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ETU “LETI”– TRADITIONS AND INNOVATIONS

ABOUT THE UNIVERSITY

● ETU “LETI” is the oldest Electrotechnical University in Europe (it was founded in 1886)

● The radio inventor Alexander Popov was the first elected director of the University

● Professor Zhores I. Alferov, a graduate and the former Head of the ETU Optoelectronics  Department, was 

awarded the Nobel Prize in Physics jointly with Herbert Kroemer (2000)

● Today about 9 000 students, including international students from different countries, study at

LETI simultaneously.

● Today the staff of LETI includes about 2300 people with more than 900 professors and PhDs, 20

laureates of national and international Prizes and 5 correspondent members of Russian Academy of

Science
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SENSING PHOTONICS TECHNOLOGIES

ABOUT THE DEPARTMENT

Department of Laser Measurement and Navigation 

Systems was established in 1938 and it was one of the first 

departments in the Soviet Union to start training in the field 

of Navigation systems.

There are 5 Professors and 9 Associate Professors today.

Extent of the Program: 120 ECTS credits

Duration: 2 years (full-time studies)
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ABOUT THE PROGRAM
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Students get knowledge of quantum electronics and 

laser techniques. They get skills of practical work with 

modern laser technologies and laser measurement 

equipment. They have an ability to carry out scientific 

research during development of new laser measuring 

devices and systems. As a results we achieve 

competitiveness of our graduates and their job

placement in prestigious research institutes and 

companies.

MASTER’S PROGRAM OVERVIEW

CURRICULUM Academic hours

Year Semester Class
hours

Practice Defense

I
1 666 414 -

2 720 360 -

II
3 774 306 -

4 - 756 324

Total 4320
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PROGRAM STRUCTURE (IN ECTS)

General

Professional  
Subjects 46

Technological
Practice 6

Scientific-research  
practice

9

Scientific-
research work  

42

Final State
Assessment 3 Subjects14Educational programs of «LETI» are

constantly modernized, following the

principle «Training through research»



COURSES & EDUCATION
Fundamental Disciplines
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General Educational Disciplines

Basic Special Disciplines

 Wave Optics;

 Optical Systems and components;

 Laser Technique;

 Optoelectronics;

 Laser Radiation Control;

 Laser Systems;

 Receivers of Optical Radiation

 Fundamentals of Nonlinear Optics

 Foreign Language;
 History and Methodology  in Instrument 

Production;

 Mathematical Modelling in Instrumental 

Systems

 Information Technologies in Instrumentation

 Laser Measuring Systems;

 Laser and Fiber Optic Technology in 
Navigation Systems.

 Interdisciplinary Project "Development 

and Design of Laser Measuring Devices 

and Systems“

 Fiber and Integrated Optics
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EDUCATION & RESEARCH FACILITIES
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EDUCATION 

LABORATORIES

RESOURSE CENTER

WAVE OPTICS

GUIDANCE 
AND 

STABILIZATION 
OF OPTICAL 

DEVICES LASER AND 
FIBER-OPTIC 

TECHNOLOGIES 
IN NAVIGATION 

SYSTEMS

FUNDAMENTALS 
OF NONLINEAR 

OPTICS

PRECISION LASER 
METHODS AND 

MEANS OF 
MEASURING 
ANGLES AND 

ANGULAR 
MOVEMENT 

PARAMETERS

LASER SYSTEMS IN 
GEOPHYSICS AND 
SEISMIC ANALYSYS

ADAPTIVE OPTICS 
AND ABERRATION 
CORRECTION BY 

MEANS OF 
HOLOGRAPHY

THE USE OF LASERS 
FOR THE 

RESTORATION OF 
MONUMENTS OF 

ART AND CULTURE
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WAVE OPTICS
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90 hours (incl.18 h of laboratory), Prof. Yuri Filatov

Physical basics of optical systems for data collection, storage and transfer  are 

presented. Primary attention is paid to the laws of light reflection,  refraction and 

propagation in isotropic and anisotropic media. Light  propagation in optical fiber 

and the idea of the optical fiber communication  systems are described on this 

basis. Light interference as well as some of its  applications (interference 

measurement converters, interference filters and  demultiplexers) are considered. 

Idea of moving media optics and  measurement converters on this basis is

presented.



