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PanianiiiHe ne)eKTOyTBOPEHHS B IMILIAHTOBAHUX iOHAMMU T'eJIiI0
MOHOKPHUCTAJIYHHUX IJIIBKAX 3AJIi30-iTPIEBOTr0 IPaHaTy

IIpuxapnamcokuii nayionanvHull ynieepcumem imeri Bacuns Cmeganuxa,
eyn. Llleguenka, 57, 76000 Isano-Ppanxiscok, Yrpaina, e-mail: kurovec@i.ua

IpencraBineHo pe3ysbTaTH MOAETIOBAHHS Hpolecy Ne(eKTOYyTBOPEHHS Y MOHOKPUCTANIYHHUX IUTIBKAX 3ali30-
iTpieBoro rpanary Y3FesOp, npu immiaantanii ioHiB remito 3 eneprieto E = 100 keB. Bceranosieno, 1o HaiOibIn
HMOBipHUM € Tponec reHepaunii map @Openkens. TeopeTndHo po3paxoBaHO Npodilb KOHIEHTpamii pamiariifHux
nedekTiB, YTBOPEHHUX BHACTIIOK MPY)KHHUX Ta HEMPY)KHHUX B3a€MOJiil iOHAa-IMITaHTaTa 3 aToMaMM MilieHi. I3
eKCMEePHUMEHTATbHUX KPUBHX AU(DPAKLIHHOrO BiZOWBaHHS po3paxoBaHo Mpodini BigHOCHOI nedopmamii y
IIPHIIOBEPXHEBHX IIAPAX IMIIAHTOBAHHKX ionamu Teriio (E = 100 keB, D = 1:10" + 1:10% cm®) mnisok Y 3Fes01p.

Kiwuori cioBa: 3ami3o-iTpieBuil rpaHaT, i0HHA IMIUTAHTAIls, pajiaiiiiHi aehekTH, KpuBa TUPPAKIIHHOTO

BinOMBaHHS, PO e nepopmartii.

Cmamms nocmynuna do pedakyii 15.04.2010; npuiinama oo opyxy 15.09.2010.

Beryn
EmitakciiiHi  TUTIBKM  3aJIi30-ITPIEBOTO  IpaHaTy
Y3FesOp, BoMOAmiOUM  OUITMM — PSIIOM  YHIKQJIBHUX

XapaKTepUCTUK (HAIpHKIa, BHCOKOK IPO30PICTIO B
ontnyHOMy Ta [Y-nmiama3oHi, BETHMKOIO KOEPIHUTHUBHOIO
CHJIOI0 Ta HaMarHiYeHiCTIO HACHYCHHs), LIMPOKO
3aCTOCOBYIOThCS y mpuiianax cydacuoi HBU-texwiku [1],
MarHitoonTukd [2], MaruitHoro 3ammcy iHdopmarii [3]
tomo. OXHUM i3 METO/IB MOKpAIIEHHS BJIACTUBOCTEH
[IUX MaTepialiB 3aBASAKH JIOKAIbHIA Moamdikarii ix
CTPYKTYPHHX 1, BIIIOBITHO, MarHiTHUX BJIACTUBOCTEH €
ionna immantanis (II). B sanexsocti Bin pexumy I
(macw, eHepril,  J03M  IOHIB-IMIUIAHTATiB) Y
NPUIIOBEPXHEBOMY  IIapi  Marepialy  BHHHKAIOTh
pamiamiitai medextr (BakaHcii, MDKBY3eIbHI aTOMH, iX
CKYITYCHHS), W0 HPH3BOAUTH JO YTBOPCHHS MPYXKHO-
nehopMoBaHOTO MpUoBepxHeBoro mapy [4]. Tomy, mis
BUBUYCHHS BiacTtuBocteid Il mrapy HeoOXigHO 3HATH
KUIBKICTh Ta KOH(Iirypauii reHepoBaHHUX HAITAIOYUM
i0HOM J1e(peKTiB, a TAKOXK MEXaHI3MH iX yTBOPEHHS.

