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~3BeCTHO, YTO np~ ~OHHOM o6nyYeH~~ MaTep~anOB B C~ny OC06eH
HOCTe~ B3aV.,~OAe~CTB~R 6oM6apA~PY~~~X YaCT~~ C Be~eCTBOM npo¢~n~ 
paA~a~~OHHO~ nospemAAeMOCT~ ~ ~OHHOrO ner~poBaH~R CMe~eHbl OTHO
C~TeDbHO gpyr AP)Ta 1 . 3To o6cTORTenbCTBO Bbl3biBaeT ~3MeHeH~e 
OTHOWeH~R KOD~YeCTBa o6pa3y~~~XCR paA~a~~OHH~X Ae¢eKTOB K KQH
~eHTpa~~~ BHeApeHH~X ~OHOB BAODb nyTH AB~meH~R 6oM6apA~PY~~~X 
YaCTH~.B 3TO~ CBR3~ CCTb OCHOBaH~e nonaraTb,YTO He3aB~C~MO OT 
T~na 6oM6apA~PY~~HX YaCTH~ 3TO MOmeT cy~eCTBeHH~M o6pa30M no
BDHRTb KaK Ha xapaKTep B~AeneHHR ¢a3~ ~3 BHeApeHH~X ~OHOB,TaK 
H Ha Mop¢onorH~ ge¢eKTHO~ CTPYKTYP~ B 30He nerHposaH~R/21. H3yYe
HHe 3THX 3aKOHOMepHOCTe~ n03BOD~T rny6me nOHRTb npo~eCCbl HOHHOrO 
nerHposaHHR nonynpoBOAHHKOB ~ MeTannos, a TaKme oco6eHHOCT~ 
HCnOnb30BaHHR TRmen~X HOHOB AnR MOgen~pOBaHHR B~COKOA03H~X 3¢
¢eKTOB np~ o6nyYeHHH MaTepHanos He~TpOHaM~. 

B HacToR~e~ pa6oTe MeTOAOM npocseY~sa~~e~ aneKTPOHHO~ MHKpo
cKon~H /n3M/ nposegeHo H3yYeHHe 3Bon~~~H B npo~ecce nocnepaA~
a~HOHHoro OTmHra paA~a~HOHH~X ge¢eKTOB BAOnb 30H~ ner~pOBaH~R 

MOnH6AeHa aTOMaM~ HeOHa. 
'~elOAHKa 3Kcnep~MeHTa. B KaYecrse o6oeKTa AnR ~ccneAOBaHH~ 

6~n B3RT MOn~6AeH /99,96%/ B B~ge ¢onbrH TOn~~HO~ 50 MKM, OTO
mmeHHO~ B BaKyyMe 1, 3x1 0 - 3 na np~ TeMnepaType 11 00°C B TeYeHHe 
ABYX YaCOB. 

06nyYeHHe ¢onbrH ~oHaM~ HeoHa (Ne~~ ) c 3Hepr~e~ 80 M3B 
AO ¢n~eHca 4x1 0 20 M - 2 npoBOAHnOcb Ha ~HKnoTpoHe Y-300 
B sa~yyMe np~ TeMnepaType He 6onee 50°C. 

np~ o6nyYeH~H HCnOnb30BanaCb cne~~anbHO pa3pa6oTaHHaR MeTO
A~Ka, o6ecneY~Ba~~aR B03MOmHOCTb O~HOBpeMeHHOrO Ha6n~AeH~R 
B nnocKocT~ ~3o6pameH~R n3M see~ aHepreT~YecKo~ 30H~ nospemga
eMOCTH /BKn~YaR H o6naCTb nerHposaH~R/, C03AaBaeMO~ 6oM6apA~
PY~I1\~M~ HOHaM~. 

