NUCLEAR ENERGY AND SAFETY

SEMICONDUCTOR DETECTORS
FOR NUCLEAR RADIATION SPECTROMETRY

Description
Semiconductor detectors are among the most important
devices employed for the spectral analysis of nuclear radia-
tion, although the type of semiconductor detector to be used
depends on the specific problem to be resolved. The Depar-
tment of Radiation Physics at the Kyiv Institute for Nuclear
Research has devel-oped the following types of detectors:
1. Surface-barrier detectors of total absorption (E-de-
tectors) based on high-ohmic silicon n- and p- type
semiconductors for nuclear radiation spectrometry.
2. Charged-particle energy-loss (dE/dx) detectors used
in telescopes for the determination charged particles
masses in composite nuclear reactions.
3. Drift silicon-lithium detectors (Si (Li)-detectors)
based on silicon compensated to lithium used for the
spectral analysis of charged particles.

Innovative Aspect and Main Advantages

The developed semiconductor detectors will be for nuclear
measurements in charged particle accelerators. These de-
tectors are characterized by a high energy resolution and
high sensitivity over a wide range of energies.

Areas of Application
The detectors will be utilized for the spectrometry of
nuclear radiation.

Stage of Development
The detectors are developed are produced based on antici-
pated performance parameters different nuclear problems.
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Fig. 1. KINR Semiconductor Detector Elements
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SSAEPHA EHEPrISi TA BE3INEKA

HAIIIBITPOBITHUKOBI IETERKTOPH
AJA CIHERTPOMETPII AAEPHUX BUITPOMIHIOBAHD

Oza50 npono3uuii

HarmiBripoBiTHUKOBI /IeTeKTOPH 3alIMaIOTh O/IHE 3 BasKITMBUX

MiCITb cepe/l TIPUJIAJIiB S/IEPHOI CTIEKTPOMETPii. Y 3asex-

HOCTI Bijt siiepHO-(hi3sNUHNX 3a/1a4 BUKOPUCTOBYIOTHCS Jie-

TEKTOPH Pi3HUX TUTIB. Y BiytiJii pamiamiiinoi ¢isuku po3po-

GJISFOTBCSI | BUTOTOBJISIIOTHCS IETEKTOPY HACTYITHUX TUIIIB:

1. IloBepxHeBo-6ap'epHi IETEKTOPHU MOBHOIO IOTJIMHAH-
H4 (E-neTextopu) Ha OCHOBI BHCOKOOMHOTO KPEMHIIO
n- i p-TUITY TIPOBIZAHOCTI /71T CIEKTPOMETPIi SIZIepHUX
BUIIPOMIHIOBAHb.

2. JleTeKTOpU THUTOMMX BTPAT 3aPS/IPKEHMX YaCTUHOK
(dE/dx-merexkropu) ans pobOTH B TEIECKOMAX st
BU3HAYEHHS CIEKTPa MacC 3aps/KeHNX YaCTUHOK, 1110
6epyTh y4acTh y CKJIAHUX SIEPHUX PEAKITsIX.

3. peiidosi kpemniii-nitiesi gerexropu (Si(Li)-nerex-
TOPHW) Ha OCHOBI KPEMHiI0, KOMITEHCOBAHOTO JIiTiEM,
JUUTS CTIEKTPOMETPIi 3aps/IPKEHNX YaCTUHOK.

Innosauiiinuii acnexm ma ocHoeni nepesazu:
Po3poburioBasibHi HATIBIPOBIAHUKOBI IETEKTOPH BUKOPH-
CTOBYIOTLCS B S/IepHO-(i3MUHNX BUMipaX Ha IPUCKOPIOBA-
Yyax 3aps/KEHUX YaCTUHOK. JleTekTopu MaioTb BUCOKY
€HePreTUYHY PO3/IIJIbHY 3[aTHICTh, 3HAYHI PoOOYI 1101 i
HIUPOKKUH THTEPBAJ TOBIMHHI Y4y TIHBOI 00JIaCTi.

Iany3s 3acmocysanns
JleTeKTOPU BUKOPHUCTOBYIOTHCS /TSI CIIEKTPOMETPIi si1ep-
HUX BUITPOMiHIOBAHb.

Cmaodis po3pooxu

JleTekTOpr PO3POBIISIOTHCS i BUTOTOBJSIOTHCS 3 PISHUMU
POGOYMMH TTapaMeTpaMu JIIsT KOHKPETHHX sepHO-(hisud-
HUX 3a/1a4.
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Puc. 1. HaniBnpoBiiHUKOBI €TEKTOPH
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