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Opening speech
The Steps to Profession

Anton V. Mitin (Senior Lecturer, Department of Semiconductor Physics, SSU)
PART 1.
1) Nanotechnology: Applications, Benefits and Risks
Velk Natalia — Potsdam University (Germany)
This paper gives an overview of Nanotechnology and its application in various fields (computing, medicine, food technology, robotics, solar cells) It also deals with the future perspectives of nanotechnology and risks in advanced nanotechnology. 
2) The Influence of the Graphene Sheets on the Properties of Quantum Dots 

Al-Alwani Ammar Jaber Kadhim — Department of Nano- and Biomedical Technologies, SSU
Recently, researchers have shown an increased interest in the application of quantum dots, because the use of quantum-dot based materials allows improvement in effectiveness of energy conversion. Graphene sheets are used to improve the efficiency of quantum dots. There is no doubt that it should become innovative material for photovoltaic devices and solar batteries. 
3) Porous  CaCO3  Microparticles  with  Magnetic  Properties 

Sergeeva Alyona — Department of Nano- and Biomedical Technologies, SSU; Potsdam University (Germany)
 This paper presents a technology for synthesis of spherical porous CaCO3 microparticles based on magnetite suspension. The influence of magnetite nanoparticle parameters on formed CaCO 3 cores is investigated. 
4) Investigation of the Properties of Ethanol Water Solutions in the X-Band of Microwave Bandwidth

Gulmanov Eldar,  Sergeev Roman — Department of Nano- and Biomedical Technologies, SSU
The features of the experimental research of properties of alcohol and deionized water solutions at microwave frequencies was investigated. Measuring reflection and transmission coefficients of electromagnetic waves of the waveguide sections, filled with a solutions in the frequency range from 7.8 GHz to 10.2 GHz were conducted. Using this described research method is effective in terms of the possibility of a detailed research of the properties of solutions in this range, in particular the determination of the alcohol concentration.
PART 2.
1) Understanding the Basics of P-N Junction and Solid-State Electronics

Gorbatov Ivan — 2 year, Department of Nano- and Biomedical Technologies
This article explores the electronics basics: p-n junctions and working principle and application of some semiconductor devices. To illustrate the general theory, several energy level diagrams of p-n junction operation in forward-bias and reverse-bias modes are shown. The paper also describes breakdown mechanism of a p-n junction diode and gives examples of types of breakdown.
Instructors — Mitin A. V., Matyashevskaya A. I.
2) Heterojunctions in Solid-State Electronics

Shmyrev Aleksey — 2 year, Department of Nano- and Biomedical Technologies
This paper provides an overview of semiconductor heterojunction. It highlights the avantages of these junctions over homogeneous ones. Energy-band diagrams to illustrate possible connections of semiconductors of n-type and p-type and their current-voltage characteristics are given. The article examines the practical significance of heterojunctions' unique properties. The major methods of heterojunction manufacturing are explored.
Instructors — Mitin A. V., Matyashevskaya A. I.
3) The Zener Breakdown Diode

Lebedev Aleksey — 3 year, Department of Nano- and Biomedical Technologies
This paper describes the configuration of the Zener breakdown diode, its characteristics and parameters. Breakdown is a sharp increase in reverse current of p-n junction when a reverse voltage exceeds the breakdown voltage Ub. The study examines the differnce between electrical and thermal breakdown. Electrical breakdown is further subdivided into avalanche, tunneling and surface types.
The paper considers some applications and manufacturing steps of Zener diode in the semiconductor industry.
Instructors — Mitin A. V., Tiden E. V.
4) The Varactor Diode

Denisov Andrei — 3 year, Department of Nano- and Biomedical Technologies
The aim of this study was to clarify several aspects of the varactor diode essentials: its working principle and specifications, its applications and main advantages.
Instructors — Mitin A. V., Tiden E. V.
5) The Gunn Effect and the Gunn Diode

Gavrikov Maksim — 3 year, Department of Nano- and Biomedical Technologies
This paper provides a theoretical description of the Gunn effect and considers the working principle and applications of the Gunn diode. The application of the Gunn effect is illustrated by experimental results.
 Instructors — Mitin A. V., Matyashevskaya A. I.
6) The tunnel effect and the Tunnel Diode

Mironyuk Vladislav—2 year, Department of Nano- and Biomedical Technologies
The aim of this study was to develop an understanding of the tunnel effect and to clarify several aspects of tunnel diode working principle.Oscillator, switch and amplifier are examined. The results of the experiment on volt-ampere characteristics of the tunnel diode is described. The tunneling probability in p-n junction is estimated.
 Instructors — Mitin A. V., Matyashevskaya A. I.
7) The Bipolar Junction Transistor

