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Learning objectives

PhD student:

1. Gain knowledge about the classification and basic
physical properties of liquid crystals.

2. Learns methods of studying the physical properties
of liquid crystals.

3. Learns the basic applications of liquid crystals.

4. Gains knowledge about ultra-thin layers at the
interface (Langmuira, Langmuira-Blodgett and
Langmuira-Schaefer’a layers).

5. After the course, the PhD student can:

(i) determine the classification of liquid crystals,

(i) describe the methods used to study the properties
of liquid crystals,

(iti) describe the polarizing microscopy method,

(iv) discuss the most important applications of liquid
crystals,

(v) discuss the methods of production and the
prospects for the use of ultra-thin layers at the
interface,

(vi) indicate and describe methods of characterization
of layers at the interface.
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Teaching methods

Lectures with audiovisual techniques

Attendance requirements

Basic knowledge of the general physics, especially soft
matter

Number of ECTS points

2 ECTS

Number of lectures

12h

Balance of ECTS points

One ECTS credit corresponds to 6 hours of lecture
and 4 hours of individual work of a PhD student
related to learning of material presented during
lectures.

Didactic methods

Lectures with the use of current audiovisual
techniques.

Methods of verification and assessment of learning
outcomes

Written exam, individual discussion of the exam
results.

Conditions of a positive evaluation

Positive score st the exam.

Course content

Liquid crystals:

- historical introductions

- mesomorphic states of substances

- physical properties of liquid crystals
- liquid crystal classification




- applications of liquid crystals; LCD, varnishes,
thermography, military

Basic processes at the interface

- molecular adsorption at the interface. Physical
phenomena occurring during the formation of
monolayers and intermolecular interactions

- Langmuir, Langmuir-Blodgett, Langmuir-Schaefer
layers and techniques

Polarizing microscopy:

- structure and operation of the microscope,

- thermostatting,

- liquid crystal textures,

- liquid crystal blue phases.

Microscopic methods of liquid crystal texture analysis:
- stereology, Voronoi diagram,

- colour analysis.

Gaining basic physical properties from the analysis of
liquid crystal textures.
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