1LoAwf1 6] 21 rRE 1 oUus IRrRE A[1 Ut
CMOt stlsRE A WRMMJWY] RE W HURUULUE

LoAwlrof? v ¢ os¢rrfwc 19ovs vsiouw

LoAwf1 6] 2?1 rRE 1L OUus IRrRE A[1 Ut
cMmof swlaeg?sRBUNAM) REYREBE W BURUULUE

1o Awfvof?1v ¢ odsdrfwec 1ouvs uvstou

so0dz' W' SOy 2dzO0
ZO 0o O tot

ssdzHtcd & [ dzj SMOdzHtc woe Odztse d Y
Urs 621.315.592.

[R[ [ UbAwC
IY[RI 1t orwdAwsBl RM w AJ1VJIRM 1A sUWI
GaAs, CdTe, CdZnTe w rruvrsovftwl wlyw
1o wm Jur 1w
01.0421itcOH " OyYy' 2 dzO W' L dC O ° WwWH, tcda

(AL g50ts | BOBY X d dz
1 BHO 'dg@ MWVH sB ZIslsvW dzQ DO f 5 6 EROIY WS dz\{ dzd -

rdmjelsoy' v & Mmisdls! t©jLbkd sOIsd o d&zOmdzed
CjLbkd sO'a * IlsjSflk's 'dhd: Oslkst' o C

10C s d?2 Cjto adzgdC: sBolskzdz | j edgiddsH dPO Isid tmt
dZokz¢, W j Mt

mOte¢ " o 2019



o1 J v Awc

stsdzHted $ § fzd o WisOH' Oy’ 2dgd R ' Wedtsodn HJ W
CdznTe ' HjbjCBGHElEdg tetzm Otz IO dz' W ' € iPdz
oS O fwLOYY dzO 0o OF tkStsfdmnk.

rdmjtlOy' ¥ &O LHBBRlY &OLLKOEE O I |
OMY j y" OdE1@8217 ©OH' Oy' 220 %' L dSO( %" b &y
B0l j BOIs d Wdi' | OmBRestddzd 2 dzOkCtsod2 vyj delsts ¢
sjnde ydzed?2 1 ddalls UISHd® \dy ' BsdzOdz dzd 2 dzOk €
cMOES ' oM S5¢ T d¥ Yda Qs ' deffsdERBB®BC| 87 R0GO°

 dfmMj elsOy" W ftedmew yJ dzO L 6w ke Odzdzs
fsdz" fhjdzdew MssPc OB tcdf tctso " Hdzd Ssodm  HJ IS
CdTe ° CdZnTe. 1EkdzO HBMdz HY J O HJdAdOA
GaAs, CdTe, CdZnTe IO rOtOSCIsjtedmisdS H
sfdtso ' ydnr M sdzz¢ ofls doddiz dy' digtofriiedzff BaCEHO HQ YV
we' Eklettssls! mMv o CtedMmMlsOdzO-s ftcd "~ -~ SH,
) F dzstso On OctejMdodesets twOH' Oy 2desets
BOGOItste' 9dzj © O BHzj tlz6 | IS ¢f Rz OB | b thztcsdzW H |
f 56 dats L bz dgOdigdsv Is teatigadis] 6 &5 M) 1" d Is 5 B(cs) st drttolzj «
tc' o dgv (K)jotedy Odzj ¥ dets s 9 ' H- H ©-HHipy j-ldAB tEvORn)dzd
Hsdetste" &8 IsO OCyjfflstste’ o, O Y Uslp ] tolslzs[t6 -1 As, 03
HsdBEy) §f Istste DBOX,y | Plssistclstste = DAJAdzj tcé j Isd
fsdztsy jdedz? © L OBBtetsdzj dz' 2 L tsdz' zOf ' o f tots
dzj o Odzdzy ( 5B &ZOMIsj 2 d2OSCY dyj dedgw HJ W J G L
Isj &3 j cOlsztcdztsazk o Sz drEs © HOds™ W' L dyt
J dzd € Is tc sidafp® fipi® dz H 59 * dz' dzB O 6 Als iz’ Atdsiizisdzds—:
HIWJCIswW®] LOoaYyHd KBO' sftctzh EdOdkBifjfdz Ytig]
f cdzso d dzdzts G 15 H " fozdzelzdzve  to* h | dzdzw tc' o dzv dzdz