Kozlova Anastasiya— 2 year, Department of Nano- and Biomedical Technologies
This paper presents an overview of the structure and performance of the bipolar junction transistor. Special consideration is given to a number of important differences between transistors of p-n-p and n-p-n types. This article explores free carriers charge transport mechanisms in the base region. It also provides in-depth analysis of  four transistor operation modes and three typical transistor configurations: common-base, common-emitter and common-collector. Static characteristics were described for each configuration.
 Instructors — Mitin A. V., Matyashevskaya A. I.
8) The Field-Effect Transistor

Nikulin Nikita — 2 year, Department of Nano- and Biomedical Technologies
The paper describes one of the main type of semiconductor devices- FET. According to the type of the channel FETs are further subdivided into the junction gate field-effect transistors and the metal- oxide-semiconductor field-effect transistors. The article provides an overview of the operation of these devices, considers their  characteristics, making conditions, connection layout and their parameters (transconductance, voltage gain and internal resistance).The paper highlights some advantages of FETs' application over bipolar transistors' usage.
 Instructors — Mitin A. V., Matyashevskaya A. I.
9) The Thyristor

Shaturnyi Vladislav—3 year, Department of Nano- and Biomedical Technologies
The aim of this study was to clarify several theoretical aspects of  diode and triode thyristors'  operating principle  and working parameters. The results of experimental studies of the current-voltage characteristics of the thyristor for different values of the control current are given.
 Instructors — Mitin A. V., Matyashevskaya A. I.
10) The Photoresistor

Embekov Sergei — 3 year, Department of Nano- and Biomedical Technologies
This paper examines main physical parameters and characteristics of the  photoresistor. External photoelectric effect is the ejection of electrons from a surface through the absorption of sufficient incident electromagnetic radiation. The internal photoelectric effect in crystalline semiconductors occurs when the light conductivity of these materials is increased due to the increase in their number of free charge carriers. Photoconductivity is the change of the conductivity of the material, due to the absorbtion of electromagnetic radiation.  The paper describes the spectral, light, and current-voltage characteristics (CVC) of photoresistor. It also considered the most commonly used materials for the manufacture of photoresists and their application in modern science and technology.
 Instructors — Mitin A. V., Matyashevskaya A. I.
11) Introduction to Semiconductor Photodetectors: the Photodiodes, the Photothyristors, the Phototransistors

Mokrousov Maksim—3 year, Department of Nano- and Biomedical Technologies
The paper provides an overview of semiconductor photodetectors'  theory  and considers ways of their application in modern engineering. The results of experimental studies of current-voltage characteristics (CVC) of two types of photodiodes are given.
 Instructors — Mitin A. V., Matyashevskaya A. I.
12) The Semiconductor Heterolaser

Ruhlov Nikita — 3 year, Department of Nano- and Biomedical Technologies
The main purpose of this study is to develop an understanding of theoretical basics of semiconductor heterolasers. The paper assesses the advantages and examines the working principle of semiconductor heterolasers. The results of experimental measurements of current-voltage characteristics and light-current characteristics are given.
 Instructors — Mitin A. V., Matyashevskaya A. I.
13) The Auger Effect and the Spectroscopic Technique

Utkina Yana — 3 year, Department of Nano- and Biomedical Technologies
The paper provides in-depth analysis of the Auger effect and its application in scientific research. The Auger effect is underlying the spectroscopic technique. In AES an incident electron beam results in the ionisation of a core atomic state. The excited atom can then relax through two competing effects: photon emission and electron emission. X-ray photon emission is favoured by the heavier elements, whilst Auger is dominant in the lower energy elements. AES provides information about the chemical composition of the outermost material comprising a solid surface or interface. The principal advantages of AES over other surface analysis methods are excellent spatial resolution, surface sensitivity, and detection of light elements. Auger spectra of CdхHg1-хTe- based sandwich samples were investigated.
 Instructors — Rokakh A. G., Matyashevskaya A. I.
14) The method of Secondary Ion Mass Spectrometry

Kovalev Ruslan — 3 year, Department of Nano- and Biomedical Technologies
This report considers the way of obtaining information on the composition of the surface layer of a solid carried out with the method of secondary ion mass spectrometry (SIMS). This method is used to analyze the composition of the semiconductor thin film CdHgTe, deposited on a single crystal substrate of cadmium zinc telluride.
 Instructors — Rokakh A. G., Matyashevskaya A. I.
