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The Department of SciTec 
With around 1000 students, 20 professors, 6 lecturers for special tasks and approx. 25 employees, the SciTec department is 
the largest department at the university. The name SciTec stands for the link between science and technology. The subtitle 
"Precision, Optics, Materials" names the focal points in its teaching and research. The Department of SciTec was founded in 
2005 from the former Precision Engineering, Physics Engineering and Materials Engineering Departments. This merger has 
produced a new engineering science entity with a wide-ranging spectrum of scientific and technical expertise and well-equipped 
modern laboratories. The working fields of the department are: teaching, research and further education. 
 
Teaching: 
The Department of SciTec offers the following degree programmes: 
 

Bachelor degree programmes Master degree programmes 
▪ Applied Materials Science 
▪ Laser- and Optotechnologies 
▪ Microtechnology/ Physics Engineering 
▪ Optometry (part-time) 
▪ Optometry/ Ophthalmic Optics 
▪ Precision Engineering 

▪ Applied Materials Science 
▪ Clinical Optometry (part-time) 
▪ Laser- and Optotechnologies 
▪ Optometry/ Ophthalmo-Technology/ Vision Science 
▪ Scientific Instrumentation 

 
Research: 
The focal points of research projects operated at the Department of SciTec can be described with the following key words: 

▪ laser technique and optics 
▪ materials science 
▪ optometry 
▪ precision and micro technologies 

 
Further education: 
The Department of SciTec offers further education in special fields (i.a. optometry, production engineering, laser technique, 
optics, optical design) for industrial establishments. 
 
International contacts: 
The Department of SciTec maintains contacts to universities all over the world. Numerous students use this chance to complete 
a part of study abroad (U.S.A., France, Japan, China, Australia etc.). Numerous international students are enrolled in the 
master programme “Applied Materials Science” and „Scientific Instrumentation“, which is taught in English. 

The Master’s degree programme Scientific Instrumentation 

You have got the choice! 
After a first academic degree in sciences or engineering programs, the English taught Master‘s degree programme in Scientific 
Instrumentation offers you the opportunity for further qualification in the area of scientific instruments engineering, with both 
technical and interdisciplinary qualifications necessary for the successful pursuit of your future career. 
Jena’s reputation as a centre of technology specializing in optics and scientific instrument manufacturing dates back over a 
hundred years. Scientific instruments are highly specialized devices for measuring physical or chemical quantities, carrying out 
special processes or creating defined test conditions. These instruments are used in fields that include research in physics and 
sciences, advanced technology, biomedical engineering, and aeronautics. The development of high-tech processes, of 
innovative measuring techniques and instruments is crucial for this sector to remain globally competitive. 

Programme overview 
The Master’s degree programme in Scientific Instrumentation is an all-English, two-year Master‘s degree course. The course is 
designed to provide professional as well as multidisciplinary competences which are required for a successful career. This 
includes knowledge in science and engineering as well as key qualifications. 
The first semester serves to harmonise different study programmes. The university offers compulsory modules on topics such 
as applied physics or engineering sciences. 
For the second and third semester, you can select one of three offered specialisations “Design of Precision Instruments”, 
“Materials and Processes” and “Applied Optics and Photonics” according to your bachelor's degree programme completed and 
to your interests. 
During the fourth semester students work on their Master‘s thesis. The research work for the Master‘s thesis can be done in a 
university, in a research institute or in industry. It is jointly supervised by the according institution and our university. 
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Distinctive features 
▪ international all-English Master‘s degree programme 
▪ interdisciplinary and modular curriculum 
▪ state-of-the-art laboratories and equipment 

Entrance Requirements 
The entry requirement for the Master’s degree programme is a university degree in physics, science or a scientific engineering 
discipline whose curriculum covers the subject entry requirements (e.g., physics, physics engineering, microtechnology, 
precision engineering, mechanical engineering, mechatronics, electrical engineering, electronics, optics, photonics). 
English proficiency is also mandatory. 
The Master’s degree programme is offered at every winter semester. 

Graduation 
After successful completion of the course, the Ernst Abbe University of Applied Sciences Jena awards the internationally 
recognised academic degree of Master of Science (M.Sc.). 

Career opportunities 
In the actual scenario of the increasing shortage of highly qualified personnel in technical and scientific sectors, there are 
excellent career prospects for graduates of the Master’s degree programme in scientific instrumentation both nationally and 
internationally. The Master’s degree in Scientific Instrumentation also qualifies its holder to pursue a PhD. 
The industries and research institutes in the region of Jena provide excellent employment opportunities for graduates in the 
particular specializations which they have opted for. Many companies are engaged into the fields of metrology and sensors, 
optics, analytical techniques, micro engineering and medical engineering. The close relations the teaching staff possesses with 
industrial firms and research institutes ensure that training is practically oriented and is up-to-date with the course contents. 
Looking at the current scenario for interns and graduates of the scientific engineering courses, demand is greater the supply. 
The Master’s degree in Scientific Instrumentation qualifies its holders for the employment in industry, research institutes and 
engineering firms. Holders of the Master’s degree mediate between pure science and engineering disciplines and consequently 
apply scientific knowledge to find appropriate, effective solutions to engineering problems. 
Typical examples of employment opportunities in industry and research institutes can be found in the research and 
development of new instrumentation, in monitoring high-tech processes, as well as in solving metrological problems and 
problems relating to the technical aspects of instruments arising in interdisciplinary research projects, such as biomedical 
engineering, geotechnics, environmental engineering and the aerospace industries. 

Contact person 
If you have any specific questions about the Master’s degree programme in Scientific Instrumentation, please contact Mr 
Prof. Dr. Gerbach (course director/ study programme advisor): 
 
Prof. Dr. Ronny Gerbach 
Phone: +49 (0)3641 205 362 
Fax: +49 (0)3641 205 401 
E-Mail: scientific-instrumentation@fh-jena.de 
Internet: www.scitec.eah-jena.de 
 



Course Manual – Department SciTec – SI M.Sc. – ER 2026 

4 

Module descriptions 
In this chapter you will find all module descriptions of Master’s study programme Scientific Instrumentation in chronological 
order of curriculum. 
 
Following module table gives an overview of curriculum according to Study and Examination Regulations (Programme Specific 
Regulations) from 13/08/2025 (ER-version 2026). 
 
The full text of Programme Specific Regulations you will find in the Official Journal of Ernst-Abbe-Hochschule Jena 
(University of Applied Sciences) in issue number 95, on the webpage (www.scitec.eah-jena.de) under Downloads or in the 
intranet (meine.eah-jena.de/scitec). 
 

ER-version 

2026

credit 

hours

3 0 0 0 2 0 0 0 2 0 1 0 2 0 1 0 28

0 2 0 0 2 0 1 0 23

1 2 0 0 3 0 0 0 25

5 months

module 1 module 2 module 3 module 4 module 5

SISI SI

ST.2.292 AP, SL ST.2.294 SP 90 GW.2.407 SP 90

SI

Materials for 

Scientific 

Instruments

F. Dienerowitz, Pfaff Kemka

SP 90

div. Dozenten

Master Thesis ST.2.804

SI, AMS LOT,OOVS,SI,AM S

ST.2.246 SL

Claß

1st 

Semester

Applied Mechanics and 

Mechanical Design

Introduction to Electronics 

and Microsystems 

Engineering

specialisation II

Gerbach

SP 90, APST.2.504 SL

SI

Limbach, N.N.

SI

Introduction 

to Optics

ST.2.295

SI

Brunner

Introduction 

to Laser 

Technologies

Förster, Rüb
M. 

Dienerowitz

ST.2.296SP 90

Introduction 

to Scientific 

Computing

Non-technical required 

electives I*

SP 90
0 0 1 4 0 2 0

ST.2.293 SP 90

speech

Colloquium

SI, (OOVS)

Gerbach

GW.2.408

4

2nd 

Semester

specialisation I

Introduction to 

Programming 

and Data 

Science

Soft Skills and 

Intercultural 

Training

Non-technical required 

electives II*

SI, AMSSI

Quality 

Management

Scientific 

Writing and 

Presentation

Non-technical required 

electives III*
3rd 

Semester
ST.2.245

4th 

Semester

Master Thesis

ST.2.712

 
 
specialisation "Design of Precision Instruments"

12

13

specialisation "Materials and Processes"

13

2 0 0 1 2 0 1 0 14

3
SI SISI

1 0 12 0 0 2 0 0 2 2

F. Dienerowitz

Nano-

materials

System 

Integration and 

Packaging 

Technologies

Materials for Sensors and 

Electronics II

1 1

3rd 

semester

Computational Material 

Sciences

ST.2.278 SP 90

SI SI

T. Friedrich N.N.

0
SI

T. Friedrich

3 0 1

Buchenau, Limbach

SI, AMS
1 0

3rd 

semester

Advanced Manufacturing 

Technologies
Optimisation in Engineering

Design of Instrumentation 

Devices

ST.2.303 AP, SL

2nd 

semester

Materials for Sensors and 

Electronics I

SI

T. Friedrich

02

for graduates in e.g. 

Precision Engineering, 

Mechanical Engineering,

Mechatronics

Bliedtner, Götze

F. DienerowitzGerbach Schröck

SISI SI, AMS
0 0 2

AP, SLST.2.201 AP, SL ST.2.204

Precision Instrumentation

SP 902nd 

semester 2 0
ST.2.266

4 02

Modelling and Simulation

1 0 1

Advanced 3D-Design

0

0 0 1
SI, AMS

Konovalov, Rüb

for graduates in e.g. 

Microtechnology,

Physics Engineering,

Physics,

Electrical Engineering,

Electronics
ST.2.304

Processes for Micro- and 

Nanotechnology

ST.2.289 SP 90, SL
3

SP90,SL ST.2.305 SP 90

SP 90, SL

ST.2.291

AP, SL

ST.2.290

Advanced Material 

Characterisation

ST.2.277 AP, SL
4 0 0 1

Buchenau, Töpfer

SI, AMS

Pfaff, Voß

ST.2.301 ST.2.302 SP 90, SL

AP
3 0

 
 

http://www.scitec.eah-jena.de/
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specialisation "Applied Optics and Photonics"

1 0 0 1 2 0 0 0 12

14

0 2 0 0 0 0 3 0 0 0 3 0 14

0 2 0 0 0 0 3 0 0 0 3 0 14

0 2 0 0 0 2 0 0 0 0 3 0 13

Microoptics

ST.2.298 APST.2.297

Optical 

Instruments
2nd 

semester
SP 90, SL

Applied Laser Technologies

2 0
SP90,SL

SI

Brunner

GW.2.409
2 0

SI

1 0 1 2

SI

N.N.

Optoelectronics and 

Quantum Technologies

ST.2.307 SP 90

M. Dienerowitz Kempka

ST.2.299 SP 90, SL
for graduates in e.g. 

Optics, 

Photonics,

Physics,

Electrical Engineering,

Electronics

0 2

Scientific Computing 

for Optics

2 0
SI

0 0 2

Non-technical 

required 

elective 

modules I*

German 

as Foreign Language I

Business 

English

Further 

Foreign 

Language

Special Topics 

of Business 

Administration

3rd 

semester

Optomechanical Systems 

Design

Image Processing and 

Artificial Intelligence

ST.2.306 AP, SL GW.2.410 SP 90, SL

SI SI

N.N., Gerbach oder Pfaff Claß, N.N.

34 0 1 0
SI

N.N., M. Dienerowitz

GW.2.181 AP GW.2.185 AP GW.2.179 APBW.2.913

*Students who cannot prove 

an appropriate knowledge of 

German are required to 

attend "German as a Foreign 

Language".   

Other student are required to 

take non-technical courses 

other than "German as a 

Foreign Language".