3
ftoso sH fazigt)idzj dedzgw Ctsdzyj dzlstc Oy’ j dzjlsCAs BisHES d
o B'lzfily 2 Iste Oz dzdm SO L OtWHYjddR yjdzlste o
fJlssBccy, SH@gE x dlslsw jdkj € lsdddiin @GS sy
jWiSkdodtsfls' dupERIss®yY H 5dz' L s yda od
Hisfidz' HY 2o Cedffdteits o dz@1flzd S tso ¢f Bz B®IS | WO E S
HilbjChstcOR QR CdEfifezsd jtch j BEERZO L Ofiss
6j CsBB ' dZON" M dz&® gz’ 5B Ud Mdzj dedz® j dzj S Is te ts dzd
BdzO LttsBdzj d&ZzO ff st @ &0 dz¢ Esh (ol tSitedr@IgE
jCtcOdzzo Odzdz  tetsL ' “GalsdCdded RCAZnjT¢ tezts tz' b ts ozO d
CzdetsCdBd @' i GfOdets, N5 Oty Odz dez o
dzd f oy dzse s tetsL M ¥ 0 Odadzy dzO difisty dzOte difdte-j H thf
OdzOdz' Isd ydzd 8 o dftpjOdz'tsdlgs @ © df diés* h judfdzw te* o dzw
[ JIstsH 503 s H J dz¥ 9 O dzdzV B Iz dzts ftotso j HJ
joazj SltesW  Ldydedn o dzOMmisdosflsj?2 Oteffj dz' HE
Codzyj dzZstcOy' 2 HdB hsC 5O flstekzC Iskztodzd A
HjWjEUSE f° fpdzv t©OH' Oy' 2 dz® s iz thsdpts'ts d3ls gz dztiz
sfdzse dz° j dzj Slstesy ‘L dydz 1§ o0 d3jdisstgds o @adZ s .
1100 K 9o L Odzjy dzefyls ‘¢ doOfiHs jasdz'omls 2 LESLY fyts o
HiWjiClho J.dz0l Mis Odzs olsag o, *  hHgy W j SIs, we!
L OBtsStetsdzj dz' 2 L sdz B dZS s ' o dzv &3d, o |
off dzd o Olsd dzO | dzj Celoote t@miplj diE HR dzdO digjlss!, W ¢ h
BOLtedy' bk odcedvH' LOLWHYjdds M ks
dZzj czo Odzdz? . | ZOBded ¥ C I VW pAsMEKL: o L OB St

' 9 jd jdzjtecd’ ', of 5BCads aiPdrd 0 fde@ 2
tsLisH' & o &Otdy' Stodhlsodk.
) GBSO jHjdes OdkOdz L WhHE MisdkkzS ' B kd

B' dz' jrtefntlfl j SIsdodzed d&sd H j Isj € Iststc dzd d3dixZredCels j fiots
ftodyddz d3j dzgh sgts yOmkz y dlslsv dajdte)ss iggs® Oy
f5tc' o @R ‘L CdZnjjle dr¢ U640 s, LI Eelsdij H
BiSHj dzs o @gdey Higj Bzl 5o O s = dpckmj S stotsdz' ® f ot



4
s Jtc yOf Uy ddsjlsy’ o dztso Oy dzd n dzsf' " L OteW H E
LOteWdi " oHdzw HjljSlste" @ " tsd Lkr ydas odf tc

Codzyj delsteOy' 2 HBB hsC * Hj%jCk' s (g
o j &zd ud dz € tsdzy j dalsiQgde | WP S elzts  f 5w fdzj dzdzv
L Odzj 3 dasfpls, X "do v MCOHE &EOwdy' . 1 fkC

