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.
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RADIATION HARDNESS OF SEMICONDUCTOR DETECTORS 

FOR CORPUSCULAR AND GAMMA-RADIATION 

L.N. Davydov, A.A. Zakharchenko, D.V. Kutny, V.E. Kutny, 

I.M. Neklyudov, A.V. Rybka, I.N. Shlyakhov 
National Science Center “Kharkov Institute of Physics and Technology” 

1, Academicheskaya St., Kharkov, Ukraine, 61108 

E-mail: rybka@kipt.kharkov.ua 

During its operation an X-ray or -ray semiconductor detector is intrinsically subjected to radiation damage, which deteriorates the 

device characteristics and can cause its failure. The radiation damage in -ray dosimeter semiconductor detectors degrades their count 

characteristics. In spectroscopy semiconductor detectors the energy resolution aggravates, the leakage current increases, and the posi-

tion of the photopeak shifts to smaller energy values. In this review the current level of understanding of the semiconductor detectors 

radiation degradation is described and some available methods of detector service-life prolongation are pointed out. The information 

about radiation hardness of silicon detectors as the most investigated, and of wide-zone semiconductor detectors, recently widely 

applied, such as CVD diamond, CdTe and CdZnTe, is given. The researches of radiation service-life of dosimetry and spectrometry

detectors from CdTe and CdZnTe, carried out in NSC KIPT, are described. The obtained count characteristics and 137Cs pulse spectra 

are indicated as functions of an absorbed doze of gamma-radiation. It is shown, that the detectors from CdTe and CdZnTe have in-

creased radiation hardness compared to conventional silicon detectors. The spectrometry detectors conserve the ability to discrimi-

nate the gamma-radiation energy up to the absorbed dose about 20 kGy, and the dosimetry detectors continue to register the dose up 

to several hundreds of kGy. 

KEY WORDS: radiation damage, semiconductor detector, -rays, particle irradiation, silicon, CdTe, CdZnTe 
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