I. OO0’ ekTH Ta METOIH AOCIIIKeHHH

Y poboTi mochimKyBaIucs MOHOKPUCTAIIIYHI TDTIBKA
Y3FesOp, ToBmmHOW 2,85 MKM, BHPOIICHI METOJO0M
pinkoda3Hoi emitakcii Ha HEMAarHiTHIA  MiIKIai
rajouniHiii-ranieBoro rpanary GdzGasO;, i3 kpucTano-
rpadiunoro mronmHOW 3pidy (111). 3pasku ompomi-
HIOBaMHCh ioHaMu Temito 3 ecHepricto 100keB y
iHTEepBaNi 1103 1-10"°-1-10™ em™. ImMmutanTanis
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3MifiCHIOBANIaCh MpH  KIMHATHIA  Temreparypi Ha
npuckoproBadi MPB-202 B ymoBax, 10 BHKIIOYaIOTh
KaHaJIIOBAaHHS Ta caMOBiAIa.

JociijpkeHHsT  KpUCTaJIIYHOI  CTPYKTYpH  1OHHO-
IMIUTaHTOBaHUX IUTIBOK  Y3FesOpp, mpoBoamiocs i3
BUKOPUCTaHHIM JBOKPUCTAJIBHOT X-npomeHeBo1

mudpakromerpii Ha ycranoBui JPOH-2.0 y CuK,
BHIIPOMIHIOBAHHI. B STKOCTI MOHOXpOMaTopa
BUKOpHUCTOBYBaBcsi MoHokprcTan Gd;GasOy, (111).

I1. MoaesiroBaHHS npouecy
paaianiiiHoro neeKToyTBOpPEHHS

IIpoxomKeHHsT BHCOKOEHEPreTUYHOI  3apsiAKEeHOl
YAaCTHHKM Kpi3b TBEpAC TUIO  CYNPOBOJIKYETHCS
OaraTrouyKcellbHUMHU 3ITKHEHSIMH i3 aTOMaMH Iparkd Ta
nepenayero eHeprii YaCTUHKU B SIAEPHY Ta CICKTPOHHY
nigcucreMu MmimeHi. [lepBUHHO BHOUTHIA 3 TPATKA aToM,
AKIIO WOTO eHeprii TEepEeBHINYE IIOPOTOBY CHEPTio
sMimeHHst (E>>Ey) Takok MOXe 3MillyBaTd iHIII aTOMH
MIIIEH], TOOTO BUKJIMKATH KacKan 3ITKHEHb. JIerki 10HU
CTBOPIOIOTH OKpeMi 1307b0BaHI 00’ €mHaHHA Ae(]eKTiB,
10 CKJIAJaloThCsd 3 TMOPIBHSAHO HEBEIMKOIO YHCIIa
3MIOICHHX aTOMIB 1 po3MilleHi Ha BigCTaHI KiTBKOX
MDKaTOMHHX BIifICTAaHCH B3JIOBXK TPEKY HAJITAI0UOro
ioHa. 30UIBIIEHHS JO03W IMIUTAHTAIlll CIPUYUHIOE
B3a€EMOJIII0 OKpeMUX Je()EeKTHHX 30H Ta YTBOPCHHSA
PO3YIOpsAKOBAHOTO mmapy [5].

MojenoBanHsl  npoiiecy  IeeKTOYTBOPEHHS Y
wriBkax Y3FesOyp, mimgaHWx ONMPOMIHCHHIO 10HAMH
TeIif0, TPOBOAWIOCH 13 BHUKOPHCTAaHHAM TIPOTPaMH
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SRIM-2003 [6]. 3HaueHHSs TIOPOTOBHUX CHEPTiil 3MillICHHS
Eq4 nns atomiB itpiro, hepymy Ta okcureHy Opamrcs 66,
56 ta 40 eB Bigmosiguo [7]. 1le m03BOJIMIO BU3HAYMTH
pO3MOALT 10HHUX TPOOITiB Ta TMepeBaKAIOYMN THIT
pamianiifHuX 1eeKTIB.