o dzj Mis ¢ Z jdzj CStesdzdzlCd B R dzd oCdnlsn Te HO'
fsdzv tcdzd n G Isd ydzd.An dids dzs@zRDjoy d ds'sdglz" H H 5B
Fdidsod to' adesdy’ todetsects tetsL fsH' dzz IstsySsedn
MOtOSCIsjte L a3 dgdOip Oelzj Mtz g2 v ¢ ' ) dABIZNE; 5 «
e’ Ldzd yv ¢ stz gdad ydsdz'dz’ G fd 3O dz! ale 6 & SYdRls ts
CdTe Htste® pdh fi)d3AdOHANEZT € maF 101 [ BBA M d3, Zngpldzw  C
Jmae= 102 [ d3A fy 3. | dzd B ts¢° Hisdested o CdTe
ZzOf " o' L sdz¥ 8 yts’ sB dzOMmlis* , wWCO tsatstfdzs Is:
B ZCdr OCyjthtstsdc’ ol sOd AesdZ GddZAnflde LsOBWABCH
ftoed dzj f so dz' 2c’ Cotxiglyt jodpgiGRagify” 2 € OH d3' #1102 O |
{ BAMfaz toj L Zdz! sOIs'  dzj tf ‘tseiitls ' Mistedstt jsdzfip@ap'c s
wed?2 ¢ cdzdBtsSdd3 Hisdatste®BH § dzYj dds fols RO dz~ dz
Jdzj Clstedydes OCIlsdodzdms HBAR PNBE SO HIWjCIls®
B jdzj SstesH ARz ftesdy Sk H dVL@OES thd d® dizeiz
JHijlbjShstedzgdr BOIjte® Odz ©@ CdTe ° CdZnTe
&n BOC M B3Odz! datss W j Cls djdzdz’ Hnjlsls j € UsHStSOE L
odf totsd3’ ozt o Odg Z0 = o Ots@dzsdr dztst , f fipts )
yddz' dzH tod ydzts W stod3ts s jdzj CSlstctsH ' o . 1l s
odh joCOL Odzd rdzOR@1t6 Qizlgjhis taf tod H Ols dzd dzff dzO {f teldtpd
ChoZnoiTe. | f j tohdjvw Mtso Odzzy B8 ' dd tepdzdz"3 0 % ff tsls
odStstcdMmlssolzoOlsd HjIsjCltstodzd?2 O to' Odz,
Hsd3' " S soadds ME &zOa sdigj dzt * 2p WwOMis dz' o ;A I
f s dzd L zpQ@ides vt N s oz’ N 5°  yotEsdfdlzdlz L OQ ldsazO .
Il MlsOdeso dzj dets, hts fted2dew Isdets’ H W BiTels stc
Bsy dz0 HBMWElsd L O EkEdRdseod 2tets L B OdzOdzfy:



5

"sdsed: HSd PsC Ti, V, Ni, Sn, Ge dz |
Hj%jClk's ' [ EBESHS daj COEge 56 d dsd H s dzs t dad
} L LB dhjdzdzv 3 Jdzgdtec' T yde ' 9dz 9.

CdZnTe sy J Blzlsd odCdzdC Odes Iklseo st dadzy
CdzOMmisjte' 8. 1 tod tH AU disBz stcmef SHA dz ¢
Cdayd delsteOy' v B HEesSmY § Gl Is dzs b  f wag Iy j
y!' sz o dfOHCE Bty ' aM 6 Ukt zOd hd B s Ht
sOC sy o j dzdyd dzO (.

l totso jHjdets HEsfdz' H Y j dadaw e tc j Hizv Wy € Is OdRg«

oddzfCOsIls! o CdTe:Cl ' CdzZnTe ' vy, 36t
dHjlsjSlste' 8 d&O ' F Ghdse' . IdL doyj 0
HjGBOHOY'~ HjljChttedd: ROLOSI, igddsls dzg 2

odzj MsC OYHEj ciPB CIsstcdzgdr o dzOMisdoe sMmisj 2
toj dzgse jdz af! Csets Gftosdy dzpgdedetstclm O 'dzO L tedbyf j
o dzOfMdz' HSC YR Isdese s L a3 M jClazy M ls ©tdAy dglrizts i)
CBdeyd desteQy’' @ HFESHPEd QF tzY dzj dadzR  defs ! " o L
tcOH' Oy 2dzdr cGcdzdeSCdm vOS 0j HISEtgded -0 " tal'Zo df
djtojHdzg 2 yoOf Htcj2WE dzjtc’ o degso Oy dgdr desfy’
zZO tOH' Oy ' 2dedrm HJ W Seda@r fLdigjwdeh S I jiprd yigC

1§ jtecdgdgDH j dets,” d' 8 B dMsCO ttOH' Oy' 2 dz0
2O Mmdtse,z Gdain delzv dzdz® L HJ Isj ¢ |4 tudsteOddzf * &0
BB dzgh s hoadHC' Mist ke tstcj dzday +tc @H 0@y \JRI ded -
0.41 jJ+ 0.513 (jJElYysdbkzCopfkdglslz yd- HJWJCIs
LicsMisOdedzy o3 S tsdzeyj dzls td@y'tch jo ChisdaitytBo@is] ddatizc
o ff dzd o HiWJShi J hdzw ftsdg L OR s dzj dzdgw
dzj 2stcOdz' Lz Is! MW cdzdBtsSCdd3 Hisdatstetsdz H1,
9 ' H dzsjirpdgtsdzddg d 6 f v tsd3'Qdejhdilz © Mo ts¥ yYJjteclz o " |
o MitwiHddkk L OBBisdz] dats’ L 5dzd , LB dz h Iz
LOWYHE d&O t' odz J.