AP
0 0 6 0

SI, AMS LOT,OOVS,SI,AM S LOT,OOVS,SI,AM SLOT,OOVS,SI,AM S

LOT,OOVS,SI,AM S

Düring Klingebiel SLZDozent BW

0 0 6 0
GW.2.182 AP GW.2.184 AP GW.2.179 APBW.2.914 AP

German 

as Foreign Language II

English for 

Specific 

Purposes

Further 

Foreign 

Language

Special Topics 

of Business 

Administration

Düring Berndt SLZDozent BW

SI, AMS LOT,OOVS,SI,AM S

AP GW.2.179 APBW.2.913 AP

Non-technical 

required 

elective 

modules III*

German 

as Foreign Language III

Projekt-

management

Further 

Foreign 

Language

Special Topics 

of Business 

Administration

GW.2.183 AP BW.2.915

Non-technical 

required 

elective 

modules II*

0 0 6 0

LOT,OOVS,SI,AM S

SI, AMS LOT, SI LOT,OOVS,SI,AM SLOT,OOVS,SI,AM S

Düring
Lauten-

schläger
SLZDozent BW

 
 
 
Following legend makes it easier for you to read the module table: 
 

module with 6 credits: module with 3 credits:

legend:  L - lecture

S - seminar

L S E P E - exercise

P - practical course

Assessment (PL):

SP written examination 

MP oral examination 

AP alternative examination

SL course achievement

colour code of departments:

module name module name BW

course type:

MT/BT

SciTec

SW

WI

out of university

participating study programmes part.stud.prog. GW

Teaching staff Teaching staff MB

module-no. PL module-no. PL ET/ IT

L S E P GP
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Following table of contents makes it easier for you to find the module descriptions: 
 

semester module number module name page 

1 ST.2.292 Applied Mechanics and Mechanical Design 7 

1 ST.2.293 Materials for Scientific Instruments 8 

1 ST.2.294 Introduction Electronics and Microsystems Engineering 9 

1 ST.2.295 Introduction Optics 11 

1 ST.2.296 Introduction Laser Technologies 12 

1 GW.2.407 Introduction to Scientific Computing 13 

1 GW.2.181 German as Foreign Language I 14 

1 or 3 BW.2.913 Special Topics of Business Administration 15 

1 GW.2.185 Business English 16 

1, 2 or 3 GW.2.179 Further Foreign Language 17 

2 ST.2.201 Advanced 3D-Design 18 

2 ST.2.204 Precision Instrumentation 19 

2 ST.2.266 Modelling and Simulation 20 

2 ST.2.290 Materials for Sensors and Electronics I 21 

2 ST.2.277 Advanced Material Characterisation 22 

2 ST.2.289 Processes for Micro- and Nanotechnology 23 

2 ST.2.297 Optical Instruments 25 

2 ST.2.298 Microoptics 26 

2 ST.2.299 Applied Laser Technologies 28 

2 GW.2.409 Scientific Computing for Optics 29 

2 ST.2.504 Soft Skills and Intercultural Training 30 

2 GW.2.408 Introduction to Programming and Data Science 32 

2 GW.2.182 German as Foreign Language II 34 

2 BW.2.914 Special Topics of Business Administration 35 

2 GW.2.184 English for Specific Purposes 36 

3 ST.2.301 Design of Instrumentation Devices 37 

3 ST.2.302 Advanced Manufacturing Technologies 38 

3 ST.2.303 Optimisation in Engineering 40 

3 ST.2.291 Materials for Sensors and Electronics II 41 

3 ST.2.278 Computational Material Sciences 42 

3 ST.2.304 Nanomaterials 43 

3 ST.2.305 System Integration and Packaging Technologies 44 

3 ST.2.306 Optomechanical Systems Design 45 

3 ST.2.307 Optoelectronics and Quantum Technologies 46 

3 GW.2.410 Image Processing and Artificial Intelligence 47 

3 ST.2.246 Scientific Writing and Presentation 49 

3 ST.2.245 Quality Management 50 

3 GW.2.183 German as Foreign Language III 51 

3 BW.2.915 Project Management 52 

4 ST.2.712 Master Thesis 53 

4 ST.2.804 Colloquium 54 
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Department SciTec 

Degree programme SI 

Module name Applied Mechanics and Mechanical Design 

Module number SciTec.2.292 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Frank Dienerowitz, Prof. Dr. Mirko Pfaff 

Module content essential concepts of engineering mechanics (limited to static problems): 
▪ statics: force, moment, free body diagram, equilibrium, internal loads, 

trusses, friction 
▪ mechanics of materials: stress, strain, Hooke's Law, failure modes, 

axial loads, bending, torsion, combined loadings  
introduction to mechanical design: 
▪ design methodology 
▪ requirements for designs 
▪ selected design elements 
▪ dimensional tolerance, fits, shape and position tolerances 

Learning objectives the students: 
▪ understand the introduced terminology and principles 
▪ can apply the approaches to solve problems in engineering 

mechanics 
▪ can apply the methods to similar problems 
▪ can apply the design methodology to a specific 
▪ can create concepts on basis of the specified requirements 

Course type (lecture, seminar, exercises, 
practical course) 

4 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used lectures, PC-based tutorials 

Learning materials lecture notes and supplementing material 

Recommended literature ▪ Hibbeler, R.; Engineering Mechanics: Statics, Pearson, 2022 
▪ Hibbeler, R.; Mechanics of Materials, Pearson, 2022 
▪ Pahl, G.; Beitz, W.; Feldhusen, J.; Grote, K.-H.; Engineering Design / 

A Systematic Approach, Springer, 2007 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

basic knowledge of mathematics and physics (Bachelor's level) 

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

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 h of preparation for exams 

Usability of this module further modules on mechanical simulation and design 

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 15/09/2025 
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Department SciTec 

Degree programme SI 

Module name Materials for Scientific Instruments 

Module number SciTec.2.293 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Dr. René Limbach, N.N. 

Module content ▪ Classification of materials 
▪ Structure of crystalline and amorphous materials 
▪ Atomic structure and atomic bonding in metals, ceramics and 

polymers 
▪ Crystal structures and imperfections in crystals 
▪ Microstructure of crystalline materials 
▪ Glass formation and glass structure 
▪ Fabrication, properties and application of metals, ceramics, glasses, 

polymers and composite materials 
▪ Thermal, chemical, electrical, magnetic, optical and mechanical 

properties of materials 
▪ Materials characterisation 

Learning objectives The students are familiarised with different types of materials, their 
classification, fabrication, properties and application. Upon completion of the 
module, the students acquired basic knowledge of relationships between 
the structure and properties of materials, and are able to explain and 
discuss fundamental concepts in materials science and engineering. 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 0 E – 0 P 

Method(s) of instruction/ media used Lectures 

Learning materials Lecture notes 

Recommended literature ▪ James Shackelford: Introduction to Materials Science for Engineers. 
Pearson, 2022 

▪ William D. Callister, Jr., David G. Rethwish: Fundamentals of 
Materials Science and Engineering. Wiley, 2016 

▪ Hartmut Worch, Wolfgang Pompe, Werner Schatt: 
Werkstoffwissenschaft. Wiley-VCH Weinheim, 2011 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

Basic knowledge of mathematics, physics and chemistry 

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

written examination (90 minutes) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The module is of relevance for all other modules related to materials 
science and engineering. 

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 15/09/2025 
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Department SciTec 

Degree programme SI 

Module name Introduction Electronics and Microsystems Engineering 

Module number SciTec.2.294 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Matthias Förster, Prof. Dr. Michael Rüb 

Module content Sub-module “Introduction Electronics” 
▪ Currents and voltages in electrical networks (direct current): Ohm's 

law, knot and mesh equation, parallel and series connection, current 
and voltage measurement,  

▪ Capacitor: charging and discharging process, time constant, series 
and parallel connection of C 

▪ Inductance: charging and discharging process, time constant, series 
and parallel connection of L 

▪ Time-dependent currents and voltages, steady state sine currents 
and voltages in linear RLC networks, complex alternating current 
calculations, vector images, filters (high pass, low pass) 

▪ Basics of analogue circuit technology, ground reference, OPV 
amplifier circuits 

▪ Filter circuits 
▪ Basic logic circuits in signal processing 

Sub-module “Microsystems Engineering” 
Lecture 
▪ Clarification of terms: microsystem engineering, semiconductor 

technology, microtechnology 
▪ Materials, substrates 
▪ Introduction to semiconductor physics and simple semi devices 
▪ Micro structuring and thin film technology 
▪ Clean rooms, defects, yield 
▪ Surface micromachining 
▪ Bulk micromachining 
▪ Packaging 

Seminar 
Based on examples from industrial and scientific practice students will gain 
competence to use the topics presented in the lecture such that new 
approaches and solutions can result from students’ reflective processes. 

Learning objectives Students… 
▪ are able to apply the basic equations of electrical engineering to 

explain time-varying processes in coils and capacitors. 
▪ can solve simple alternating current circuits using complex 

calculations or using vector images, as well as calculate and apply 
OPV and filter circuits. 

▪ can transfer electrical engineering problems to advanced subjects. 
▪ know the basic techniques of microtechnology. 
▪ are able to analyse the requirements of a certain micro-technical 

structure/ device – and to select a suitable manufacturing technology. 
▪ are able to categorize microsystems according to functionality, 

complexity and manufacturing technique. 

Course type (lecture, seminar, exercises, 
practical course) 

4 L – 0 S – 2 E – 0 P 

Method(s) of instruction/ media used ▪ Classical lecture 
▪ Seminar: interactive, discussion 
▪ Videos 
▪ Blackboard in lecture theatre and seminar room 

Learning materials Lectures slides script, handouts with exercises 

Recommended literature ▪ Scherz, Paul, Practical Electronics for Inventors, 4th Edition, 2016 
▪ Menz, Mohr; Microsystems Engineering; VCH-Verlag 2005 
▪ Madou; Fundamentals of Microfabrication; CRC Press 2002 
▪ Sze; Semiconductor Devices, Physics and Technology, Wiley 1985 
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Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

General background (Bachelor level) in mathematics, electrical engineering, 
physics and chemistry 

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

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Content-wise, the module is related to: 
▪ Materials for Sensors and Electronics I 
▪ Advanced Material Characterisation 
▪ Processes for Micro- and Nanotechnology 
▪ Microoptics 
▪ Nanomaterials 
▪ System Integration and Packaging Technologies 

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 15/09/2025 
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Department SciTec 

Degree programme SI 

Module name Introduction Optics 

Module number SciTec.2.295 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Robert Brunner 

Module content Fundamentals of Geometrical Optics: 
▪ Fermat's Principle (principle of least time) 
▪ Focal lengths, principal points, nodal points, ray direction, paraxial 

approximation 
▪ Abbe's sine condition 
▪ Imaging equations, "lens maker's formula" 
▪ Aperture and field stop, pupils and windows; vignetting 
▪ Aberrations (chromatic, spherical, coma, astigmatism, distortion, field 

curvature); correction of aberrations 
 
Fundamentals of Wave Optics: 
▪ Huygens' Principle, Abbe theory 
▪ Maxwell's equations, Fourier optics, Fresnel & Fraunhofer diffraction 
▪ Measurement of the speed of light 
▪ Polarization 
▪ Diffraction by slit and grating; grating equation 

Learning objectives After participating in the module sessions, students will be able to: 
▪ understand the fundamental concepts of geometrical optics and wave 

optics, and explain their principles, 
▪ apply the acquired basic competencies to simple optical instruments. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 0 P 

Method(s) of instruction/ media used Digital Projection or Display 

Learning materials Script 

Recommended literature ▪ Pedrotti: Introduction to Optics. Addison-Wesley; 3rd edition, 2006 
▪ Hecht: Optics. Addison-Wesley; 4th edition, 2001 
▪ Feynman, R., LEIGTHON, R., & Sands, M. (1971). The Feynman. 