Ilpu ranpmyBaHHI ioHa rTemiro y miiBii Y3FesOq,
HAWOUTBPII IHTEHCHBHHUM € TIpOIleC Tepeaadi eHeprii y
eNeKTpOHHY Tincucremy Mimmeni (puc. 1). EnextponHi

* -703
*
4004 . o 600
o o
88°° 500
= 30 os®
~ ] ¢ 400
5 2w Lo u r
& 4 ‘0‘ e 300 E
k=) o
% 1(1)-, 04 200
2 ) 100
10— Qooo............
O T T T ° ? O
0 50 100 150 200
E eB
Puc. 1. Po3paxyHKOBi 3al€XHOCTI E€HEPTeTUIHUX

Brpar (enekrpoHHi — 1, saepHi — 2) Ta BelUYUHH
CepesIHbOro MpOEKIfiiHOTo Tpobiry (3) ioHa remiro
BiJl TOYaTKOBOi €Heprii MpH TalbMYyBaHHI y TUTiBIi
Y 3Fe501,.
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Puc. 2. Posnonin mo mIMOWHI SACPHUX BTpaT ioHA
rexito (F =100keB) mpu raneMyBaHHI y TUTIBIT

Y3FesO;, Ta posmominM  eHepriif, IMOTIMHYTHX
aToMaMH OKCHUTeHy, Gpepymy Ta iTpiko.
BTpaTd i0Ha-IMIUIAaHTaTa 3 TIOYAaTKOBOIO CHEPTI€l0

100 keB cknanators 95 % Bixg cymMapHUX Ta CTAaHOBJISTh
~ 280 eB/umM, y To#t wac sk siaepHi aumre ~ 5 eB/aM.
Posmonin mo TiauOWHI SIEpPHUX BTpAT i0OHA TENir0
(E =100 xeB) npm rampmyBanui y twriBmi Y 3FesOqo
OpPEeNCTaBICHO Ha pHUC. 2. 3a JaHUM  PO3HOALIOM
po3paxoByBaBcsi AuepeHLIAIbHUN Tepepi3 MPYKHOTO
Je(eKTOyTBOPEHHS sn(x) (s, =8,610"cm?). Sk
BHIHO 3 pHC. 3, Hale(heKTUBHILIC €HErpiss I0HIB Teio
epeaaeThCst y  aHiOHHY  WIiATpaTKy  MilleHi
(coiBBimHOIIEHHS 3MimeHnx atomiB O:FeY craHOBHTH
14:6:3). MakcuMyM SIE€pHHX BTpaT MpHUIANAE Ha
mmbuay 400 HM. TeopeTH4HO po3paxOoBaHUKA PO3ITOJLT
ioiB remito (puc. 3) XapaKTepH3YEThCA CEpPeaHIM
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Puc. 3. TeopermuHuii po3moAlT 3MIIEHUX 10HIB
MaTpHIi Ta pO3MOALT ioHIB remito (6e3 mmKamm) 3
enepricco 100 keB, iMmaHTOBaHMX y IUTIBKY
Y 3FesO1o.
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n

Puc. 4. IMoBipHICTb YTBOPEHHS KacKaJ(iB BTOPUHHUX
3MillleHb aTOMIB MaTpULi 13 PI3HOI KUIBKICTIO 10HIB
N npu opromineHHi mIiBoK Y 3Fes0;, iI0HaMU reito.

npoekuiiiauM npobirom R, =450HM i i#oro MoxHa
omnucaTd “3MIMBKOIO” JIBOX TayCIBCBKHX PO3MOIUTIB 3
craHIapTHUMH BimxuneHHsMH DRy =100mM (hER) i
DRy, = 50uM (h> R,;); MakcuManbHa rIUOHMHA 3aIATaHs
BIIPOBAJPKEHUX 10HIB TeNifo ckianae mopsaaky 600 am.

CratuctuuHa oOpoOka iH(popMmarii mpo yTBOpeHHS
KacKaJiB aTOM-aTOMHUX 3iTKHEHb Jajla HaCTYIHI
pesynbratu. s 3aCTOCOBAaHMX YMOB EKCIIEPHMEHTY
HaliOUTPII WMOBIPHHM € TIpOIIEC YTBOPEHHS IIap
®penkens — 65 %; po3BUTOK KacKaJiB i3 JIBOX aTOMIB
Bimmaui — 15 %, tprox — 7 %, gotuprox — 4% i T. 1.
(puc. 4).