6

ltcso jHjdes OdzOdz' L. ° ©9COL Ode Btsy dzd o °
tc' o dz o 2 o d misbrltedzdat d3iz fis {Onddsdz’ dej dzdzv Is ©
fsMistcOH " Oy' 2 dets’ toj ZOEMOyY' ° . [ tsmdz vy dz

2O thdEmTe CAl o L OdzjydesMmls® o' H Ctsdzyj dz
Hsdestc @, dzj SBr ' HdzgsGB HdzW H ©f) sk jsdedzve * &
dZzj Gzo Odedz?y ' dZC 5 H s dzts to 5 d3. I dL dz0yj dz'
o zOMisdotsMisj2 HjljCkkttd® dO §tyOlsttss gl
OGtej Mo desEts tOH' Oy' 2 degse s MjtejHBa N O.

I f jthpdztse H jdeX®, dzf 86 tod W Isdzd o d 2 o f dzd o
fjtejHso dh O dz0 7 OtOS bz to ¢b Ty ISHOj o dS Rermshiaks
'R jCMfdzEOOY" T fdveO' & o ddzdS dzj dzdz
‘sdz LsoOdzdR cdzdBSdRn O & IR QLG f I
yddz€ zo, VO 10OSty ¢ sdfoz iy foz ia+Qiidy @fig @
Hy Bisdemistelz s Mw Lo hjdedev s & ftesyjm' s
Codzyj dZstc Oy’ ° 3 dStsets Hsdeste®. sSto' BB SBEHE
Hjlsj Clststsd o gD fillsed o f fipl€ ' O N s Mw  dzO
jCMf gz O Gted HBOLJE HL OF ftesd dzj dzdzv .

sdzé yse ' Mo O: RsHj d&z¥ o Odzdzy, jdzj SlstesW
Hjlsj Cosdfclcdds’ dzs 0 Ocdzdz”, ©OH' Oy' 2daj HJWJCls

4 M dOkzCBsoadms HftOYy!', kE wWCdrm fikedz ¢
1. IsHwddySd?2 o¢solskzde S =Ho. ¢ . sRedgHtcd & ¢
CYJ dzS s . ¢. st slsjtodets] dBtsH j dzd totso Odzd |
L Qo dfmd dizstsls d tsls MH j toy Oded W ) dzj o3 fr
ANedS ydsdzOdz dzf j [ Olsjt2d Ode84. 717994 . uvtsdg 1
2. Kovtun G.P.,Kondrik A.l., Yatsenko A.A. Quantitative model for forecasting
changes in electric properties of direct gap semiconductors // Functional Materials
2000.wol.7- 2. -P34. 228



7
3. Davydov L. N., D a t KodnkkAd., K{tnij¢v.E., Rylbkka v t

A.V. Numerical simulation of CdZnTe semiconductor resistivity as a function of the
impurity composition // Functional materials. 2001. \oI'8 2 . -P61. 255

4 . Dat senko [. ¢., Kondri KA. I . EQdBec t r
semiconductor materials depending on the impurity composition // Functional
Materials. 2001. Vol. 8§ 3. -B21L 516

5. ssdzHtcd & A. R. , stsoalskzdze 1. 1. RfMMmdzj H
BOIsj tcd Odzts o H dzw HijlsjClsstetse dgtsdzd L gz h
Codemlstczdteso Odzedj © 1 dzj Clstesdgiizs?2 Of f Ot Ols Iz
6. sBdHtdS ¢.R. [BHjdZJseoOdzd] Mot?2Mmilse
gL dzzyj ddwy dO jet dquwmddse § sdéfls tciz §f & dzz@elzd |
Oof f OcOskztej . 22004. -~ 6. . 17