Lectures of Physics, 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

Knowledge of mathematics, especially Fourier mathematics; basic 
knowledge of electrodynamics 

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

written examination (90 minutes) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module Optical instruments, lasers, micro-optics 

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 15/09/2025 
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Department SciTec 

Degree programme SI 

Module name Introduction Laser Technologies 

Module number SciTec.2.296 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Maria Dienerowitz 

Module content Absorption and emission processes; line broadening; generation of 
population inversion; three- and four-level systems; laser resonators; mode 
structure; Gaussian beams; operating modes; types of lasers; biological 
effects of laser radiation (eye, skin); classification of lasers according to 
hazard potential; measures for radiation protection; responsibilities of the 
laser safety officer 

Learning objectives Upon completion of the module, students will be able to explain the 
interaction of laser radiation with matter and understand the basic structure 
of a laser. Additionally, students will be able to calculate beam propagation 
and name the basic properties of various lasers. Along with the knowledge 
acquired about laser safety, students will be able to assess the functionality 
and properties of a laser in practical applications in terms of required power 
and laser safety. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lectures, exercises 

Learning materials Power-Point presentation, Handouts, Problem Sets 

Recommended literature ▪ K. F. Renk, Basics of Laser Physics, Springer 2017  
▪ J. Eichler, H.-J. Eichler, Laser - Bauformen, Strahlführung, 

Anwendungen, Springer-Verlag, 2015 
▪ R. Dohlus, Lasertechnik, Walter de Gruyter 2015 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

optics and physics, basic knowledge of mathematics 

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

written examination (90 minutes) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module Applied Laser Technologies, Quantum Technologies 

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 15/09/2025 
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Department SciTec 

Degree programme SI 

Module name Introduction to Scientific Computing 

Module number GW.2.407 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Henning Kempka 

Module content Fundamentals: 
▪ Matrix Analysis 
▪ Condition and well posed problems 
▪ Stability of numerical algorithms 

Solving linear systems: 
▪ Gauss elimination method 
▪ various factorizations 
▪ iterative methods 

Nonlinear equations: 
▪ Newton’s method 
▪ Fixed Point methods 

Interpolation and Approximation: 
▪ Polynomial interpolation 
▪ Least squares approximation 

Differential equations: 
▪ Basics on ODE 
▪ Numerical solutions of ODE 
▪ Boundary value problems 

Learning objectives The students know the fundamental theories and algorithms of scientific 
computing. They are able to analyse, identify, formulate, and solve 
numerical problems and define the computing requirements appropriate to 
their solutions. They also get to know and are able to use current 
techniques, skills, and tools necessary for computing numerical problems. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used Data projector, blackboard and computers in lab. 

Learning materials Working sheets and self-created manuscript. 

Recommended literature ▪ A. Quarteroni, R. Sacco, F. Saleri: Numerical Mathematics, Texts in 
applied mathematics 37, Springer. 

▪ A. Quarteroni, F. Saleri, P. Gervasio: Scientific Computing with 
MATLAB and Octave, Texts in Computational Science and 
Engineering 2, Springer. 

▪ H. P. Langtangen: A Primer on Scientific Programming with Python, 
Texts in Computational Science and Engineering 6, Springer. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

Successfully completed basic calculus courses taught during Bachelors 
studies. 

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

written examination (90 minutes) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module This module is the basis for module ‘Scientific Computing for Optics’. 

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 16/09/2025 
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Department SciTec 

Degree programme AMS, SI 

Module name German as Foreign Language I 

Module number GW.2.181 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Michael Düring 

Module content Main topics: 
Greeting, Introduction, Family and Profession, Daily routine, Leisure 
activities, Food and Drink, Past events, Travel and Vacation, Work and 
Profession, Living 

Learning objectives Students learn to understand and use the German language in everyday 
situations. They obtain the ability to pronounce the German words correctly, 
in order to make themselves understood in everyday life. They can use 
basic grammar structures. They are able to write short texts in German. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 6 E – 0 P 

Method(s) of instruction/ media used Frontal, group and partner work, alternation between digital and physical 
textbooks, work with audio-visual materials, work (partly self-study) in the 
Multimedia-Language-Pool, learning apps 

Learning materials Schubert-Verlag, Leipzig: 
Spektrum Deutsch A1, Buscha und Szita 
ISBN 3-96915–060–3 

Recommended literature ▪ Hueber - Verlag: Dreyer/ Schmidt „Lehr – und Übungsbuch der 
deutschen Grammatik“, ISBN 3–19-307255-9 

▪ Langenscheidt – Verlag: Helbig/ Buscha „Deutsche Grammatik“, 
ISBN 3–32-400118-8 

▪ Klett - Verlag: „Pons – Großwörterbuch - Deutsch als Fremdsprache, 
ISBN 3-12-517044-5 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Winter term 

Which semester during the programme 1 

Requirements for attendance/ 
knowledge 

none 

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

alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Everyday life during the stay for studying Scientific Instrumentation or 
Applied Materials Science. 

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) German 

Latest change 16/09/2025 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Special Topics of Business Administration 

Module number BW.2.913 

Study and Examination Regulations ER-version 2024 (of 13/03/2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Professor of the Department of Business Administration or lecturers. The 
choice of the lecturer is in accordance with available capacities in the 
Department of Business Administration. 

Module content The teaching offer covers all business contents: 
▪ General Business Administration 
▪ Entrepreneurial thinking and behaviour 
▪ Innovation management 
▪ Simulation game Business start-up 
▪ Intercultural business communication 

Learning objectives The students should be given the opportunity to broaden their business 
knowledge according to their personal interests. Every student has specific 
ideas of his later professional activity. It is therefore not appropriate to 
prescribe a concrete business module for students in the context of a 
specialisation. The introduction of this module allows the students to choose 
a business module that best meets its needs. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Interactive seminars with case studies and exercises 

Learning materials Lecture script, Seminar documents 

Recommended literature ▪ Topic oriented. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 1 LOT, SI, WT 
3 LOT, OOVS 

Requirements for attendance/ 
knowledge 

no previous knowledge required 

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

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module The module enables students to acquire individual business knowledge for 
their later professional activities. 

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) German/ English 

Latest change 16/09/2025 

 



Course Manual – Department SciTec – SI M.Sc. – ER 2026 

16 

 

Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Business English 

Module number GW.2.185 

Study and Examination Regulations ER-version 2024 (of 13.03.2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Dr. Kerstin Klingebiel, Ulrich Schuhknecht 

Module content ▪ Company structure and legislation 
▪ Financial matters 
▪ Globalisation 
▪ Personnel 
▪ Marketing 
▪ Operations and processes 
▪ Quality Management 

Learning objectives Based on the knowledge and skills acquired in the module Technical 
English students acquire technical vocabulary in various fields. They are 
enabled to master business situations confidently, e.g. working with 
authentic texts, discussions, problem solving (level C1 of the Common 
European Framework). They acquire the skills to read business texts 
fluently and can express themselves properly in writing and speaking. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 3 E – 0 P 

Method(s) of instruction/ media used Group work and traditional teaching, multimedia, video, audio 

Learning materials see above and video, audio 

Recommended literature ▪ Business English Handbook by Paul Emmerson, 
▪ BBC business news,  
▪ Financial Times 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Winter term 

Which semester during the programme 1 AMS, SI 
3 LOT, LOT-FT, OOVS 

Requirements for attendance/ 
knowledge 

Successful completion of technical English or equivalent (CEF* B2 – 
technical language) 
* Common European Framework 

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

Alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module Recognition in other Master programmes that require C1 CEF Business 
English. 

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 16/09/2025 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Further Foreign Language 

Module number GW.2.179 

Study and Examination Regulations ER-version 2024 (of 13/03/2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Appropriate language teacher 

Module content ▪ everyday language 
▪ leisure 
▪ studying 
▪ general professional situations 

Learning objectives Students become familiar with the French, Portuguese, Russian or Spanish 
language and acquire basic vocabulary and grammar. 
Thus, students are enabled to use a second or third language on an 
elementary level productively and receptively in a variety of professional and 
study-relevant situations (level A1-A2 of the Common European 
Framework). 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 3 E – 0 P 

Method(s) of instruction/ media used Multimedia, Video, Audio 

Learning materials French: Le Nouvel Espaces 1 
Portuguese: Power-Sprachkurs, Pons, 2015 
Russian: Workbook, scripts, handouts, dictioonary 
Spanish: Work book, handouts, dictionary 

Recommended literature ▪ Libre Echange 1, Courtillon et al, Hatier/Didier, 1991; 
▪ Studio 60 Niveau 1, Lavenne et al, Didier, 2001; 
▪ Studio 100 Niveau 1 
▪ Taxi 1, Capelle et al, Hachette/Langenscheidt, 2004 
▪ „Projekty“ Hueber-Verlag 
▪ „Kljutschi“ Hueber-Verlag 
▪ „Mosty“ Klett-Verlag 
▪ „Mirada“ Hueber-Verlag 
▪ „Gramática Ativa“, Lidel, 2016 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Winter or summer term 

Which semester during the programme AMS, LOT: 1, 2 
OOVS:  3 
SI:   1, 2, 3 

Requirements for attendance/ 
knowledge 

None or basic knowledge 

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

Alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module - 

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) French, Portuguese, Russian or Spanish 

Latest change 16/09/2025 
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Department SciTec 

Degree programme SI 

Module name Advanced 3D-Design 

Module number SciTec.2.201 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Design of Precision Instruments" 

Module coordinator Prof. Dr. Ronny Gerbach 

Module content ▪ Repetition of basics of mechanical design and presentation of 
advanced and extended approaches for 3d design and modelling 

▪ Design and construction of complex of precision instruments as well 
as optical and opto-mechanical systems 

▪ Investigation of additional aspects in the product design (e.g. 
manufacturing and cost specific design, quality management during 
product design) 

Learning objectives With completion of the module, the students are able to name important 
relations during design and construction of precision and opto-mechanical 
systems and to explain their need for the product development. In addition, 
the students can design and model components and assemblies by means 
of 3D-CAD systems and can generate technical drawings and bill of 
materials. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 2 P 

Method(s) of instruction/ media used Lecture, practical course with computer 

Learning materials Lecture notes, exercises, literature recommendations 

Recommended literature ▪ Pahl et. al.: Engineering Design, Springer Verlag 2007 
▪ Boothroyd et. al.: Product Design for Manufacture and Assembly, 

CRC Press, 2010 
▪ Pahl et. al.: Konstruktionslehre, Springer Verlag, 2007 
▪ Krause: Gerätekonstruktion in Feinwerktechnik und Elektronik, 

Fachbuchverlag Leipzig, 2000 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Technical mechanics and dynamics, basic principle of mechanical design an 
design engineering, knowledge of machine elements for mechanical and/or 
precision engineering 

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

alternative examination 
course achievement: successful attendance of practical course 

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 modules regarding system engineering 

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 05/12/2025 
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Department SciTec 

Degree programme AMS, SI 

Module name Precision Instrumentation 

Module number SciTec.2.204 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Design of Precision Instruments" 

Module coordinator Prof. Dr. Martin Schröck 

Module content Introduction, classification with respect to other technological fields, function 
and structure of instruments, design development process, design 
principles, i.e.: functional separation, functional integration; accuracy 
enhancement by error minimisation, innocence principle, invariance 
principle, error compensation, adjustment; DOF in joints, degree of mobility, 
over determinacy and its effects; special bearings and guideways for 
precision instruments, drive units for precision devices, positioning systems, 
reliability of precision instruments 

Learning objectives After completion of the module the students are able to implement 
fundamental principles for the design of precision instruments as well as the 
rules to facilitate the accuracy of precision devices. They are enabled to 
perform the practical application of these rules. Furthermore, they compare 
up-to-date elements and modules of precision instruments. Finally, we 
evaluate possibilities to improve the reliability of precision devices. 

