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semiconductor structures with traps and heterogeneity. The amplitude characteristics of the 
semiconductors were measured on a special setup for the amplitude analysis, which allowed 
the collected charge to be estimated with high accuracy. After the electron hole pair 
generation, the sample featured the motion of nonequilibrium charge carriers.It is shown that 
during the drift of electrons through the crystal, the current slightly changing as a result of 
trapping of a part of the nonequilibrium carriers by traps. If the sample was subjected to the 
action of ultrasonic waves, dependence of the signal amplitude on the field strength was 
described complex form which the physical reasons of this behavior were considered in the 
present article. Besides for comparison it was study of the photoelectrical, reflection and 
spectral characteristics of nonepiezosemiconductor and piezosemiconductors.  
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Semiconductor nuclear radiation detectors are needed to solve certain problems in 

nuclear spectroscopy. The development of efficiency detectors became possible with 
advances in growing high purify silicon single crystals with the required properties, satisfying 
the requirements for obtaining detectors based on them. One important requirement for 
obtaining detectors with sensitive area is that its resistance must be high. This is achieved by 
using the lithium ion drift process in the volume of the semiconductor detector. Thus it has 
been developed and created silicon semiconductor nuclear radiation detectors with vide range 
of diameter of sensitive area up to 100 mm and thickness (from 1mm to 10mm). At present 
work a new method for producing p–i–n structures was developed to decrease substantially 
the time required for compensation of silicon by lithium ions and to eliminate at the same 
time the negative consequences of holding the crystal at a high temperature and under a high 
voltage. Drift of lithium ions from two ends of prepared samples is conducted to a depth 
sufficient for the required compensation of the initial acceptor impurity in silicon. The method 
described above was used to fabricate a batch of Si(Li) detectors with a 1–10 mm thick and 
10–110 mm in diameter sensitive region. The thickness of the sensitive region was 
determined by performing standard measurements and chemical pigmentation. Advantages of 
detectors are they have improved properties and less time for compensation of lithium ions. 
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The interest to study of the oxygen multiply charged ions spectra produced at 
interaction laser radiation with one and two-element solids, is associate with possibility of 
creating laser and inertial thermonuclear syntheses, effective sources of multiply charged ions 