7. stdHBE Isd OMyils WY jCIlsdodesmisd MmB ts
dsdzd L Jtelze h dmr dL dzzyd dzd?2 dzO/ sMdetsplzd Ga A 35,
[dRrO2 kO [MistetsctcOHM! CsEts. 201-8. 1 dfkme
8 . ssdzhtcd S ¢ . R. CWWJdCIlsdo desmiafdzizigp thetf ®
tc OL dzd ydzts 2 CodWdekztecOydj2dwi diff C etz &z d te
1 dzj Ciptesx dOf f OtcOIskztej :51. 2012. ~ 4. w. 47

9. Kondrik A.l. Effect of irradiation on properties of CdTe detectors // East
European Journal of Physics. 2014. \ol. 1 1. -5R.. 47
10. Kondrik A.l. Influence of radiationnduced defects on CdTe and CdZnTe
detectors properties Problems of atomic science and technology. Ser.: Physics of
Radiation Effect and Radiation Materials Science (128)5.~ 2 (96).P. 1824.

11. st dziptc @ . [ dIsd SlsteqioJ e fipolts? fitsm O -9 &d
tsB dzkz yJ dzd W 30 dzts 2 HiSL T /1 U ndetsdzse W
Ooff OcOktej. AM16. ~ 1. C. 12

sfdms¢ fEkedz SOy 2, w¢' LOMe" Hyksls: O
12. S s dzH tesdt€o sk AR SIH Jldzd tefso Odzed j + dzj ClstetsW ¢
fodzbf csosHdzd Ctso" n OISt Odzso HAzW HJjIs] €
[ ) HEdOtBH dzO§ tc O Cdsaiyiidsiss O W CodeW j toj deydw



8
ddeW? stedsOydsdedzr | d {1 dzj € ls2c3s deig@®d vj 2As0j R Adztsaizts 6 ¢
[HiMB@OdWwO, 2003. C. 302, (HBftse' HOY) .
13. ssdzgHtcd ¢ ¢. RrR. [tSH]jEZJtesoOdzdj HJjI] CIs
Hylsj ¢ Isucdg y pdzed Ww d2O/ J\6 ] jonisczq 8 tcHodeGY ydze@)
CodeWV J 6 dzydWw cutsotc] d3d deder J d daW Sted3sOy(d s dadz’
28O 2004 6. : Istekznr [/ [1CQuw,2¢W ] MO BE
14. ssdzHtcd S ¢ . R. t OMmMyjls 1 WWJjCIlsde desfls.
smhdzs e § dzj et Odzdese 5 BOLSjtedOZO CdZnT
ftcOCIsdyd MEOWw CBda J toj dzyd VW tsdzda'tsjo te g d3 i daedg' ¢l

Isj m dzsdzs e edzOwW 228005 ¢. : Is tc z Hdz2® ./ 2[01015vu.,
(Hsftse" HOVY) .
15. ssdzHted S ¢. R. , ssolskzdz | . 1. t OmMyd Is 4

dsdzdL Jteze h dmr dL Y dzd?2 dz20 sMmdzsej GaAs
Oz Cfsto ®C Isd ydzO® CtsdaW jtojdzey' W ¢1 00" oafftetso *
Isj n desdzs G " SO -Wske®ddIsO20@d, 5 : Isj L d
[MstesetcOHM! Csets. d3. stoj-td deykze st B8 tc®O UL
16.stsdzHted S & . rR. | dzd WrigdW | QelOmef Omg@ sigaizs Tilso O H
CdTe d GdzZnWXeV [ J)HIEAOLI@EAYd Yiz@k Quzs ¢
cutsotoj d3j dzdz’ | dJdeW stedzOydtsdzdz’ j 1B 0! dBOVIs 2t
stezuwr [/ [11v, [H]JMNO, v1C1tDQ d dECH. s 2001 4H. O Y
17.st5dzited S ¢. R. Jdzdwdedj fteddsimi?2 d HjWjChkt

mMots2Mlso ® CdTe d CdzZnTe /1 'V [ iHE®ROt!
BOlj tedOdz" : Jodzzyd ddj ., §lbd 0y jdeplszdeitcy MDD M
HEC ZOHtse / 11 A MOORzO. MmRB 1Y BHOH OY) .