[Tpu npoxomkenHi kpizb wIiBKY Y 3Fe50;, i3 cTanoro
rpatkn 1,2376 HM i0OH TeNil0 B CepelNHBOMY NpHUitMae
yuacte y 20 3iTKHEHHSX 13 aroMaMHu MillleHi, ToOTO
YTBOPEHHS TEPBHHHUX padiallifHuX Ie(eKTiB MUITXOM
SJICPHOTO TalbMyBaHHS MOJIIUBE y KOXHIil IBaUATIH
eleMeHTapHii KoMipui Matepiany. Tomy, pyHHYBaHHS
CTPYKTYpU BiIOyBaTHMEThCS LUIAXOM HAKOMMYCHHS
TOYKOBUX JAe(EeKTIB Ta iX KOMIUICKCIB y IIpoOIeci
3pOCTaHHS JO3H OTIPOMIHECHHS.

Jns  pospaxyHKy —IU(EpPEHINIaTbHOTO  Tepepi3y
HENPY)KHOTO Je(QEeKTOyTBOPEHHS Oyl0 BHUKOPHUCTAHO
poboty aBtopie [9]. B pamkax eneKkTpoCTaTHYHOTO

MeXaHi3My MOKa3aHo, 110 npu IMIuTagTaii
BHCOKOWMOBIPDHIM € YTBOPEHHS Je(eKTy BHACIIIOK
penakcarii  30y/IKEHOI  €IEKTPOHHOI  MiJCHCTEMH
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Puc. 5. Posmozmin mo rmmOWHI TOPYIIEHOTO IIapy
cepeHpOT HMOBIPHOCTI iOHI3amii OJHOrO aroma
Mmimeni #Ha 1HM mnpoektuBHOro Tmpobiry (1) Ta
CepeqHbOl  JIOBKMHHM  BUIBHOTO  mpobiry  (2)
IMIUTaHTaTa MDK JBOMAa TOCTIZOBHAMH aKTaMH
ioHI3amil.
KpHUCTaly. IoHi3amis L-00OJOHKM OKCHreHy MoXe
TIPU3BECTH 10 YTBOPEHHS KOPOTKOKHBY4oro ioma O i
HACTYIIHMH BHUKHJ HOTO y MDKBY3JIS 3a Iepuly
KOOpIHHALIHHY chepy.

Bupas mist 3anexHOCTI T epeHIiaTbHOTO Tepepizy
I0HI3aIlii {-TO aTOMa MIIIICH] BiJ] KOOPAUHATH IMIUIAHTATA
Ma€ BUTIISI

Ryax V ) J
sd= s ogé ‘% x 4/
ee
U. = £2340°E U
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e (Zl + 22) !
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I Rmax é ) !
o x- R U
N
0 e ¢}
ne E;— eHepria ioHi3amii TAUOOKOI eNeKTPOHHOI

00O0JIOHKH; Z;, Z,— TIOPSAOKOBI HOMEpH i0Ha 1 aroma
Mmimreni; Vo — moyarkoBa HIBHIAKICTH i0HA, X — rIIMOMHA,
IO BiIPaxXOBYETHCSA BiJ TOBEPXHI 3pa3ka; a — TIIMOWHA,
Ha AKi eHepris IMIUIAHTYIOYOTO iOHa CTa€ MEHIIo £

Vo— 1oYaTKoBa  WIBUAKICT  10HA; Rypa, Rp—
MakCHUMaJbHMH Ta NPOEKTUBHMH 1pobirm  ioHa,
cTaHmapTHe BigxwieHHs AR= ARy, xomn x<4R,

AR=ARy, npu AR>X. Muoxuuk |,/ BBOIMBCS mins
BpaxyBaHHS  CTaTUCTUYHOIO  pO3MOJUTY  NpoOIriB
iMIUTaHTaTa y MimieHi. BiH BU3Ha4ae BiTHOCHY KiIBKIiCTh
IMIUIAHTYIOYMX 1OHIB, 10 OCUIM B Mexax mapy [a-Da,

a+Da], ioHi3yroun MilieHb Ha BIiAPI3Ky MPOEKTHBHOTO
mpoGiry [0, a].
Cepenus  HMOBIpHICTE Y | (n, Dx) ioHi3anii

