E., 2017, O@sccalovikn [Thessaloniki], 50655973

4. Quowoyxnuela | - Ou kataotdoelg tng UANG [Physical Chemistry | - States of Matter], ©. ZkouAwkidng,
EKAOZEIZ M. AGANAZOMNOYAQY, 1991, ABrva, 22769174

5. Mnxaviki Twv YAkwv [Mechanics of Materials], F. Beef, R. Johnston, J. Dewokf, D. Mazurek,
EKAOZEIZ A. TZIOAA & YIOI A.E., 2015, Osooalovikn [Thessaloniki], 50655975

6. Napapopdwaon tng'YANG, Inuelwoelg Stddokovta, I. AeAibng,

Related academic journals: There are too many to cite here in condensed matter physics, molecular
physics, with numerous interdisciplinary applications.




