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Department

SciTec

Degree programme
Module name

Module number
Study and Examination Regulations

AMS
' Advanced Materials Characterisation |

SciTec2.275
ER-version 2026 (of 13/08/2025)

module type

compulsory module

Module coordinator

Dr. Thomas Friedrich

Module content

= Basics of solid-state physics (quantum mechanical basics,
crystallography, basics of X-ray and electron diffraction, reciprocal
lattice, mechanical and thermal properties of condensed matter)

= Description and measurement of preferred orientations in
polycrystalline solids (microtexture analysis using electron back
scatter diffraction and macrotexture analysis using X-ray diffraction)

= Measurement of mechanical stress in solids by means of X-ray
diffraction

= Measurement of temperature conductivity and thermal conductivity

= Basics of Raman spectroscopy

Learning objectives

Students who have successfully completed this module can describe
essential properties of condensed matter and know how diffraction methods
can be used for the examination of (poly)crystalline solids. They are able to
analyse phenomena such as preferred orientations and mechanical stress
using diffraction methods, which have a huge impact on the physical
properties of polycrystalline materials. Furthermore, they recognize the
relationship between the microstructure of solids and their physical
properties.

Course type (lecture, seminar, exercises,

practical course)

3L-0S-1E-0OP

Method(s) of instruction/ media used

lecture

Learning materials

Lecture notes, exercises

Recommended literature

= H. Ibach et al.: Solid-State Physics, Springer, 2002.

= A D. Krawitz: Introduction into diffraction in materials science and
engineering, Wiley, 2001.

= C. Kittel: Introduction to Solid-State Physics, Oldenbourg, 2006.

= Schwarz et al.: Electron Backscatter Diffraction in Materials Science,
Springer, 2009.

Levell category

Master (category: 2)

Which semester (winter/ summer term)

winter term

Which semester during the programme

1

Requirements for attendance/
knowledge

Bachelor level of: experimental physics, basics material technology,
analysis and algebra, Characterisation of Materials

Requirements for award of credit points
(type, scope, duration of examination)

written examination (90 minutes)

ECTS credits

6

Work load in:

180 h of total work load, therefrom
60 h of presence at university

60 h of self-study

60 h of preparation for exams

Usability of this module

Improved understanding of other modules in the Master's studies (e.g.
“Mechanical Properties of Materials” and “Nanotechnology”); Applicable for
Master’s thesis

Frequency of offer Every study year

Duration of module 1 semester

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena
Course Time According to schedule

Language(s) English

Latest change 26/09/2024