EJIEKTPOHHUX OOOJOHOK N iOHIB TIpaTKW HA EJIEMEHTI
npoeKTUBHOTO TIpobiry Dx 3agaerses posmoainom [10]:
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Puc. 6. Teopermuno  pospaxoBaHuii  npodinb
KOHIIEHTpanii  pamianiiinux  gedekrie  (a) Ta

obuncnennii i3 excrepuMeHTanbHUX K/IB mpodinb
nedopmartii (6) y TpUIOBEpXHEBOMY IHapi IUTIBOK
Y 3Fe504,, iMmnanroBanux ionamu remiro (£=100 keB,
D=110"cm?). (---) ta (- ) — ckmagoBi mpodinis,

MOB’SI3aHI 3 SAACPHAMH Ta  CJICKTPOHHUMH
CHEPreTUIHUMU BTpaTaMu iOHa-IMILIaHTATa,
BiIITIOBIJTHO.

y i (n Dx)=exp(- DYLYDYLY/m, ()
[0 BHM3HAYAETHCS CEPEAHBOIO JIOBXKUHOIO L BiLIBHOTO
npoOiry iMIIaHTaTa MK JBOMAa MOCIITOBHUMH aKTaMH

L =(s.00N,)*
JIOKaITi30BaHUX Ha 0OOJIOHIN, B OJUHUIN 00 €My MillIeHi)
(puc.5). Takum unHOM, pO3paxoBaHa WMOBIPHICT
ionizamii L-000J0HKH OgHOTO aroMa MimieHi Ha 1 HM
MPOEKTUBHOTO TPOOIry i0OHA TEJil0 B MPHIIOBEPXHEBIH
30Hi OEx£200um cranoButs » 30%. Cepenniit
BUIBHHN TPOOIr IMIUTaHTaTa MDK JBOMAa IMOCIITOBHUMH
aKTaMmu ioHi3awil B 1(iii 30Hi ckiajgae 1,4 HM.

Posmonin koHmeHTparii pamialidHux —AeQeKTiB,
YTBOPEHHX BHACTIZIOK MNPYKHHX Ta HEMPYXHUX
B3a€EMOJIM HAIITAIOYUX IOHIB 3 aTOMaMH MATpHII],
PO3paxoByBaBcs 3a criBBigHOIIEHHIM [9]:

2(NG"D

ioHi3awil (Ne— 4HCIO eNeKTPOHiB,

Ne,n =

©)

ne D — mo3a onpomineHHH, Ng - KOHIIEHTpaIis 10HIB Ta

aHIOHIB MileHi BiamoBinHo. s ne(x) BHpa3 JI01aTKOBO
JOMHOXYBaBCs Ha IMOBIPHICTb Y | (n, DX)

Teopernyno po3paxoBanHuii Mpodinbk KOHIEHTpaIii
paniamifHnx neeKTiB, YTBOPECHUX BHACITIIOK
iMmtaHTamii  ioHa remiro 3 eHepriero 100 keB

15 2 . N .
(D=110 ®em ) y mwiiBky Y3FesOiqp, Ta HOTo CKIIao0Bi,
TIOB's13aH1 13 ENCKTPOHHUMHU Ta SIEPHUMH BTpaTaMH
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iOHa-IMIIaHTaTa, IPEJICTABIEHO Ha puc. 6, a

[11.Pe3yJbTaTH €eKCIIEPUMEHTY Ta
000BOpPEHHS

BimHoBneHust mpoditro BimHOCHOT nedopmarii y
MIPUNIOBEPXHEBOMY IIapi IMIIAHTOBAHUX 10HAMU Tellifo
wriBok  Y3FesOp; 13 eKcepuMEHTaNbHUX — KPUBUX
mudpakuiiinoro BinOusanus (KIB) 3nilicHioBanmocs 3a
JIOTIOMOTOI0 TIPOTPAMHOTO 3a0e3edeHHs!, Ke 0a3yeThCs
Ha pIBHIHHIX JUHAMIYHOI Teopii po3ciroBaHHI X-
MPOMEHIB. 3arajbHUN BUTJIAA JaHUX MPOQLIIB 3a1aBaBCs
(YHKIIOHATBHO, 3 HACTYITHUM TOIJIOM IPHUIIOBEPXHEBOL
neopMOBaHOT YaCTHHY IUTIBKH Ha IMIAIIAPH, B KOXKHOMY
13 AKMX BiTHOCHA JedopMallis BBaXKagacs CTaiolo.