LASER TECHNIQUE

November 00, 2018 |   www.eltech.ru

75 hours (incl.15 h of laboratory), Prof. Vladimir Venediktov

The fundamentals of quantum electronics and laser technique are  presented, including the 
fundamental laws of light emission and  absorption, the idea of the inversed (active) media 
and of the light  amplification. Basic principles of laser cavities and their modes are  outlined. 
Basic principles of laser generation are described in semi-classical  approximation. Laser 
technique fundamentals are illustrated by more  detailed description of various specific kinds 
of lasers, including gas lasers  (neutral atom, ion, molecular and excimer ones), solid-state 
lasers (glass  and crystalline ones, including the Q-switched lasers and lasers with mode  
synchronization) and semiconductor ones.



FIBER AND INTEGRATED OPTICS
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72 hours (incl.18 h of laboratory), Prof. Yuri Filatov

Basic information about the principles of light propagation through optical  fibers and 

waveguides is presented. Inter-modal and material dispersions  in fibers are analyzed as 

well as their influence onto the rate of data  transfer via fiber-optical communication lines 

(FOCL). Waveguide  connectors, including the grating and prism type ones, are described. 

Two- channel directed splitters and other elements of integrated optics are  considered as 

well as their use in FOCL. The means and methods of time  and spectral multiplexing are 

analyzed. The course describes modern  schemes of FOCL architecture. Diode light 

sources for FOCL applications  are discussed and in addition, the fiber-optical sensors of 

various nature.



LASER SYSTEMS
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60 hours (incl.15 h of laboratory), Assoc. prof. Vadim Parfenov

Course “Laser system” contains information about physical fundamentals and design of 
modern laser systems.  Requirements to laser systems, used in science and industry,  are 
analyzed. Main characteristics and technical features of  laser systems are presented. 
Applications of laser systems in  industry, environmental monitoring, optical communication  
and biomedicine are discussed.

5

43

2

6



LASER RADIATION CONTROL
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72 hours (incl.18 h of laboratory), Prof. Vladimir Venediktov

The course presents the physical background of the devices,  providing laser beam control 
and transformation. We consider  the light polarization rotation and the basics of 
nonreciprocal  devices on their basis; the nonlinear optical methods and  devices for radiation 
frequency conversion. The course also  presents the information about the light scattering, 
including  the stimulated one and about the wave front transformation  and correction by 
means of adaptive optics and holography.



OPTOELECTRONICS
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60 hours, Prof. Petr Pavlov

The course provides the theoretical background of the passive  optoelectronic devices. We 
consider the main components of  such devices like light sources and sensors, the basics of 
photometry, the photo receivers'’ performance as well as the  basics of evaluation of signal 
and noise amplitudes at the  photo receiver output. Special attention is paid to the practical  
implementation of the theoretical information.



LASER AND FIBER OPTIC TECHNOLOGIES IN  NAVIGATION SYSTEMS
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54 hours (incl.15 h of laboratory), Associated prof. Alexander Velikoseltsev

The subject of the course is the study of fundamentals and main types of  optical gyros, 
based upon the use of quantum electronics and waveguide  technologies – namely, of laser 
and fiber optical gyros, as well as of the  systems, providing technique implementation in the 
measuring apparatus,  in the inertial navigation and movement control systems.



LASER MEASURING SYSTEMS
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72 hours (incl.18 h of laboratory), Prof. Petr Pavlov

The course is devoted to the physical background and principles of design  of the laser 
measuring systems for evaluation of movement parameters like  linear and angular 
movement, speed and acceleration. We consider the  schemes and performance principles of 
modern laser measurement  systems. Special attention is paid to the accuracy of such 
systems and to  their efficiency improvement. The tendencies of technique development are  
considered.



INTERNATIONAL COOPERATION
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Students of the master's program have the

opportunity to take internships at partner universities:

 Ilmenau University of Technology;

 Leibniz University of Hannover;

 Lappeenranta University of Technology Aalto University;

 Technical University of Sofia;

 Technical University of Liberec.

PARTNERS

 The Technical University of Munich (TUM), 

Germany – http://www.tum.de/

 Physikalisch-Technische Bundesanstalt

(РТВ, Braunschweig) - http://www.ptb.de/

 Technical University of Braunschweig, 

Germany – https://www.tu-

braunschweig.de/

 Fundamental geophysical station, Wettzel, 

Germany – http://www.fs.wettzell.de/

 Daimler AG, Germany –

http://www.daimler.com/

 D.I.Mendeleyev Institute for Metrology -

http://www.vniim.ru/
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