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X-ray sensors have found wide application in modern research centers (colliders) and applied areas 

(computed tomography, security systems, synchrotron radiation stations). Currently, the main interest is 

focused on semiconductor materials. Sensors based on them are more sensitive and effective in the field of 

X-ray radiation. Materials with high atomic number and density are required to absorb high-energy X-ray 

quanta. Such semiconductors include GaAs, the density of which exceeds the density of Si by more than 2 

times. A group of scientists from Tomsk State University has developed a method for modifying the 

properties of n-GaAs by introducing a compensating acceptor-type impurity (Cr). A number of studies have 

shown that such a material has high resistivity (HR) [1-3]. This provides a high signal-to-noise ratio at room 

temperature. The conducted studies showed that sensors based on HR-GaAs:Cr can become the basis for the 

design of detection systems in such areas as medicine and high-energy physics, as well as for non-destructive 

testing systems [4-10]. 

This paper presents the main characteristics of sensor structures based on HR-GaAs:Cr. The time 

resolution of the sensors has been studied and it has been shown that by reducing the thickness of the active 

region it is possible to achieve a speed of 1 ns. An analysis of charge carrier transport processes was carried 

out based on measurements of impulse characteristics. It has been shown that carrier drift in HR-GaAs:Cr 

material is accompanied by the capture of electrons by EL2
+
-сenters and holes by chromium (Cr

-
) impurities. 
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