Course type (lecture, seminar, exercises, 
practical course) 

4 L – 0 S – 0 E – 0 P 

Method(s) of instruction/ media used Lecture and applied project work 

Learning materials Lecture script, additional worksheets 

Recommended literature ▪ Blackburn, J. A.: Modern instrumentation for scientists and engineers, 
New York, Springer, 2001 

▪ Krause, W.: Konstruktionselemente der Feinmechanik, Hanser, 2004 
▪ Krause, W.: Gerätekonstruktion, Verlag Technik Berlin, 1986 
▪ Ringhardt, H.: Feinwerkelemente, Hanser, 1992 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Basic knowledge in design, engineering mechanics and mechanical 
components 

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 All design-oriented modules. 

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 05/12/2025 
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Department SciTec 

Degree programme SI 

Module name Modelling and Simulation 

Module number SciTec.2.266 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Design of Precision Instruments" 

Module coordinator Prof. Dr. Frank Dienerowitz 

Module content introduction to modelling and simulation: 
▪ study of time-variant (dynamic) systems 
▪ development of models 
▪ simulation of models (numerical analysis) 

Learning objectives The students are able: 
▪ to understand simple dynamic systems and to develop mathematical 

models 
▪ to solve mathematical models numerically 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 1 S – 0 E – 1 P 

Method(s) of instruction/ media used Lecture and practical course (tutorials) 

Learning materials Lecture notes and tutorials 

Recommended literature ▪ Bossel, H.: Modeling and Simulation, Vieweg, Wiesbaden, 1994 
▪ Bossel, H.: Systems and Models, Books on Demand, Norderstedt, 

2007 
▪ Scherf, H.E.: Modellbildung und Simulation dynamischer Systeme, 

Oldenbourg, München, 2007 
▪ Birta, L.G.: Modelling and Simulation, Springer, London, 2013 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Information Technology (basics) 

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

alternative examination 
course achievement: successful attendance of practical course 

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 ▪ projects 
▪ 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 05/12/2025 
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Department SciTec 

Degree programme AMS, SI 

Module name Materials for Sensors and Electronics I 

Module number SciTec.2.290 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type AMS: required elective module 
SI: required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Dominique Buchenau, Prof. Dr. Jörg Töpfer 

Module content Dielectrics, pyro-, piezo- and ferroelectric and piezoresistive materials and 
their applications, inhomogeneous materials and composites, smart 
materials / Charge transport in solids and application / Magnetic properties 
of dia-, para- and ferromagnetic materials Permanent magnets, soft 
magnets, magnetic recording media, XMR technologies / Metamaterials / 
Superconducting materials / Special electronic concepts for measurement 
processing, amplification, filtering and acquisition. 

Learning objectives Upon completion of the module, students will have acquired a basic 
understanding of concepts, physics, and applications of modern electronic, 
dielectric, and magnetic materials. Students will have acquired the ability to 
design and develop simple sensor- / actuator- concepts, including the 
selection of appropriate materials and the design of the elements. 

Course type (lecture, seminar, exercises, 
practical course) 

4 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used Lecture and laboratory. 

Learning materials Script, Hand-outs, publications, lab instructions. 

Recommended literature ▪ M.E. Lines, A.M. Glass, Principles and Applications of Ferroelectrics 
(Oxford University Press, 2001) 

▪ N. Spaldin, Magnetic Materials (Cambridge University Press, 2003) 
▪ R. O’Handley, Modern Magnetic Materials (J. Wiley, 2000) 
▪ actual publications (provided)  

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Solid State Physics 

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

Written examination (90 minutes), 
Course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 of preparation for exams 

Usability of this module Research Internship and Master Thesis in the field of the module. 

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 05/12/2025 
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Department SciTec 

Degree programme SI 

Module name Advanced Material Characterisation 

Module number SciTec.2.277 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Thomas Friedrich 

Module content ▪ Basics of physical material diagnostics (quantum mechanical basics, 
atomic structure, chemical bonds, crystallography) 

▪ Introduction into modern methods of physical material diagnostics 
(SEM, TEM, SPM, XRD, XRR, APT, XPS, SIMS), in each case: 
o Physical interactions between probe and sample 
o Equipment technology 
o Applications and limitations of those methods discussed using 

practical examples 
▪ Lab courses for the visualization of crystallographic structures and for 

the simulation of the interaction of high-energy electrons with solids 
as well as lab courses at SEM and XRD machines including the use 
of virtual machines 

Learning objectives Students, which have successfully mastered this module know, which 
method of material characterisation can be applied, to characterise different 
material properties with respect to given requirements (e.g., limit of 
detection or lateral resolution). They are able to understand how the results 
of the discussed methods have been obtained and they know, how to 
interpret these results correctly. Furthermore, they are able – after tool 
specific instruction – to operate an X-ray diffractometer and a scanning 
electron microscope. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 1 P 

Method(s) of instruction/ media used Lectures, exercises, lab course 

Learning materials Lecture notes 

Recommended literature ▪ H. Ibach et al.: Festkörperphysik, Springer, 2002. 
▪ W. Borchardt-Ott: Kristallographie, Springer, 2002. 
▪ J. Bauch et al.: Physikalische Werkstoffdiagnostik, Springer, 2017. 
▪ L. Spieß et al.: Moderne Röntgenbeugung, Vieweg & Teubner, 2009. 
▪ E. Lifshin: Characterisation of Materials I & II as Vols. 2A and 2B in 

Materials Science and Technology – A comprehensive treatment 
edited by Cahn, Haasen and Kramer, VCH 1992 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Bachelor level of: experimental physics, basics of material engineering and 
of physical chemistry, analysis and algebra, basics of solid-state physics 

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

alternative examination: written test, 
course achievement: successful attendance of practical course 

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 Master 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 29/01/2026 
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Department SciTec 

Degree programme AMS, SI 

Module name Processes for Micro- and Nanotechnology 

Module number SciTec.2.289 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Igor Konovalov, Prof. Dr. Michael Rüb 

Module content Lecture: 
Thin Film Technology: Cleaning and etching of substrates, micro- and 
nanoporous films, Chemical deposition techniques (CBD, electrochemical 
deposition, CVD, MO- and PECVD, ALD), Physical deposition techniques 
(vacuum evaporation, E-beam evaporation, DC and RF sputtering, PLD), 
Epitaxy (MOCVD, MBE, ALE, ECALE), methods of characterization of thin 
films. 
Microtechnology: Processes of lithography, their spatial resolution, 
chemistry of photoresist, resolution enhancement (immersion lithography, 
Reticle Enhancement Technology), EUV lithography, E-beam lithography, 
technology of passive and active microelectronic components, sensors and 
actuators. Challenges at downscaling of MOS transistors. SOI, wafer 
bonding and smart cut. 
Nanotechnology: Basic principles of nanotechnology, quantum mechanical 
size effect, quantum dot, quantum wire, nanotube, superlattice. Nanoimprint 
technology, self-organization, outlook at nanodevices. 
Laboratory course: 
▪ Contact Lithography 
▪ DC sputtering of copper 
▪ Anodizing of Aluminium 

Learning objectives The students should be able to apply the latest pattern generation and 
transfer techniques in research and industrial production. She/he should 
gain the ability to interpret and apply the current achievements and trends in 
research in the field. 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used Lecture presentation, laboratory instructions 

Learning materials Lecture and small group laboratory experiments 

Recommended literature ▪ Frey, Khan „Handbook of Thin Film Technology“ Springer Verlag 
Berlin 2016  

▪ Seshan „Handbook of Thin Film Deposition“ Elsevier 2012 
▪ Mack “Fundamental Principles of Optical Lithography” Wiley 2007 
▪ Sze, Li, Ng, „Physics of Semiconductor Devices, 4th edition“ Wiley 

Interscience, 2021 
▪ Goodnick, Korkin, Nemanich „Semiconductor Nanotechnology“ 

Springer 2018 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Basic knowledge on physics, optics and vacuum technology 

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

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 h of preparation for exams 

Usability of this module The module is the basis for subsequent modules such as “System 
Integration and Packaging Technologies”. 

Frequency of offer Every study year 

Duration of module  1 semester 

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

Language(s) English 

Latest change 05/12/2025 
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Department SciTec 

Degree programme SI 

Module name Optical Instruments 

Module number SciTec.2.297 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation “Applied Optics and Photonics” 

Module coordinator Prof. Dr. Robert Brunner 

Module content Introduction to the structure and function of optical devices: 
▪ Light sources and detectors 
▪ Eye and visual perception 
▪ Magnifiers; glasses 
▪ Telescopes (astronomical telescopes & autocollimation telescopes) 
▪ Projection systems 
▪ Microscopy (bright field – dark field, phase contrast, fluorescence 

microscopy) 
▪ Optical lithography (deep-UV – EUV, illumination systems, phase 

masks) 
▪ Spectral sensors (Czerny-Turner, imaging spectrometers); multi- and 

hyperspectral detection 
▪ Selected modern optical elements (e.g., effective media, switchable 

elements) 

Learning objectives After completing the module, students will be able to 
▪ explain the basic principles of important optical instruments. 
▪ transfer simple optical concepts to application-orientated problems. 

Course type (lecture, seminar, exercises, 
practical course) 

1 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used lecture and practical course/ digital projection and display 

Learning materials script 

Recommended literature ▪ Pedrotti: Introduction to Optics. Addison-Wesley; 3rd edition, 2006 
▪ Hecht: Optics. Addison-Wesley; 4th edition, 2001 
▪ Born, Wolf: Principles of Optics; Cambridge University Press; 7th 

edition, 1999 
▪ Goodman: Introduction to Fourier Optics; McGraw-Hill, 1996 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Introduction to optics; mathematics, especially Fourier mathematics; basic 
knowledge of electrodynamics 

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

Written examination (90 minutes), 
course achievement: practical course 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module Laser fundamentals and laser application; micro-optics; Master 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 05/12/2025 
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Department SciTec 

Degree programme SI 

Module name Microoptics 

Module number SciTec.2.298 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation “Applied Optics and Photonics” 

Module coordinator N.N. 