Sk moKa3aHO BHIIE, TEOPETUYHO PO3PaXOBAHHUN
npodiib KOHIEHTpALlil pamianiiiaux nedekTiB Mae aBi
cxnanosi (puc. 6, a), OAHY 3 SKUX MOXXHA OIKCATH
acMMeTpuuHOI0 Taycianoro [11], a mpyry — 4acTHHOIO
BITKM cmamHOl rayciandw. 3BaKaloO4W Ha Te, M0 TMpH
HEBEJIMKHUX J103aX ONpOMiHeHHS mnpoduts aedopmanii
MPSIMOIIPOTIOPUilHIHA TIpodiio nedekTiB, ToMmy Ipodite

BimHOCHOI Jedopmarrii D?d(h) BHOMpABCA y BHIIIAMII

CyMH acUMETpHYHOI Ta craHoi rayciau [12]:

Dd i Dnmaxexp[(h_ R n)z/wﬁll’npl/I h<R n
—(h): i P pn
d ) Dnmax eXp[(h - an)z/wﬁlli ipu h 3 an (4)

+ Dy~ Rocf /i),

ne h — Bigcranb, ska BiIpaxOBYEThCS BiJ MOBEPXHi y
rnuOuHy Kpucrana, Ry, —Touka “31UBKK” aCUMETPHYHOT
rayciand, Wy, Whpp 1 W — TapaMeTpl raycial, sKi
XapaKTepU3yIOTh IX MUPUHY Ha MiBBHCOTI. [HAEKCH N i€
03HAyalTh, IO BKa3aHi MapaMeTPU XapaKTepU3YIOTh
CKIamoBl  mpodiIo, TMOB'sS3aHI 3 AOCPHHUMH  Ta
ENIEKTPOHHUMH CHEPreTHYHUMHE BTPATAMHU.

Po3spaxoBani npodiri BiTHOCHOT nedopmarrii
mopymeHoro mmrapy mrBok Y3FesOpp, ompomiHeHHX
iomamu remito 3 enepriero 100 keB y mexax 103 1-10™ -
110® cM? €  ONHOTHIHMMH:  HEMOHOTOHHI 3
MaKCUMyMOM BEIMYMHH BIiTHOCHOI nedopmamii Ha
IIMOMHI MakCHMallbHUX saepHuX Brpar (puc. 6, 0).
TopmuHa aeopMOBaHOTO IIapy CTAHOBHUTH OIHM3BKO
600 M. B imrepsani  1-10™-6-10"° cM?  jo30Ba
3aJIOKHICTh ~ BEMTMYMHM  MAKCUMAalbHOI  BiTHOCHOL
nedopmaltii Mae niHiHIEA Xapaktep (puc. 7). Buie no3u
610" cm™ niniiinicts wiei 3anexnocTi MOPYIIYETHCS, 110
MOSICHIOEThCS 3MEHIIICHHSAM KOHIIEHTpALlil pamialiiiiHux

nedekTiB, 0O0yMOBJIEHOI 30UIBIICHHSIM HMOBIPHOCTI
aHITUDIIil  3MIMIEHUX aTOMiB Ha BXE ICHYIOYHX
BaKaHCIfAX, 1[0 OIHCYEThCs piBHAHHAM [13]:
1
n, (D)=~ (1- expl- NesVv,, D)) , (5
H

ne Vi — 00’ eM 30HU HECTIHKOCTI, S — IMOBHUI CepemHii
JdepeHIianbpHui epepi3 1eeKTOyTBOPEHHSL.
Buxoasun 3 Toro, mo aedopMarlis KpUCTATIIHOT
IpaTkKu  OOYMOBIIOETHCS  BBEACHHSIM  pafiamifHUX
nedekTiB 1 mpM MajMxX J03aX OIPOMIHEHHS IIPsIMO-
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Puc. 7. 3anexHicTh  BENMYMHH  MaKCHMAJbHOI
BigHOCHOT aedopmartii mwiiBku Y3FesOqp Bim 103U
onpoMiHeHHs (TOYKH — eKCIIEPUMEHT, CyI[UIbHA JIiHIs
— HabmmkeHHs: QyHKIie Burisiny (6)).

