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data. The band structure calculation within GGA-EV +U shows that the best Coulomb 
repulsion term for Zn atom is achieved with Ueff=8 eV. 

In this work we have investigated the effect of pressure on the energy gap , Fermi 
energy and electric field gradient at Zn and S atomic positions of ZnS in zinc-blende phase 
within LDA, GGA and GGA-EV methods. The results in LDA, GGA and GGA-EV 
approaches show that we may note the following points .  
 (i) The energy gap, Fermi energy and electric field gradient at Zn and S atomic position 
increases as the pressure . 
 (ii) Compared to LDA and GGA, the GGA-EV reduces the calculated Fermi energy by an 
amount that is independent of pressure up to about 10 GPa.  
(iii) The Fermi energy within GGA lies lower than the Fermi energy within LDA and higher 
than the Fermi energy within GGA-EV over the whole pressure range considered.  
The EFG within LDA, GGA and GGA-EV are similar, and GGA-EV+U decreases the value 
of the EFG by a small amount. 
 
 
 
 

Influence of Magnetic and Ultrasonic Fields on Coefficient of Reflectivity of GaAs-, 
GaSb- and InAs –Crystals 

 
B. N. Zaveryukhin1, N. N. Zaveryukhina1, E.B. Zaveryukhina2, V.V.Volodarskiy3 

1Physical Engineering Institute, "Solar Physics " Research and Production Corporation, Academy of 
Sciences of the Republic of Uzbekistan, str. G. Mavlyanova 2B, 700084, Tashkent, Uzbekistan.  

2Tashkent National University, Uzbekistan 
3Obninsk, PSP Company, Russia 

 
Previously we demonstrated for the first time in the world that ultrasonic waves of the 

megahertz range can change the transport properties and a structure of semiconductors.  
In this work we have experimentally studied the influence of ultrasonic treatment on 

the spectral coefficients of reflection R in the magnetic fields of the samples of GaAs-, GaSb- 
and InAs-crystals. The reflectance spectra in the magnetic field of the samples before and 
after the ultrasonic treatment (UST) for a certain time were measured in a broad wavelength 
range including ultraviolet, visible, and infrared spectral regions. 

The semi-insulating GaAs-crystals had a thickness d=100 µm and a working area S of 
up to 3cm2. The p-GaSb- crystals had an area of S=0.25cm2 and d =250 µm. The base p-
GaSb-layers possessed the concentration N=2x1017 cm3 and n-GaSb-layers with a thickness 
of 0.5m were created by diffusion doping with phosphorus. Besides, the experiments were 
performed also for of the n-InAs-crystals. The samples of the InAs-n crystals had a thickness 
of 100 µm an area S = 0.25 cm2. Some remains of sulfuric (S) were discovered in InAs-
samples. 

As could was see from the experiments, all the initial IR spectra measured for the 
samples with various dopant concentrations NP exhibit maximums (peaks) for 0.2 µm and 
minimum (holes) for.  

The reflectance spectra measured after UST for time of t > l hour clearly reveal a shift 
of the R minima toward longer wavelengths and a general decrease in the reflectance of each 
sample. The shift of the R is unambiguous evidence of the acoustically stimulated diffusion of 
impurity (phosphorus) inward of the samples. Discovered peaks and holes splitted and 
changed their sizes in the magnetic fields. 

It should be emphasized that behavior of the R spectra of the GaAs-, InAs- and GaSb- 
samples is determined by the same mechanisms. Changes of the R spectra after the UST are 
explained by acoustically stimulated diffusion of the dopant inward the sample bulk and 
formatting of new defects in subsurface layers. The trapping of diffusing impurity atoms on 
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these defects leads to the formation of impurity "clouds" contributing to the changes in the R. 
The ultrasonic waves destroy the impurity "clouds" and therefore the reflection coefficient R 
changes. These acoustostimulated effects lead to changes a character of combining dispersion 
of carriers (on ionized impurities, optical and acoustic phonons and so on) and the R in the 
magnetic fields. 
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The purpose of the present work was to elucidate the role of the accumulation effect in 
the formation of multiply charged ions in optically opaque materials (metals) under exposure 
to laser radiation by recording the ionization composition of ions emitted from the surface of 
solids under multiple irradiations. It should be noted that, although a considerable number of 
work have been devoted to investigating the influence of accumulation on the laser-induced 
damage of the surface of optical materials, the problem associated with the accumulation 
effect in the metal has not been adequately studied. Investigations were performed using mass 
spectrometry and optical microscopy [1, 2]. 

The analysis of the results obtained on the action of laser radiation on glass and metal 
tungsten shows that the accumulation effect is exhibited upon multiple exposures of all the 
studied materials to high-power laser radiation (0.1 ч 1000 GW/cm2). The accumulation 
effect in different solids has common features and some differences. In particular, the 
common features of the accumulation effect manifest themselves in the following way: solids 
undergo irreversible damage under exposure to laser beams; the damage has a threshold 
character; irradiation leads to a change in the radiation resistance and the volume and amount 
of the evaporated material. The differences in the manifestation of the accumulation effect in 
different solids can be summarized as follows. In the case of optical materials, an increase in 
the number of laser pulses leads to an increase in the volume of the damaged region and in the 
amount of the evaporated material; to a decrease in the damage threshold, the radiation 
resistance, and the ionization composition of the plasma; and to a crossover from surface 
damage to bulk damage. For the tungsten metal, an increase in the number of laser pulses 
brings about a decrease in the volume of the damaged region, the amount of the evaporated 
material, and the number of types of impurity ions in the ionization composition of the 
plasma; an increase in the damage threshold, the radiation resistance, and the maximum 
charge number of the target material; and a crossover from bulk damage to surface damage.  

The influence of accumulations effect on the laser-induced damage of the metal and 
formation multiply charged ions at pre-threshold and sub-threshold areas to power density of 
laser radiation more distinctly reveals itself under grazing incidence of laser radiation on the 
solid surface. 
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