Module content ▪ Fundamentals of refractive and diffractive micro-optics (including 
grating equation, Fresnel & Fraunhofer approximation, diffraction 
efficiency, scalar diffraction theory, profile shapes) 

▪ Application of diffractive micro-optical elements in spectroscopic and 
imaging systems, as well as for illumination systems 

▪ Refractive micro-optics for beam shaping, homogenization, and 
coherence management 

▪ Manufacturing technologies for micro-optics (e.g., laser beam 
lithography, holography, diamond turning, e-beam lithography, 
replication techniques) 

▪ Sub-wavelength structures (e.g., "moth-eye effect"; wire-grid 
polarizers) 

Learning objectives After participating in the module sessions, students will be able to: 
▪ understand the essential physical properties of refractive and 

diffractive micro-optics and explain their principles, 
▪ describe the use of diffractive approaches in imaging, beam shaping, 

and spectroscopic systems, and apply them to specific applications, 
▪ develop and propose concepts for refractive micro-optical beam 

shaping, 
▪ evaluate and categorize manufacturing technologies for micro-optical 

components. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 0 P 

Method(s) of instruction/ media used Projection display/ illustrative materials 

Learning materials script 

Recommended literature ▪ Sinzinger, Jahns: Microoptics. Wiley-VCH; 2. überarb. u. erw. Edition 
(2003) 

▪ Jahns, Helfert. Introduction to micro-and nanooptics. John Wiley & 
Sons, 2012; 

▪ Zappe. Fundamentals of Micro-optics. Cambridge University Press, 
2010  

▪ Turunen, Wyrowski: Diffractive Optics for Industrial and Commercial 
Applications. Akademie Verlag, 1997 

▪ Herzig: Micro-Optics Elements, systems and applications. Taylor & 
Francis, 1997 

▪ Loewen, Popov: Diffraction Gratings and Applications. Marcel 
Dekker, 1997 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Knowledge of technical optics and wave optics; knowledge of mathematics, 
especially Fourier mathematics 

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

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module Optical devices, lasers in application; optical sensor technology 

Frequency of offer Every study year 

Duration of module  1 semester 

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

Language(s) English 

Latest change 05/12/2025 
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Department SciTec 

Degree programme SI 

Module name Applied Laser Technologies 

Module number SciTec.2.299 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Applied Optics and Photonics" 

Module coordinator Prof. Dr. Maria Dienerowitz 

Module content Special lasers and their application 
Nonlinear frequency generation, supercontinuum, frequency comb 
Measurement of laser parameters 
Energy, power, pulse duration, wavelength, beam quality, coherence, axial 
modes, wavefront 
Optical resonator theory 
Paraxial Helmholtz equation, matrix formalism, resonator modes, thermal 
lens, phase structure of Gaussian beams, non-Gaussian beam profiles, 
beam transformation 
Ultrafast laser pulse characterisation 
Optical correlators, Autocorrelation, Streak camera, FROG (Frequency-
Resolved Optical Gating) 
Laser-based metrology 
Current examples 

Learning objectives Upon completing of the module, students will be able to characterise laser 
radiation using the parameters they have learned and explain how to 
measure it. Building on the fundamentals of laser technology, students can 
calculate beam propagation and stability in the resonator using matrix 
optics. In addition, with the knowledge acquired about various beam 
shapes, students will learn to determine the optimal laser for different 
applications. Furthermore, students will be able to differentiate basic laser 
measurement techniques and, based on selected methods, understand the 
current use of lasers as metrology instruments. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 2 E – 0 P 

Method(s) of instruction/ media used lectures, exercises 

Learning materials Power-Point presentation, Handouts, Problem sets 

Recommended literature ▪ M. Eichhorn, Laserphysik, Springer 2013 
▪ M.W. Sigrist, Laser: Theorie, Typen und Anwendungen, Springer 

2018 
▪ B.E.A. Saleh und M.C. Teich, Fundamentals of Photonics, Wiley 

2019 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Physics, mathematics, especially matrix calculus, ray and wave optics, 
fundamentals of laser technology 

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

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
60 of presence at university 
60 h of self-study 
60 h of preparation for exams 

Usability of this module Introduction to Laser Technology, Quantum Technologies 

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 05/12/2025 
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Department SciTec 

Degree programme SI 

Module name Scientific Computing for Optics 

Module number GW.2.409 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Applied Optics and Photonics" 

Module coordinator Prof. Dr. Henning Kempka 

Module content Fundamentals: 
▪ Matrix Analysis 
▪ Curvilinear coordinates 
▪ Complex numbers 
▪ Linear systems 

Transformations: 
▪ Fourier transformation 
▪ Discrete Fourier Transformation 
▪ Laplace transformation 
▪ Wavelet transformation 

Orthogonal Functions: 
▪ Orthogonal Polynomials 
▪ Zernike Polynomials 

Differential equations: 
▪ ODE 
▪ PDE 

Learning objectives The students know the fundamental theories and algorithms of scientific 
computing for optics. They are able to analyse, identify, formulate, and solve 
numerical problems and define the computing requirements appropriate to 
their solutions. They also get to know and can use current techniques, skills, 
and tools necessary for computing numerical problems. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 2 P 

Method(s) of instruction/ media used Data projector, blackboard and computers in lab. 

Learning materials Working sheets and self-created manuscript. 

Recommended literature ▪ A. Quarteroni, R. Sacco, F. Saleri: Numerical Mathematics, Texts in 
applied mathematics 37, Springer. 

▪ G.J. Gbur: Mathematical methods for optical Physics and 
engineering, Cambridge University Press 2011. 

▪ T. Butz: Fourier Transformation for Pedestrians, Springer. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Successfully completed basic calculus courses thought during bachelor’s 
studies. 

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

written examination (90 minutes), 
course achievement: successful attendance of practical course 

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 No further modules are built up on this module directly. 

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 05/12/2025 
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Department SciTec 

Degree programme SI 

Module name Soft Skills and Intercultural Training 

Module number SciTec.2.504 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator coordination by SciTec Department, lecturer with relevant professional 
experience 

Module content The module teaches communication, social and administrative skills. 
Students choose from courses according to their interests. 
 
Examples of existing offers: 
 
Intercultural Training: 
▪ Intercultural competence: conditional factors for the development of 

intercultural competence; conceptual models of culture (Dune Model 
by J. Bolten) 

▪ Challenge of a stay abroad: preparation of a stay abroad, challenges 
and support possibilities, experiences of the course participants, 
integration strategies 

▪ Intercultural teamwork: challenges and opportunities in international 
teams 

▪ Intercultural communication and interaction: how can I communicate 
constructively despite different cultural backgrounds and 
experiences? (Communication model by Schulz von Thun) 

▪ Intercultural exchange: within the seminar intercultural exchange 
takes place in heterogeneous groups. For this purpose, the simulation 
game "Megacities" will be carried out and professionally reflected 
upon. Participants in the simulation include students from other 
departments. 

 
Tutor programme: 
▪ Students support international students in their first semester 
▪ Students receive training on legal and organizational topics 
▪ Supervision by module coordinator 

 
MS-Office Workshops: 
▪ PowerPoint: Presentations quick and easy 
▪ Word: How to quickly format master thesis, laboratory reports or other 

large documents. 
▪ Excel: Crash through the basics, intelligent tables and other helpful 

tools, data evaluation quick and easy with Pivot tables, how to record 
a macro for repeated tasks 

Learning objectives Intercultural Training: 
After completing the seminar, students will be able to define intercultural 
competence and know how to strengthen their intercultural skills. 
Working in heterogeneous groups enables the students to deal with conflict 
situations and to develop alternative solution strategies. Through 
intercultural exchange, students can reflect on their thought patterns and 
gain new social and communicative perspectives. Students are able to 
create conditions to minimize culture-related misunderstandings and 
conflicts. Students will be sensitized to cultural differences and 
commonalities of different groups. 
Students strengthen their foreign language competence in oral English and 
German. 
 
Tutor Programme: 
On completion of this module, students will have relevant key professional 
skills in: 
▪ Social skills, especially communication skills, 
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▪ Interdisciplinary methodological competence, 
▪ Intercultural competence, 
▪ Practical experience, 
▪ Foreign language competence English. 

 
MS Office workshop: 
After completing this module, students will have relevant key professional 
skills in: 
▪ effective use of Microsoft Office programs, 
▪ practical experience. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used ▪ Interactive and collaborative group work  
▪ Seminar (online and on Campus) 
▪ Project work and Simulation Game 

Learning materials exercises, work instructions, literature 

Recommended literature ▪ Bolten, J. (2014): The Dune Model – or: How to Describe Cultures. 
Research Gate. 

▪ Schulz von Thun, F. (2016): Miteinander reden 1. Störungen und 
Klärungen: Allgemeine Psychologie der Kommunikation. 

▪ Skern: Writing Scientific English – a Workbook. Facultas, 2019 
▪ Kate L. Turabian: A Manual for Writers of Research Papers, 

University of Chicago Press 2007 
▪ Bilke, P.; Sprung, U. (2018): Excel 2019: die Anleitung in Bildern. 

Rheinwerk Verlag 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Required language level: English B1 

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

course achievement: successful attendance 
(includes topic-specific term paper or presentation) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module The acquired interdisciplinary skills can be used for their own studies as well 
as in their work contexts. Students will be able to use the knowledge they 
have acquired in intercultural situations at home and abroad. 

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 05/12/2025 
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Department SciTec 

Degree programme AMS, SI 

Module name Introduction to Programming and Data Science 

Module number GW.2.408 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type SI: compulsory module 
AMS: required elective module 

Module coordinator Prof. Dr. Christina Claß 

Module content This module introduces to: 
▪ computational thinking 
▪ programming 
▪ data literacy and data science 

using Python. 
 
The content of this course is as follows: 
▪ algorithm definition 
▪ data types 
▪ sequences and collections 
▪ numpy arrays and pandas data frames 
▪ variables 
▪ control structures 
▪ input and output 
▪ functions 
▪ data visualizations 
▪ data statistics and summary 
▪ data manipulations 

Learning objectives Students  
▪ can define the term algorithm and data abstraction 
▪ can define different data types, their characteristics and valid 

operations 
▪ can understand and implement simply Python programs using: 
o Variables (numeric types, sequences, dictionaries) 
o Input and output (standard input / output and files) 
o Control structures (if, while and for) 
o Functions (function definitions and functions calls) 

▪ can use numpy arrays and pandas data frames 
o Read data from and write data to files 
o Access single data as well as rows and columns 
o Modify data 
o Create numpy arrays and data frames  

▪ can analyse data 
o Calculate summary statistics and aggregate information 
o Identify outliers 
o Identify Null values, inconsistencies, wrong values and know 

strategies to clean and correct data 
▪ can visualize data 
o Using functions from matplotlib pyplot 

▪ can understand API documentation and use new functions / 
parameters based on information in documentation  

▪ can formulate an algorithmic solution to a specific problem and 
translate this algorithm to Python code 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used ▪ The content will be presented in weekly lectures using slides and 
small interactive assignment (e.g., using particify / moodle choice 
activity) 

▪ Students practice the code elements at home using jupyter 
notebooks with graded assignments 

▪ In a bi-weekly exercise session problems are discussed and solved 
using introduced algorithmic as well as data science related concepts. 
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The solution is first developed on paper before students are asked to 
translate it to Python. A Jupyterhub installation allows students to 
interact with notebooks using tablets or other mobile devices during 
the assignment session. 

Learning materials Slides, Jupyter Notebooks, graded Assignments for self-study, assignment 
sheets 

Recommended literature ▪ John V. Guttag: Introduction to Computation and Programming Using 
Python With Application to Understanding Data, 2nd ed., 2016, MIT 
Press 

▪ Cay Horstmann, Rance Necaise: Python for Everyone, 2nd ed. Wiley, 
2016 

▪ Joel Grus, Data Science from Scratch, O’Reilly, 2015 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Basic mathematical (statistical) knowledge. Basic programming knowledge 
is of advantage but not required. 

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

written examination (90 minutes) – 70% 
alternative examination – 30% 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module This course is useful for all other modules as computational thinking as well 
as basic data literacy knowledge is relevant for numerous areas. 

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 05/12/2025 

 



Course Manual – Department SciTec – SI M.Sc. – ER 2026 

34 

 

Department SciTec 

Degree programme AMS, SI 

Module name German as Foreign Language II 

Module number GW.2.182 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Michael Düring 

Module content Getting to know each other, Professional matters, Daily activities, Leisure, 
Food, Work and Office, Daily routines, Education, Studies, Invitations and 
Congratulations, Languages and Travel, Media and Politics, Inventions, 
Technology, Health, Cities and Living, Festivals and Celebrations 

Learning objectives The students are enabled to understand basic situations from everyday life 
and the professional world and to respond to them both orally and in writing. 
They acquire foundational knowledge of German grammar and learn to 
pronounce the language correctly in terms of phonetics. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 6 E – 0 P 

Method(s) of instruction/ media used Frontal, group and partner work, alternation between digital and physical 
textbooks, work with audio-visual materials, work (partly self-study) in the 
Multimedia-Language-Pool, learning apps 

Learning materials Schubert-Verlag: 
„Spektrum Deutsch A2“ 
ISBN – Lehr-und Arbeitsbuch: 3-9615-063-4 

Recommended literature ▪ Hueber - Verlag: Dreyer/ Schmidt „Lehr – und Übungsbuch der 
deutschen Grammatik“, ISBN 3–19-307255-9 

▪ Langenscheidt – Verlag: Helbig/ Buscha „Deutsche Grammatik“, 
ISBN 3–32-400118-8 

▪ Klett - Verlag: „Pons – Großwörterbuch - Deutsch als Fremdsprache, 
ISBN 3-12-517044-5 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Knowledge of German on A1-level 

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

alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Everyday life during the stay for studying Scientific Instrumentation or 
Applied Materials Science. 

