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(2) LEARNING OUTCOMES

In this course the student acquires the necessary knowledge for the understanding of several
physicalquantities related to the soft matter physics.

With the completion of the course the student is able to:

e Recognize and describe soft matter systems.

e Understand the molecular interactions and how these are combined to give rise to complex
systems.

e Explain the basic concepts, principles and laws related to the organization and properties of
polymers, liquid crystals, colloids, membranes, proteins.

e Acquire the basic theoretical knowledge relevant to some applications of soft matter physics.

e Use knowledge from electrostatic, statistical physics, thermodynamics, mechanics, and
mathematical methods of physics for understanding of complex systems in soft matter physics.

e C(Calculate various physical parameters using theproper mathematical formulas.

e Compose concepts and physical laws that leadto the problem solving of complex physical
systems.

e Combine mathematical formulas in complex physics problems.

e  Evaluate the results of the physics problems.

The course aims at the following general competences

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Production of free, creative and inductive thinking

Analytical and synthetic thinking

Meeting Deadlines and Keeping Schedules




(3) SYLLABUS

° What is soft matter, intermolecular interactions, interfaces.

° Mesophases, mesogens, order, disclinations, elasticity, anchoring, phase transitions, physical
properties, Freedericksz transition, liquid crystal displays.

° Amphiphiles, micelles, self-organization, shape and geometry, membranes, vesicles, curvature
elasticity.

° Solutions, electrolytes, double layer, screening potential, Poisson-Boltzmann theory, Debye-
Huckel approximation.

o Colloids, Brown motion, Langevin equation, DLVO theory, stabilization, aggregation kinetics,
osmotic pressure with interactions, electrokinetic effects.

o Polymers, chain models (ideal, freely rotated, worm like, gaussian chain) entropy, energy,
radius of gyration, Kahn length, persistence length, Flory - Huggens theory, 6-temperature,
self-similarity, self-avoidance, Flory theory.

° Proteins, coil-globule and helix-coil transition.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

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

Lectures 40
Exercises 12
Individual Study 75
Preparation

Study and Analysis of 9
bibliography

Exercises 8
Exams 6
CourseTotal 150

Final written exams in Greek (90%)
Open-ended questions, Problem solving (10%)
Mid-term written examination
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