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LASER TECHNOLOGIES



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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LASER TECHNOLOGIES

ABOUT THE DEPARTMENTS

This program is brought by two departments.

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. The main activity of the department is preparing specialists 

for development of high-precision measuring and navigation systems 

based on inertial sensitive elements. 

There are 5 Professors and 9 Associate Professors today.
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LASER TECHNOLOGIES

ABOUT THE DEPARTMENTS

Department of Photonics prepares specialists in the development 

and application of modern optoelectronic systems, laser technology, 

optical radiation receivers, integrated and fiber-optic systems, the 

collection and processing of information about the state of the 

environment using optoelectronic remote sensing installed on fixed 

and mobile carriers, including aerospace.

There are 9 Professors and 14 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
1 539 760 -

2 331 644 -

II
3 315 660 -

4 - 756 324

Total 4320
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COURSES & EDUCATION
Fundamental Disciplines
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General Educational Disciplines

Basic Special Disciplines

 Wave Optics

 Optical Systems and components

 Optical and laser materials 

 Laser Physics

 Laser Engineering

 Laser Techniques

 Laser Diodes and Optoelectronics

 Laser Radiation Control 

 Foreign Language

 Information Technologies in Instrumentation

 Social Communication in Professional Environment

 History of Science and Engineering in 

Instrumentation

 Commercialization of Results of Scientific 

Research and Development

 Modern Problems of Electronics and 

Microprocessor Systems in Instrument Making

 Laser Measuring Systems

 Lasers and Optical Characterization 

of Materials 

 Laser and Fiber Optic Technology in 

Navigation Systems.

 Fiber and Integrated Optics

 Laser Navigation Systems 

 Lasers Technologies in Environmental 

Monitoring, Biomedicine and Agriculture 

 Interdisciplinary Project "Development 

and Design of Laser Measuring Devices 

and Systems“
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WAVE OPTICS
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144 hours (incl.17 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.



OPTICAL SYSTEMS AND COMPONENTS 
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72 hours, Prof. Vladimir Venediktov

Contains the basic data on the principles of design, calculation, working out and adjustment 
of various optical systems. The basic types of imaging optical systems (telescopes, 
microscopes, camera lenses etc.), their features and the general properties are considered. 
Basics of the theory of the optical image and aberrations are presented. The basic types of 
non-imaging optical systems – lighters, projectors, various types of interferometers are 
considered also, and also the basics of optical photometry are considered. The course also 
presents the basics of optical materials and technology, including the processes of glass 
fabrication and optical crystals growth, the idea of glass and crystal processing (cutting, 
grinding, polishing and finishing). Main types of optical components (plates, prisms, wedges, 
spherical and aspherical lenses) are described. The information about optical films and 
coatings is presented. 



OPTICAL AND LASER MATERIALS 
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108 hours, Prof. Alexander Sidorov

Lecture program consists of two modules. The first module describes optical materials. In the 
introduction the main optical parameters of optical materials are described. Separate lectures 
describe the main optical materials and their applications: crystals, glasses, ceramics, 
semiconductors, metals, polymers, liquid crystals, composite materials, metamaterials. The 
examples of specific optical materials and their parameters are presented. The second 
module describes laser materials. In the introduction the generalized optical scheme of laser 
is presented with the description of its elements. The main schemes of radiation transitions 
are presented. On case-by case examples the materials, which are used as active media in 
lasers, are presented: crystals, glasses, semiconductors, dyes, gases. 



LASER PHYSICS 
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108 hours (incl.17 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 inverted (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 semiclassical approximation. Laser technique 
fundamentals are illustrated by the 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. 



LASER ENGINEERING
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72 hours, Assoc. prof. Vadim Parfenov

Course contains information about design of modern laser systems. Requirements to laser 
systems used in industry, biomedicine, optical communication, power engineering and 
environmental monitoring are analyzed. Main characteristics and technical features of laser 
systems intended for these applications are considered. Special attention is paid to 
consideration of design, generation regimes and output parameters of solid-state lasers, 
which are nowadays mostly used. 



LASER TECHNIQUES

November 00, 2018 |   www.eltech.ru

108 hours, 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.



LASER AND OPTICAL CHARACTERIZATION OF MATERIALS
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108 hours, Assoc. prof. Georgii Konoplev

The course covers basic optical and spectroscopic methods, techniques and equipment such 
as light photometry, UV/Vis spectrometry, Fourier transform infrared spectrometry, Raman 
spectroscopy, ellipsometry and interferometry, which are widely used in the diagnostics of 
materials and thin film structures. The course also includes an introductory part dedicated to 
the fundamentals of geometrical and wave optics, laboratory workshops and seminars. 



LASER MEASURING SYSTEMS
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108 hours (incl.17 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.



FIBER AND INTEGRATED OPTICS
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108 hours (incl.17 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 RADIATION CONTROL
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144 hours, 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.



LASER TECHNOLOGIES IN INDUSTRY 
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108 hours, Assoc. prof. Vadim Parfenov, invited lecturers

Course is devoted to industrial applications of lasers. All main applications of laser systems in 
industry are discussed, but special attention is paid to consideration to its use in micro-
processing of materials and microelectronics. 



LASER NAVIGATION SYSTEMS 
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108 hours (incl.17 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. 



LASERS TECHNOLOGIES IN ENVIRONMENTAL MONITORING, 

BIOMEDICINE AND AGRICULTURE 
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108 hours, Assoc. prof. Vadim Parfenov, invited lecturers

This course of lectures contains information about laser systems used in environmental 
monitoring, biomedicine and agriculture, which are important and rapidly growing fields of 
modern laser engineering.  In the discipline all basic issues concerned with architecture and 
technical features of use of modern lasers for these applications are considered. 



LASER DIODES AND OPTOELECTRONICS 
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108 hours, Associated prof. Anatoly Feopentov

The main sections of the course are devoted to the study of methods and equipment for the 
research of materials and structures used in the manufacturing of laser diodes and 
optoelectronic systems with them. Much attention is paid to the technological foundations of 
their production and application. The course content includes topics on the development of 
structures and devices, research of the functional dependences of the parameters of laser 
radiation, analysis of the problems of designing production lines, formulation and solution of 
tasks for the effective use of laser diodes. 



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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