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) German 

Latest change 05/12/2025 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Special Topics of Business Administration 

Module number BW.2.914 

Study and Examination Regulations ER-version 2024 (of 13/03/2024), 
ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Professor of the Department of Business Administration or lecturers. The 
choice of the lecturer is in accordance with available capacities in the 
Department of Business Administration. 

Module content The teaching offer covers all business contents: 
▪ General Business Administration 
▪ Innovation management 
▪ Simulation game Business start-up 

Learning objectives The students should be given the opportunity to broaden their business 
knowledge according to their personal interests. Every student has specific 
ideas of his later professional activity. It is therefore not appropriate to 
prescribe a concrete business module for students in the context of a 
specialisation. The introduction of this module allows the students to choose 
a business module that best meets its needs. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Interactive seminars with case studies and exercises 

Learning materials Lecture script, Seminar documents 

Recommended literature ▪ Topic oriented. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

no previous knowledge required 

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

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module The module enables students to acquire individual business knowledge for 
their later professional activities. 

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) German/ English 

Latest change 29/01/2026 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name English for Specific Purposes 

Module number GW.2.184 

Study and Examination Regulations ER-version 2024 (of 13/03/2024), 
ER-version 2026 (of 13/08/2025) 

module type LOT, LOT-FT: compulsory module 
AMS, OOVS, SI: required elective module 

Module coordinator Dr. Dagmar Berndt, Ulrich Schuhknecht 

Module content ▪ Aspects from the specialities of the Master's degree programmes 
▪ technical texts of journals, magazines, and books 
▪ professional conversion (talks, conferences etc.) 
▪ project laboratory presentation 
▪ negotiations 

Learning objectives Based on the knowledge and skills acquired in the module “Technical 
English” students acquire technical vocabulary in various fields. They are 
enabled to master professional situations confidently, e.g., working with 
authentic texts, discussions, presentations of engineering matters, 
negotiations (level C1 of the Common European Framework). They acquire 
the skills to read technical texts fluently and can express themselves 
properly in writing and speaking. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 3 E – 0 P 

Method(s) of instruction/ media used Group work and traditional teaching, multimedia, video, audio 

Learning materials Scripts, video, audio 

Recommended literature ▪ “engine” Hoppenstedt 
▪ Technoplus - software 
▪ Relevant articles and reviews 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) summer term 

Which semester during the programme 2 

Requirements for attendance/ 
knowledge 

Successful completion of technical English or equivalent (CEF* B2 – 
technical language) 
* Common European Framework 

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

alternative examination 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module Recognition in other Master programmes that require C1 CEF*. 

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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Design of Instrumentation Devices 

Module number SciTec.2.301 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Design of Precision Instruments" 

Module coordinator Prof. Dr. Mirko Pfaff, Prof. Dr. Burkhard Voß 

Module content Development of electronic components: 
▪ Embedded programming concepts trained with a single board 

computer 
▪ Use of sensor modules with analogue or digital output. 
▪ Use of the digital interfaces UART, I2C and SPI 
▪ Use of ADCs. 

 
Mechanical design: 
▪ Design methodology 
▪ Conceptualisation and design of complex technical equipment 

systems 
▪ Continuous 3D modelling of the systems 
▪ Design-accompanying function-orientated simulation 

Learning objectives With the help of the knowledge and skills taught in the module, students can 
independently conceptualise and design assemblies for measuring devices 
for the systematic development of complex electronic circuits and 
mechanical assemblies. The necessary sensors can be selected in a 
targeted manner and integrated into the device design in a functionally 
appropriate manner. Students use their application-ready knowledge to 
create all necessary production documents on the basis of the design with 
the aid of a continuous digital process chain. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 3 P 

Method(s) of instruction/ media used Lectures, PC-based tutorials, lab course 

Learning materials lecture notes and supplementing material 

Recommended literature ▪ Scherz, P.; Monk, S.; Practical electronics for inventors, McGraw-Hill 
Education, 2016 

▪ Pahl, G.; Beitz, W.; Feldhusen, J.; Grote, K.-H.; Engineering Design / 
A Systematic Approach, Springer, 2007 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Applied Mechanics and Mechanical Design, Introduction to Electronics and 
Microsystems Engineering 

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

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 h of preparation for exams 

Usability of this module 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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Advanced Manufacturing Technologies 

Module number SciTec.2.302 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Design of Precision Instruments" 

Module coordinator Prof. Dr. Jens Bliedtner, Dr. Kerstin Götze 

Module content Students in this module will learn both the physical and technological 
fundamentals as well as the practical applications of modern manufacturing 
technologies. This includes consideration of the entire process chain, from 
individual components to assemblies. 
Key focus areas include: 
▪ Surface Processing and Polishing: Processes for smoothing and 

shaping optical surfaces, such as CNC polishing and 
magnetorheological finishing (MRF). 

▪ Measurement and Testing Techniques: Methods for quality control, 
including interferometry, scatterometry, and surface topography 
analysis. 

▪ Aspheres and Freeform Optics: Technologies and challenges in the 
fabrication of complex optical geometries. 

▪ Laser Cutting, Drilling, and Welding: Differences in energy density 
and material removal mechanisms. 

▪ Micromachining: Ultrafast pulsed lasers for precise surface 
structuring and the production of microcomponents. 

▪ Laser-Based Surface Modification: Laser texturing, surface 
refinement, and functionalization for optical applications. 

▪ Additive Manufacturing Technologies: Overview of additive processes 
such as selective laser sintering (SLS), stereolithography (SLA), and 
selective laser melting (SLM). 

▪ Materials and Their Properties: Analysis of metallic, ceramic, and 
polymer materials for additive manufacturing. 

▪ Hybrid Processes: Combining additive technologies with conventional 
manufacturing methods for high-precision applications. 

Practical skills will be taught in selected laboratory sessions. 

Learning objectives Students will be enabled to plan individual components and assemblies in a 
material- and production-appropriate manner, as well as to translate the 
corresponding 3D CAD models into manufacturing process sequences. 
They will acquire precision manufacturing techniques and develop 
confidence in handling key manufacturing parameters and equations. A 
central learning objective is the characterization and application of essential 
manufacturing processes in optical technology, laser material processing, 
additive manufacturing, and other precision techniques. An advanced 
learning goal is the evaluation of manufacturing processes and the 
economic comparison of different methods. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 2 P 

Method(s) of instruction/ media used Knowledge will be imparted through lectures, while practical work will be 
conducted in the form of laboratory experiments and the use of CAD-CAM 
tools. 

Learning materials The electronic lecture script will be provided in the form of a slide collection, 
supplemented by worksheets, exercise examples, video sequences, 
demonstrators, and laboratory experiment manuals. 

Recommended literature ▪ Bliedtner, J.; Gräfe, G.; Hector, R.: Optical Technology. McGraw Hill. 
New York. 2011 (Neuauflage 2025) 

▪ Gebhardt, A., Hötter; J.: Addive Manufacturing. Hanser. 2016 
▪ Steen, W.; Mazumder J.: Laser Material Processing. Springer. 2010 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ Fundamentals of design and manufacturing technology, Design 
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knowledge fundamentals, Manufacturing technology, CAD-CAM integration, Precision 
manufacturing, Process economics 

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

written examination (90 minutes) 
course achievement: successful attendance of practical course 

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 Specialization module in engineering programs 

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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Optimisation in Engineering 

Module number SciTec.2.303 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Design of Precision Instruments" 

Module coordinator Prof. Dr. Frank Dienerowitz 

Module content ▪ recognising and classifying optimization problems in engineering 
▪ discussion on optimization problems for both simulation and 

experiments 
▪ introduction to parameter optimisation: 

o parameterisation of problems 
o sensitivity analysis (design of experiments, evaluation of results, 

deriving meta model) 
o optimisation (design space, objective function, optimisation 

methods, robust optimisation) 

Learning objectives The students are enabled by passing the module to: 
▪ recognize optimization problems in engineering 
▪ conduct parameter optimization 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 1 S – 0 E – 1 P 

Method(s) of instruction/ media used Lecture, seminar/ tutorials and laboratory course 

Learning materials lecture notes, discussions/ presentations/ tutorials on engineering problems 

Recommended literature ▪ Kochenderfer, M., Wheeler, T. A., Algorithms for Optimization, MIT 
Press, 2019 

▪ Schumacher, A., Optimierung mechanischer Strukturen: Grundlagen 
und industrielle Anwendungen, Springer, 2020 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

▪ introduction to computer science, 
▪ at least one engineering module completed (recommendation) 

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

alternative examination 
course achievement: successful attendance of practical course 

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 Module of general nature, usable for a variety of modules 

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 29/01/2026 
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Department SciTec 

Degree programme AMS, SI 

Module name Materials for Sensors and Electronics II 

Module number SciTec.2.291 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type AMS: required elective module 
SI: required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Dominique Buchenau, Dr. René Limbach 

Module content ▪ Memristors 
▪ Magnetohydrodynamics / Superconductivity 
▪ Metamaterials 
▪ Materials for optical and photonic applications in sensors and 

electronics 
▪ Formation, structure and properties of optical materials 
▪ Optical properties, light-matter-interactions, luminescence, optical 

nonlinearity 

Learning objectives The lecture ties in with the module MSE-I by deepening the topic: Piezo 
active Materials: MSE-II and extends and deepens knowledge from the 
areas of: Theory and Application of Memristors, Magnetohydrodynamics, 
and Theory and Application of Superconducting Materials. In the transition 
to the lecture section: Light-Matter-Interactions, the section: Fundamentals 
and Theory of Metamaterials is included in the lecture. The students acquire 
basic understanding of concepts and physics of light-matter-interactions in 
glasses and amorphous materials. After completion of the module, the 
students are familiarized with the materials for optical and photonic 
applications, and they have the ability to select appropriate materials and 
fabrication steps for application in sensors and electronics. 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lecture, exercises 

Learning materials Lecture notes, exercise tasks 

Recommended literature ▪ Ronald Tetzlaff: Memristors and Memristive Systems. Springer New 
York, 2014 

▪  Tie Jun Cui, David Smith, Ruopeng Liu: Metamaterials. Springer, 
2010 

▪ R. G. Sharma: Superconductivity. International Publishing 
Switzerland, 2016 

▪ J. David Musgraves, Juejun Hu, Laurent Calvez: Springer Handbook 
of Glass. Springer Cham, 2019 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Materials for Sensors and Electronics I; Materials for Scientific Instruments 
for students of master’s degree programme Scientific Instrumentation 

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

alternative examination 

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 master 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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Computational Material Sciences 

Module number SciTec.2.278 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Thomas Friedrich 

Module content The Computational Materials Science module provides an overview of 
computer-aided methods and tools in materials science. Using the 
CALPHAD method and the MatCalc software, phase equilibrium diagrams 
and phase transformation processes are simulated. The simulation of 
precipitation kinetics in metallic alloys is also discussed. The methodology 
of molecular dynamics is introduced and its applications in materials science 
are shown. This also includes the basics of interatomic potentials and force 
fields as well as the analysis and interpretation of simulation results. 