MPOTOpIIiifHa KUTEKOCTI eeKTiB, MOXKHA 3arucaTh

abdo  _—

Q?+ =Vy Ny (D) ,
@,

ax

(6)

e
ne V, — edekruHuii 06'eM nedexra, ycepeaHeHuii mo
nedeKTax ycix THIIIB.

Arnpokcumariisi  €KCIepUMEHTANBHOI  3aJIeKHOCTI
BEJTMYMHA MaKCUMAaJIbHO1 BITHOCHOI JedopMaltii TTiBKH
YsFesO, Bim  103u  ONPOMIHGHHS IOHAMHU  TEIi0
dyxumiero (5) i3 Bpaxysanusm (6) 103BoIIIA OTPUMATH
3Ha4YeHHS e(heKTUBHOTO paxaiyca nedekra rg = 0,11 am Ta
pamiyca 30HU Hectifikocti ry = 0,36 HM, 10 m00pe
Y3TOJDKYEThCS i3 pesysbratamu pooit [9] Ta [13].

BucHnoBknu

[Ipu ompomineHHI ioHamm Temifo mIiBOK Y 3FesOp;
HaOIbIl HMOBIPHMM € TIpoLleC YTBOPEHHS Hap
Openkernst — 65 %; MOBIpHICT PO3BHUTKY Kackaay i3
IBOX aToMiB Bimmadi craHoButh 15 %, Tprox — 7 %,
qotupboXx — 4% i 1. 1. EdexrtuBnuit paxmiyc nedekra
cranoBuTh 0,11 oM, paniyc 30HH HectiiikocTi — 0,36 HM.

TeopetnyHo po3paxoBaHuii Mpodiak KOHIEHTpaii
pamiamiiHuX OedeKTiB Mae NBi CKIaJOBi, OJHA 3 SKHX
IIOB’53aHa 3 SJCPHHUMH, a Jpyra — 3 eJICeKTPOHHUMH
BTpaTaMu IOHa-IMIUIaHTaTa. Y MPHUIIOBEPXHEBiH 30HI
<200 HM edeKTHBHICTE Oe(PEKTOYTBOPEHHS BHACIIIOK
penakcarlii 30y/)KeHb EJICKTPOHHOT MiJICHCTEMH MiICH1
chniBMipHa 3 €QEKTHBHICTIO Ae()eKTOYTBOPEHHS IMIpH
SIIEPHOMY TaJIbMyBaHHI.

[Ipodini BigHOCHOT nedopmallii IPUITOBEPXHEBOTO
mapy IMIDIAaHTOBAaHWX IOHAMHU Tellifo ITBOK Y 3FesOqy,

po3paxoBaHi i3  ekcmepuMeHTaspHHX KB, €
HEMOHOTOHHHMH 3  MakCHMyMOM Ha  TJIMOWHI
MakCUMallbHUX  SJCPHUX  BTpaT  IOHA-IMILIaHTaTa.

ToBmuHa AeOpPMOBAHOTO IIApy CTAHOBHUTH OIHM3BKO
600 1M i criBajae i3 3HAYCHHSIM TOBIIUHH TTOPYIIEHOTO
miapy, OTPUMAHOIO i3 MOJCIIOBAHHS MPOIECY IOHHOT
IMITTaHTALl.

B inTepBami 103 1-10%-6-10"° cm?  3anexwuicTs
BEJMYMHN MAaKCHMaJbHOI BIiTHOCHOI nedopmamii Bix
JI03M ONpPOMIHEHHS Ma€ JIIHIMHWN Xapakrtep, SKUH i3
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V.V. Kurovets

Radiation Defect Formation in Helium Irradiated Single Crystalline
Ferrite-Garnet Films

Vasyl Sefanyk Precarpathian National University,
57, Shevchenko Str., Ivano-Frankivsk, 76000, Ukraine, e-mail: kurovec@i.ua

The results of defects formation process modelling in helium (100 keV) implanted single crystaline films
YiFes0p, are represented. It is set that the process of Frenkel pairs generation is the most probable. Defect
distribution formed as a result dastic and indastic collisions of implanted ions with the target atoms is calculated
theoretically. Strain profiles in the near-surface layers of helium implanted (£ = 100 keV, D = 1-10" + 1-10'® cm™)
films 'Y 3Fes0,, were obtained from the experimental rocking curves.
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