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III. CONCLUSIONS 

When deviation of the particle shape from the regular one is minor a decrease in the cross-sectional size of a 
photonic jet is observed. Further improvement of the photonic jet parameters is achieved by exposing the 
dielectric particle to superposition of two flat waves. A peak intensity of the diffraction wave field exceeds the 
intensity of the incident wave field by more than a factor of seven. 
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I. INTRODUCTION 

Avalanche LEDs have attracted the attention of scientific community due to their fast time response (less 
than 1 ps). It allows to use avalanche LEDs for optical interconnects in silicon chips and between silicon 
chips. In this case avalanched LEDs can be used as light sources as well as light detectors [1]. We have 
studied the photosensitive properties of avalanched LEDs in this work. 

II. RESULTS AND DISCUSSIONS  

The photosensitive properties have been measured in avalanche LEDs fabricated by the technology 
described in [2, 3]. The photocurrent and photovoltage responses have been registered at light exposition 
from the neighbor LED. Figure 1-a shows the photocurrent in investigated diodes versus light power of 
neighbor diodes. Photocurrent was measured at diode bias 1V and for different temperatures. Figure 1-b 
shows the photovoltage versus light power of the neighbor LED at different temperatures. The low 
temperatures are more attractive for diode operation. Thus the developed avalanche diodes can operate as 
a light source at bias more than avalanche breakdown voltage as well as photodetectors or photovoltage 
cells at bias less than avalanche breakdown voltage. 

a)  b)  

Figure 1. Photocurrent (a) and photovoltage (b) in investigated diodes versus external light power 

III. CONCLUSIONS 

The performed studying showed the perspective of avalanche LED applications for light signal processing in 
silicon photonics [4, 5]. 
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I. INTRODUCTION 

The results of studies of the electrochemical processes of the formation of nanostructured thin-film nickel-
based coatings modified with ultradispersed carbon aggregates under conditions of non-stationary 
electrolysis are generalized. 

The inclusion of dispersed materials in the metal matrix during the formation of composite electrochemical 
coatings (CEC) makes it possible to increase the physicomechanical, functional and protective properties of 
coatings. An increase in the level of dispersion of the hardening phase and the use of nanoparticles for 
modifying metal coatings contributes to a decrease in the porosity and roughness of precipitates, an increase 
in the uniformity of the distribution of particles, the hardness and wear resistance of the coatings due to 
dispersion hardening and the stability of the electrolyte-suspension, in which the dispersed phase practically 
does not sediment. 

The effect of the dispersed phase, parameters of non-stationary electrolysis and ultrasonic (US) on the 
electrodeposition process and the properties of nanocomposite nickel coatings has been investigated. 

II. RESULTS AND DISCUSSION 

Electrodeposition of nickel-based CEC was carried out in Watts sulphate electrolyte modified with 
ultradispersed carbon aggregates: ultradispersed diamond (UDD), fullerenes (C60), nanotubes (CNT) at a 
constant and periodic current with a frequency of 0.1-1000 Hz when exposed to ultrasonic (US) frequency 
35 kHz and intensity 0.2-1.5 W/cm

2
. Ultrasound has been used both to disperse and deagglomerate particles 

in a plating bath and to improve the incorporation of well-dispersed and evenly distributed particles into a 
metal matrix. 

It was found that the introduction of 0.1-10 g/L UDD and fullerenes into the nickel-plating electrolyte leads to 
the co-precipitation of nanoparticles with nickel with the formation of composite coatings with a dispersed 
phase content of 0.01-1.2 wt. % (Figure 1), which depends on its concentration in the electrolyte, the nature 
of the electrolyte, cathode current density, ultrasound intensity, and periodic current parameters. The large 
specific surface area of nanoparticles ensures their high absorption capacity, which facilitates the 
introduction of particles into the sediment and has a significant effect on the kinetics of deposition of nickel 
coatings, their structure and properties. 
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Figure 1. Dependence of the carbon content in the CEC of nickel-UDD (1) and nickel-fullerenes (2) on the 
concentration of the dispersed phase in the electrolyte (a) and current density (b) 