Learning objectives After completing the module, students are able to understand and apply 
basic computer-aided methods in materials science. They are proficient in 
using the MatCalc software to calculate phase diagrams and simulate 
precipitation kinetics. In addition, they can carry out molecular dynamic 
simulations to investigate atomic processes such as diffusion, defect 
dynamics and thermal behaviour. By practical exercises, students gain 
experience in interpreting simulation results, critically evaluating their 
accuracy, and linking these findings with experimental data to draw 
informed conclusions. They also develop the ability to assess the strengths 
and limitations of simulation methods in materials science and make 
informed decisions about their application in real-world scenarios. 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lecture 

Learning materials Lecture notes, exercises 

Recommended literature ▪ Kozeschnik, E.; Modeling solid-state precipitation; Momentum Press; 
2013. 

▪ Saunders, N., and Miodownik A. P., eds.; CALPHAD (calculation of 
phase diagrams): a comprehensive guide; Pergamon; 2014. 

▪ Lee, J. G.; Computational materials science: an introduction; CRC 
press; 2011. 

▪ Frenkel, D. and Smit, B.; Understanding molecular simulation: from 
algorithms to applications; Elsevier, 2023. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Basics in thermodynamics, solid-state physics, quantum mechanics, 
statistics and computer science 

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. 
“Nanomaterials”); 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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Nanomaterials 

Module number SciTec.2.304 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Materials and Processes" 

Module coordinator Prof. Dr. Thomas Friedrich 

Module content ▪ Properties of nanomaterials (mechanical, optical, thermal, electrical, 
and magnetic) and their specific characteristics and differences 
compared to bulk materials 

▪ Methods to characterize the properties of nanomaterials 
▪ Manufacturing processes for nanoparticles, thin films, and other 

nanomaterials 
▪ Carbon nanostructures (graphene, fullerenes, nanotubes) 

Learning objectives Upon completion of the module, students are able to understand and 
explain the properties of nanostructures and the underlying physical 
phenomena, and to apply this knowledge specifically to the development of 
products with metal, ceramic, and semiconductor nanostructures. They are 
also capable of identifying, differentiating, and explaining chemical and 
physical manufacturing processes and applying them in practice. In 
addition, they possess practical experience with selected processes. 
Students are familiar with relevant analytical methods for characterizing 
nanostructures, can apply them independently, and can evaluate and 
interpret the results. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 0 E – 1 P 

Method(s) of instruction/ media used lecture, exercises, practical course 

Learning materials Lecture scripts and presentations, collection of exercises, laboratory 
instructions 

Recommended literature ▪ Murty, Budaraju S., et al. Textbook of nanoscience and 
nanotechnology. Springer Science & Business Media, 2013. 

▪ Schodek, Daniel L., Paulo Ferreira, and Michael F. Ashby. 
Nanomaterials, nanotechnologies and design: an introduction for 
engineers and architects. Butterworth-Heinemann, 2009. 

▪ Rogers, Ben, Jesse Adams, and Sumita Pennathur. Nanotechnology: 
understanding small systems. Crc Press, 2007. 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Knowledge in physics (particularly solid-state physics), fundamentals of 
organic and inorganic chemistry and materials science 

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

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The content of the module is helpful for the subsequent Master's thesis and 
for students' professional careers. 

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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name System Integration and Packaging Technologies 

Module number SciTec.2.305 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Materials and Processes" 

Module coordinator N.N. 

Module content ▪ Introduction in the topic of system integration and packaging 
▪ Function and requirements on materials and processes 
▪ Materials for system integration and packaging 
▪ Approaches and technologies of integration processes on wafer level 

(e.g., wafer bonding, hybrid integration) 
▪ Technologies for chip-to-chip bonding, chip-to-wafer bonding and 

chip stacking 
▪ Electrical contacting (e.g., wire bonding, through silicon vias) 
▪ Characterization of microelectronic packages 

Learning objectives The students are able to describe the setup of microelectronic sensors and 
important components. They can name process and technologies for 
system integration and packaging. The students can describe needed 
equipment and the execution of the integration processes. They are enabled 
to develop approaches for packaging and integration processes for sensor 
production and bridging the gap between wafer processing and the use of 
sensors. Finally, the students know approaches for characterization of 
packaged devices for failure analysis and improving reliability. 

Course type (lecture, seminar, exercises, 
practical course) 

2 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lectures and exercises 

Learning materials Lecture notes, hand-outs supporting lecture, worksheets 

Recommended literature ▪ Lindroos (ed.): Handbook of silicon based MEMS materials and 
technologies (micro and nano technologies), 3rd edition, Elsevier, 
2020 

▪ Blackwell (ed.), The Electronic Packaging Handbook, 1st edition, 
Taylor Francis Group, 2000 

▪ Tu et al.: Electronic Packaging Science and Technology, 1st edition, 
Wiley VCH, 2022 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Basic knowledge in engineering sciences and process technologies for 
microelectronic and microsystems 

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

written examination (90 minutes) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module All process-oriented modules, 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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Optomechanical Systems Design 

Module number SciTec.2.306 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Applied Optics and Photonics" 

Module coordinator Prof. Dr. Ronny Gerbach, Prof. Dr. Mirko Pfaff, N.N. 

Module content ▪ Motivation and introduction in the topic optomechanical systems 
▪ Symmetry, raytracing and aberrations 
▪ Paraxial optics, aberration theory, colour aberrations 
▪ Dimensioning and design of opto-mechanical systems 
▪ Development process of opto-mechanical systems 
▪ Evaluation and optimization of the design using simulations 

Learning objectives The students are able to apply basic terms to describe optical systems and 
their aberrations. They will have an understanding for the paraxial relations 
in rotationally symmetrical systems and for the correction of colour errors 
based on Seidel's theory. The students will be enabled to systematically 
develop an optomechanical system, model it using 3D-CAD and verify its 
function by design-accompanying analyses by FEM. 

Course type (lecture, seminar, exercises, 
practical course) 

1 L – 0 S – 1 E – 2 P 

Method(s) of instruction/ media used Lectures, solving of exercises, lab course 

Learning materials Lecture notes, exercises, work sheets, content supporting handouts 

Recommended literature ▪ Geary: “Introduction to Lens Design with practical ZEMAX examples”, 
Willmann-Bell, 2002 

▪ Kidger: “Fundamental Optical Design“, SPIE, 2001 
▪ Kingslake: “Lens Design Fundamentals”, Academic Press, 1978 
▪ O’Shea: Elements of modern optical design. New York: Wiley, 1985 
▪ Vukobrotovich: Optomechanical Design. Bellingham, Washington: 

SPIE, 1993 
▪ Yoder: Opto-mechanical systems design. Bellingham, Washington: 

Spie Press, 2006 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

▪ physical optics, technical optics, 
▪ basic knowledge of 3D modelling (fundamentals of design) 

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

alternative examination 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
52,5 h of preparation for exams 

Usability of this module 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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Optoelectronics and Quantum Technologies 

Module number SciTec.2.307 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Applied Optics and Photonics" 

Module coordinator Prof. Dr. Maria Dienerowitz, N.N. 

Module content Optoelectronics 
▪ Teaching the theoretical principles of photonic processes in 

semiconductor structures; 
▪ Functional conditions and properties of optoelectronic components; 
▪ Interaction of components in typical applications; 

Quantum Technologies 
Fundamental concepts, two-state systems (qubits), quantum effects 
(superposition, observer effect), entanglement, single-photon experiments, 
applications of laser-based quantum technologies (fluorescence 
microscopy, introduction to quantum computers, quantum communication, 
quantum imaging) 

Learning objectives Upon completion of the module, students … 
▪ students are familiar with the operating conditions of basic 

optoelectronic components. 
▪ students can create and test simple functional models of 

optoelectronic assemblies. 
▪ will be able to understand basic effects in quantum optics as well as 

analyse the experimental implementation of these.  
▪ will be able to apply the knowledge gained about quantum optical 

concepts to understand current quantum technologies. 

Course type (lecture, seminar, exercises, 
practical course) 

4 L – 0 S – 1 E – 0 P 

Method(s) of instruction/ media used lectures, exercises 

Learning materials Power-Point presentation, Handouts, Problem Sets 

Recommended literature ▪ Safa Kasap: Optoelectronics & Photonics: Principles & Practices. 
Pearson, 2013 

▪ Kenneth A. Jones: Optoelektronik, Weinheim: Wiley-VCH, 1992 
▪ Mark Fox, Quantum Optics, Oxford University Press 2014 
▪ Ulrich Kubitscheck, Fluorescence Microscopy, Wiley-VCH 2017 
▪ Hans Bachor, A Guide to Experiments in Quantum Optics, Wiley-

VCH 2019 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Physics, Introduction to Electronics, Microsystems Engineering, optics, 
fundamentals of laser technology 

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 
75 h of presence at university 
52,5 h of self-study 
52,5 h of preparation for exams 

Usability of this module Master’s Thesis, Introduction to Laser Technology, Applied Laser 
Technology 

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 29/01/2026 
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Department SciTec 

Degree programme SI 

Module name Image Processing and Artificial Intelligence 

Module number GW.2.410 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module, specialisation "Applied Optics and Photonics" 

Module coordinator Prof. Dr. Christina Claß, N.N. 

Module content ▪ Introduction and Overview 
▪ Image representations and formats 
▪ colour spaces, channels 
▪ image transformations 
▪ filters, edge detections and morphological operations  
▪ feature extraction 
▪ introduction to machine learning for image processing 
▪ introduction to neural networks and deep learning 
▪ deep learning for image processing and sample architectures (like U-

Net) 
▪ advanced topics and applications 

Learning objectives Student can 
▪ explain core image processing concepts (image representation, 

colour spaces, file formats) 
▪ apply basic image transformations (resizing, cropping, rotation, 

conversion between colour spaces) 
▪ apply and implement various filters (e.g., Gaussian, median) 
▪ can use various techniques (edge detection. Histogram equalization) 

to enhance images and extract meaningful information 
▪ explain basic machine learning concepts and models 
▪ explain the concept and training of artificial neural networks 
▪ explain the different elements of convolutional neural networks 
▪ implement sample CNNs using Deep learning frameworks 
▪ explain the concept of transfer learning and apply it with a sample 

network architecture 
▪ define and interpret metrics and evaluate model performance 
▪ explain the relevant steps in a machine learning process for image 

processing 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 0 E – 2 P 

Method(s) of instruction/ media used Lectures to present the material. The lectures are complemented with small 
hands-on exercises. Self-study material to revise lecture content. Practical 
assignments are complemented with introductory jupyter notebooks 

Learning materials Lecture slides, theoretical exercises, lab exercises,  
The practical exercises will use Python and related libraries 

Recommended literature ▪ R. Gonzalez, R. Wood. Digital Image processing. 4. Ed., Peason, 
2017 

▪ R. Szeliski, Computer Vision: Algorithms and Applications, 2nd ed, 
Springer, 2022 

▪ V. Lakshmanan, M. Görner, R. Gillard, Practical Machine Learning for 
Computer Vision: End-to-End Machine Learning for Images, O’Reilly, 
2021 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Introduction to Programming and Data Science or similar 

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

written examination (90 minutes) 
course achievement: successful attendance of practical course 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
75 h of presence at university 
52,5 h of self-study 
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52,5 h of preparation for exams 

Usability of this module For students of the applied optics and photonics stream. 

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 29/01/2026 

 



Course Manual – Department SciTec – SI M.Sc. – ER 2026 

49 

 

Department SciTec 

Degree programme SI 

Module name Scientific Writing and Presentation 

Module number SciTec.2.246 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Ronny Gerbach, Nancy Reichel 

Module content ▪ Scientific Writing 
▪ Presentation of a scientific work 
▪ Research scientific topics 
▪ Software for scientific purposes (proprietary, free) 
▪ Good scientific practice 

Learning objectives After completion of this module the students are able to understand the 
necessity of a scientific approach to working, writing and presenting. The 
students can deduce and apply the techniques of scientific writing and 
communication. 