18.stsdzHted S ¢ . R., sBolskzdz |. 1. 1 dzdW dzgdnT8 t5 dzts o

V [y dz0tetsH df@ 0GB Usz0s StsdzW jtej dzy' v ¢ Of
N SEEOY 2d |- dsdsd9’ kkOo lzls B &E &b kO
/ stej j deykS, uvIEBO OSfROH1B8OYXC. 35



ABSTRACT
Kondri k A.l. ¢Effect of radiation and
CdTe, CdZnTe and detectors of ionizing
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Thesis for the scientific degree of candidate of physics and mathematical sciences by
specialty 01.04.21 radiation physics and nuclear satufi National Science Center
cKhevingi t ut e of Physi.icNsatainodn alle choiadkwogey ec
|l nstitute of Phybarkg, 8019 nd Technol ogyeée

The thesis presents the results of clarification of the conditions of effective operatior
and improvement of characteristics of semiconductor detectors based on GaAs, Cd
and CdZnTe. The dynamia¥ changes in the electrophysical properties of GaAs,
CdTe, CdZnTe and in the characteristics of nuclear radiation detectors on the basis
these compounds was investigated, depending on radstronlated and intrinsic
defects that are formed in crat during their production and subsequent operation
under aggressive radiation environment.

A specified multilevel compensation model wedsveloped to predict the
changes in mobility (¢), specific res
concentration of one two- and threecharged donors and acceptors, amphoteric
impurities such as donor acceptor DA, derdwnoracceptor DDA, door-acceptor
acceptor DAA, on their energy position in the semiconductor bandgap, on
irregularities of structure and doping (areas of accumulation of defects and admixture
clusters) over a wide temperature range. On the basis of this physical model a
algoithm was determined for numerical solution of the electric neutrality equation
which always has only one root, for an arbitrary amount of impurities and defects.
After solving the equation of electroneutrality the calculations of the concentration of
freeelectronma nd t h e i f thawontent bfindutyal and charged centers in the
spacec har ge regi on, t he speci fic resi si

elecronsand hymlseswell | as the charge <coll
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radiation detectoramadeon the basis of investigated semiconductor materials were

carried out.The ShockleyrReedHall recombination model was first usédr the

cal cul atpidmthe defectot$ based on CdTe CdZrfecalculating &ktron
mobility, for the first time, an amendment was made to the Brbtiasing model by
introducing additional shielding of scattering centers in GaAs, CdTe and CdZnTe by
ionized deep levels, and it was shown that the partial mobility of electrons for their
inelastic scatténg on polar optical phonons can be represented by an analytical
expression instead of numerical solutafrBoltzmann equation.

By the method of simulation, the quantitative study of the electrophysical
properties of gallium arsenide in a wide range ohgderatures, concentrations of
impurities and structural defects was carried out. The influence of structural defec
EL-2 on the basic electphysical parameters of GaAs was studied after ionizing
irradiation and the subsequent heat treatment. The variatio, Withia the interval
300 O T O 1100 K depe RdAandnclysters mas baere was o
investigated, and the mechamis o f i nfluenganaof ) dbaee
determined. It has been established that point defects, which are négaesethe
bandgap with shallow levels, as well as linear defects can significantly affect the
el ect r on,imgalkumlansenige ifghey are distributed in the matrix in the
form of charged clusters of defects and irregularities of doping. Thespodgdect
EL-2 , whi ch introduces a deep energwy | e
in GaAs, even in the case of its homogeneous distribution in the crystal.

A number of compounds have been analyzed and it has been found that CdT
and Cd.«Zn,Te are the more promising detector materials in comparison with GaAs
due to the shorter | i f eti me ®eet) innGakse q L
compared wi t h | i f eti me ® sen). BE dh& enethach of C
simulation, the drift mobilityof conduction electrons,, t he speci fi c
lifetime of nonequilibrium e | e ¢ t,r and boleslll, the efficiency of charge
coll ection d of i1onizing radiation:. det
«ZNnTe in the wide ranges ofmpurities and defects concentrations at the temperature

T = 300 K as well as depending on the zinc concentratifor CdixZnxTe. The
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explanation of the obtdgi Wadttepecmdmoc