Course type (lecture, seminar, exercises, 
practical course) 

1 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Interactive lecture, seminar 

Learning materials Presentation, lecture notes, teaching aids 

Recommended literature ▪ R.E. Berger: A Scientific Approach to Writing for Engineers and 
Scientists, Wiley, 2014 

▪ M. Alley: The Craft of Scientific Writing, Springer, 1996 
▪ M. Alley: The Craft of Scientific Presentations, Springer, 2013 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

(Basic) Knowledge in scientific working. 

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

course achievement: successful attendance with paper and presentation 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module The module is of relevance for all other subjects requiring knowledge in 
scientific writing and communication. It can be used in undergraduate as 
well as in master courses. For courses with a teaching language other than 
English a translation might be necessary. 

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 29/01/2026 

 



Course Manual – Department SciTec – SI M.Sc. – ER 2026 

50 

 

Department SciTec 

Degree programme SI 

Module name Quality Management 

Module number SciTec.2.245 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator Prof. Dr. Ronny Gerbach 

Module content Knowing tools of quality management is the basis for a successful business 
activity on the market. The combination of individual tools helps to achieve 
optimal results for companies and to enable targeted searches for weak 
points. Error prevention and optimization are important processes for 
running a business. 

Learning objectives Passing this module, the students know several kinds of quality 
management systems and are able to apply methods for quality planning 
(e.g., QFD), for process realization of products (e.g., PPAP, SPC and Poka 
Yoke), for quality evaluation (e.g., process and measurement capability 
tests) and for quality improvement (e.g., DOE and Six Sigma) 

Course type (lecture, seminar, exercises, 
practical course) 

3 L – 0 S – 0 E – 0 P 

Method(s) of instruction/ media used Lecture in connection with internship, handling and training of management 
techniques, presentation technique 

Learning materials Script, worksheets 

Recommended literature ▪ Linß: Qualitätsmanagement für Ingenieure. Leipzig: Fachbuchverlag, 
2001 

▪ George: Lean Six Sigma for service. New York: McGraw-Hill, 2003 
▪ George, Maxey, Rowlands, Price: The Lean Six Sigma Pocket 

Toolbook, McGraw-Hill Professional, 2004 
▪ Juran, DeFeo: Juran‘s Quality Handbook, 6. Edition, McGraw-Hill 

Professional, 2010 
▪ Pyzdek, Keller: The Handbook for Quality Management, Second 

Edition, McGraw-Hill Professional, 2012 
▪ Stamatis: Advanced Quality Planning, Productivity Press, 2001 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Mathematical knowledge in the field of statistics and probability calculus 

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

written examination (90 minutes) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
45 h of presence at university 
22,5 h of self-study 
22,5 h of preparation for exams 

Usability of this module Professional Practice 

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 29/01/2026 
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Department SciTec 

Degree programme AMS, SI 

Module name German as Foreign Language III 

Module number GW.2.183 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type required elective module 

Module coordinator Michael Düring 

Module content Everyday life and habits, Food and eating habits, working life, Learning and 
further education, Study and work, Health and fitness, Cultural and 
intercultural issues, Products and consumption, Travel and transport, Media, 
History and politics, Innovations and creativity 

Learning objectives Students will be able to understand issues from professional and everyday 
life and respond to them appropriately both orally and in writing. They 
exchange views on political, cultural and historical topics and acquire 
knowledge of German grammar at an intermediate level. They improve their 
phonetics and intonation skills. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 0 S – 6 E – 0 P 

Method(s) of instruction/ media used Frontal, group and partner work, alternation between digital and physical 
textbooks, work with audio-visual materials, work (partly self-study) in the 
Multimedia-Language-Pool, learning apps 

Learning materials Schubert-Verlag: 
„Spektrum Deutsch – B1“ 
ISBN – Lehr- und Arbeitsbuch: 3-969150-66-5 

Recommended literature ▪ Hueber - Verlag: Dreyer/ Schmidt „Lehr – und Übungsbuch der 
deutschen Grammatik“, ISBN 3–19-307255-9 

▪ Langenscheidt – Verlag: Helbig/ Buscha „Deutsche Grammatik“, 
ISBN 3–32-400118-8 

▪ Klett - Verlag: „Pons – Großwörterbuch - Deutsch als Fremdsprache, 
ISBN 3-12-517044-5 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) winter term 

Which semester during the programme 3 

Requirements for attendance/ 
knowledge 

Knowledge of German on A2-level 

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

alternative examination 

ECTS credits 6 

Work load in: 180 h of total work load, therefrom 
90 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module Everyday life during the stay for studying Scientific Instrumentation or 
Applied Materials Science. 

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) German 

Latest change 29/01/2026 
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Department SciTec 

Degree programme LOT, SI 

Module name Project Management 

Module number BW.2.915 

Study and Examination Regulations ER-version 2024 (of 13/03/2024), 
ER-version 2026 (of 13/08/2025) 

Module type LOT: compulsory module 
SI: required elective module 

Module coordinator Dr. Arndt Lautenschläger 

Module content The basics and methods of project planning and project management are 
developed and applied. The student is gradually introduced to time, 
personnel and cost planning using practical examples. Modern project 
management methods are learned and applied self-reliantly using software 
such as MS Project, OpenProject, GanttProject or ProjectLibre. Smaller 
projects and simple project networks are planned and tracked in numerous 
exercises. As an example, a stage in the product development project is 
developed self-reliantly as a project. 

Learning objectives After completing the module, students will be able to apply the basic 
methods of project management. In particular, they are able to classify, 
describe and process projects. The application of methods of project 
structure and process, project planning tools and project controlling are part 
of the skills acquired. The creation of schedules using modern time 
management planning methods and the independent planning and 
monitoring of projects are also part of the knowledge acquired. 

Course type (lecture, seminar, exercises, 
practical course) 

0 L – 2 S – 0 E – 0 P 

Method(s) of instruction/ media used Seminar-based teaching with a high proportion of exercises; after overview 
presentations by the lecturer, students work independently on project 
planning examples from development and research. Planning elements and 
tools of project management are developed in dialog. 

Learning materials Script; demo project planning examples, computer-based simulation 

Recommended literature ▪ Jakoby, Walter (2021): Projektmanagement für Ingenieure. Ein 
praxisnahes Lehrbuch für den systematischen Projekterfolg, Springer 
Vieweg Wiesbaden, 5. Auflage. 

▪ Jakoby, Walter (2021): Intensivtraining Projektmanagement, Springer 
Vieweg Wiesbaden, 3. Auflage. 

▪ Litke, H.-D.: Projektmanagement. Freiburg: Haufe-Lexware, 2012 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Winter term 

Which semester during the programme LOT: 1 
SI: 3 

Requirements for attendance/ 
knowledge 

Project (from the Bachelor's program LOT), 
rhetoric, presentation techniques 

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

Alternative examination 
(project plan; final presentation, 30-minute written test) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
30 h of presence at university 
30 h of self-study 
30 h of preparation for exams 

Usability of this module Basis for the modules "Project Work I and II" and the 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) German 

Latest change 29/01/2026 
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Department SciTec 

Degree programme AMS, SI 

Module name Master Thesis 

Module number SciTec.2.712 

Study and Examination Regulations ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator The respective academic supervisor and the internal mentor. 

Module content Students are required to work independently on a scientific, subject-specific 
task. The students receive support from the respective university or 
company supervisor. Suitable topics come from the areas taught in the 
degree programme. 
The work includes researching and presenting the current state of 
knowledge, developing the theoretical foundations, finding problem-oriented 
approaches and proposals for solutions, independently developing solution 
variants for the task, presenting and interpreting the results and analysing 
and classifying the work results. 

Learning objectives Students are introduced to working as scientists or engineers through 
scientific collaboration in companies and research institutions. 

Course type (lecture, seminar, exercises, 
practical course) 

5 months 

Method(s) of instruction/ media used Individual research work on an assigned task with scientific methods. 

Learning materials Instructions for the Master’s thesis, scientific literature, company notes. 

Recommended literature ▪ The Master’s Thesis shall comply with the directives according to the 
following DIN standards: DIN 1301, DIN 1338, DIN 1421, DIN 1422, 
DIN 1505, DIN 5478. 

▪ Kate L. Turabian: A Manual for Writers of Research Papers, 
University of Chicago Press 2007 

▪ Wayne C. Booth, Gregory G. Colomb, Joseph M. Williams: The Craft 
of Research, University of Chicago Press 2008 

▪ Margaret Cargill, Patrick O'Connor: Writing Scientific Research 
Articles, Wiley-Blackwell 2013 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 4 

Requirements for attendance/ 
knowledge 

Passing of all modules of semesters 1 to 3 according to the Programme-
Specific Regulations of the degree programme. 

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

Master thesis 
(rules: see Programme-Specific Regulations) 

ECTS credits 27 

Work load in: 810 h of total work load, therefrom 
0 h of presence at university 
405 h of self-study 
405 h of preparation for exams 

Usability of this module The acquired competence and knowledge can be used in the professional 
career and they are the base for further qualification in research. 

Frequency of offer Every study year 

Duration of module  1 semester 

Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena, a 
research institute or an R+D department in industry. 

Course Time According to schedule 

Language(s) English/ German 

Latest change 29/01/2026 
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Department SciTec 

Degree programme AMS, LOT, LOT-FT, OOVS, SI 

Module name Colloquium 

Module number SciTec.2.804 

Study and Examination Regulations ER-version 2024 (of 13/03/2024), 
ER-version 2026 (of 13/08/2025) 

module type compulsory module 

Module coordinator The respective academic supervisor and the internal mentor. 

Module content In the colloquium the student shall present the results of his or her Master’s 
thesis by giving a lecture and defending it against expert criticism. 
 
To prepare the colloquium the student will practise the following topics:  
▪ Presentation techniques  
▪ Job application training 
▪ Rhetoric 
▪ Scientific discussion 
▪ Design of a lecture 
▪ Precise and comprehensible presentation of a topic 

 
A poster presentation is also required. 

Learning objectives The student is able to give a presentation of acquired knowledge and 
results. 

Course type (lecture, seminar, exercises, 
practical course) 

- 

Method(s) of instruction/ media used Independent elaboration and presentation of the results of the Master’s 
thesis with scientific methods and scientific discussion. 

Learning materials Writing instructions for theses, literature, company publications 

Recommended literature ▪ Duarte: Slide:ology - the art and science of creating great 
presentations. O'Reilly, 2008 

▪ Kosslyn: Clear and to the point - 8 psychological principles for 
compelling PowerPoint presentations. Oxford University Press, 2007 

▪ Reynolds: Presentation zen - simple ideas on presentation design 
and delivery. New Riders, 2008 

▪ Seely: The Oxford guide to effective writing and speaking. Oxford 
University Press, 2005 

▪ Wagner: Science pitch - present your research. Get to the point. 
Springer VS, 2024 

Level/ category Master (category: 2) 

Which semester (winter/ summer term) Summer term 

Which semester during the programme 4 

Requirements for attendance/ 
knowledge 

Pass of all modules offered according to the Programme-Specific 
Regulations of the degree programme. 

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

colloquium (presentation, discussion, poster) 
(rules: see Programme-Specific Regulations) 

ECTS credits 3 

Work load in: 90 h of total work load, therefrom 
0 h of presence at university 
45 h of self-study 
45 h of preparation for exams 

Usability of this module The colloquium will complete the Master’s thesis and the course of study. 

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/ German 

Latest change 29/01/2026 
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