crystal was found. It has been estaldishiihat scattering on polar optical phonons
makes the main affecti n oCdThee aen de cQdfZonnTi
is weakly dependent on the impurity composition provided that the point defects anc
impurities is uniformly distributed over ¢hcrystal volume. The character of the
change i n the de pnaghe doenpositos is qualitatively aimildr toe
that for CdTe and CdZnTe, and the difference lies only in the magnitude of the
speci fic r esingWhichegeals fp@imnmufno r; CexEdQ! an
qgAcm HeBne T eC,d as mw=el0f g Aacsm J§ednp.Te Dakep donors in
CdTe and CdZnTe increase the dimension of sesuilating area which is covered
by the range of changes in concentrationshall sw acceptorsand donors. In CdTe
and CdZnTe, therea~ 1 g Acm appears in the <case
cadmium vacanciesnergy level and the region ~ #8102 gAcm i s a r
incomplete compensation of the antisite defeet; Tevel, which is a deep dam with
an energy of ~ 0.8 eV. The optimal concentrations of electrically active impurities and
defects as well as the distribution of these concentrations within an interelectrode ga
have been found toreachahigre si st ance st at eor@dTe dnd ma
CdZnTe detector materials, as well as with high electron mobility and maximal
efficiency of charge collection in ionizing radiation detectors with plaarallel,
spherical and cylindrical shape of electrodes. It is established that by tbietket
abovementionedcharacteristics the most suitable detector is the flat one based on
CdhoZnoiTe.For the firsttime it was foundthed i ncrease d by -~
usng a detector material consisting of two parts, different in the impurity
composition: with p>>n in the less part of the interelectrgpale near the anode and
wi r hi iptQerrest part of the gayear the cathode

It is established that the acceptable detector quality of-fegistance Cd
«ZnyTe can be achieved provided by its balanced content, when the concentration ¢
background impurities Ti, V, Ni, Sn, Ge does not exceed the total content of structura
defe¢ s and their compl exes. | mpurities

increase in the energyositionof these levels. The reduction of electron mobility in
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CdTe and CdZnTe may be due to the formation of aggregates in the form of

admixture clustersAt the homogeneous distribution of the impurities in the volume
of the crystal, their total concentration can reach % t@r® without noticeable
decreasebuwtf ien t hi sAlasvweleas thdeagniuddctaige t
collection efficiencyd, may decrease sharply.

The investigation of correlation between radiation defects, originating in
CdTe:Cl and CdZnTe after hard-rXay i rr adi ati on, and |
these materials was carried out. The role of radiation defects was detrimithe
processes of degradation of the detector characteristics of CdTe:Cl. It was establishe
that the main contribution to the degradation of the detector properties of CdTe:Cl
under hardX-ray irradiation conditiongjives reducing the resistivity bthree orders
of magnitudedue to a shift in the dependence of the specific resistance on the
chlorine concentration towards higher values of the Cl| congantvell asowing to
capturing free charge carriers at radiatioduced deep acceptor levels J E0.53
eV) and Z (E + 0.47 eV). Besides the average drift time of 4eguilibrium charge
carriers in a detector before their capture on radiation defects decreases by two ¢
three orders of magnitude.

For the first time it was found th#te higher radigon resistance of CdZnTe
based detectors in comparison with the Gdsed detectors is due to the lower rate
of generation of radiation defects A0O,(f£0.06 eV), D (& + 0.41 eV) and J (E+
0.53 eV) in CdZnTe. The increase in the content of thesetdesegssociated with an
increase in the concentration of Cd and Zn vacanltiess first established th#te
negative effect of the defect J by means of capturing charge carriers in the CdZnTe |
neutralized by a deep donor H1, whose concentratiootiseably increasedt low
doze ofirradiation, and this drags the Fermi level into the middle of bandgap,
i ncreasing } and decreasing the captur

The analysis was accomplished and possible reasons for changes in th
characteristics of deep levels in higesistivity CdgoZnoiTe:Al after gamma
irradiation and during postradiational relaxation are pointed out. The changes in the

properties of a plane detector based opdZah 1Te:Al are studied depending on the
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concentration and energy level positiortlod deep donor required to achieve a high

resistivity state, as well as on the degree of doping with a shallow donor. Degradatiol
conditions of registering properties of detector at the initial stage of its operation
under the action of an aggressive radimenvironment are determined.

It wasfirst discovered thathe adverse effect of the radiation environment on
the characteristics of the CdTe and CdZnTe detectors during their operation consis
in the origination and increase of concentrations ofle@lwahnd deep acceptors, in
particular vacancies of cadmiuntdand zinc 4, as well as defect complexes such
as impurity vacancy. It is demonstrated by thesgd | ac e men't of t he
and d on the concentration of the sha
detector properties of GegZny 1 Te are improved at the initial stage of operation under

low doses of irradiation.

Key words: simulatione|l ectrophysi cal p-radigiienr t i
detector, radiation defect formation, GaAs, CdTe, CdZnTe.
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