H3yYeH~e ~3MeHeH~~ CTPYKTYP~ B pe3ynbTaTe nocnepagHa~HOHH~x 
oTmHros s HHTepsane 400 + 1300°C nposoA~nocb Ha roTos~x 3neK
TpoHHo-MHKpocKonHYecKHX 06oeKTax. npH 3TOM AO 900°C ~CCneAOBan
CR OA~H H TOT me yYaCTOK o6oeKTa, npH TeMnepaTypaX B~We 900°C 
~cnonb3osanHCb pa3n~YHble A~CK~ /H3-3a YXYAWeH~R KaYecTBa no
sepxHoCTH o6beKTa np~ noBTOPH~x oTm~rax/. ~ccnegosaH~R o6pa3-
~os, nocne HX YTOHYeH~R C o6e~x CTOpOH MeTOAOM CTPY~HO~ 3neK
Tponon~pOBKH/3/, npOBOAHn~Cb Ha 3neKTpOHHOM M~KpOCKOne 
JEH-IOOCX. 

Pe3ynbTaTbl. HenocpeACTBeHHO nocne o6nyYeHHR /pHc. 1/ B 3aAaH
H~x yYaCTKaX o6pa34a MODH6AeHa Ha6n~AaeTCR Ae~eKTHaR 30Ha, 
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noape~AaeMOCTb KOTopo~ /a HanpaaneH~~ M1M/ ~3MeHReTcR a cooT
aeTCTB~~ C ~3MeHeH~eM 3Hepr~~ 6oM6apA~PY~~~X ~OHOB 

OT El = 80 M3B AO 0. Ha6n~AaeMy~ B n3M 30HY Ha p~c. 1 ycnOBHO 
MOmHo pa36~Tb Ha 4eTblpe o6nacT~: A, B, C ~ A. 06nacTb A xapaK
Tep~3yeT CTpyKTYPY noapemAaeMOCT~ OT MOH03HepreT~4H~X ~OHOB 
HeoHa c 3Hepr~e~ 80 M3B, o6nacTb B - CTPYKTYPY noapemAaeMOCT~ 
OT ~OHOB c ~3MeHR~~e~cR /yMeHbWa~~e~cR OT o6nacr~ A K C/ 3Hep
r~e~, o6nacTb C - cTpyKTypy noapemAaeMOCT~ a 3oHe ner~poaaH~R 
HeoHOM ~ o6nacTb A - cTpyKTYPY Heo6ny4eHHO~ 4acT~ o6pa3~a. 

CTpyKTypa paA~a~~OHH~x noapemAeH~~ a Mon~6AeHe a 30Hax A, 
B ~ C nocne o6ny4eH~R xapaKTep~3yeTcR cKonneH~RM~ Ae¢eKTOB 
a B~Ae MenK~x KnacTepoa ~ A~cnoKa~~OHH~X neTenb, KOH~eHTpa~~R 

KOTOp~x, KaK B~AHO ~3 p~c.1, yaen~4~BaeTCR C yMeHbWeH~eM 3Hep
r~~ 6oM6apA~PY~~~X ~OHOB. 

AHan~3 np~poA~ Ae¢eKTOB a 30Hax A~ B no MeTOAY A-2-1/2 14/ 
noKa3an, 4TO np~6n~3~TenbHO nonoa~Ha acex Ha6n~AaeM~x Ae¢eKTOB 
np~HaAnem~T K CKOnneH~RM BaKaHC~~, OCTaBWaHCR 4aCTb - K CKon
neH~RM MemAOy3enbH~x aToMoB. CneAyeT 3aMeT~Tb /p~c.2a/, 4To 
6onbW~HCTBO Me~AOy3enbH~X CKOnneH~~ XOPOWO pa3pewaeTCR B B~Ae 
A~cnoKa~~OHH~x neTenb ~ ~x cpeAH~~ pa3Mep 3aMeTHo 6onbwe cpeA
Hero pa3Mepa aaKaHc~oHH~x o6pa3oBaH~~- MaKc~ManbH~~ pa3Mep 
nocneAH~X npaKT~4eCK~ He 3aB~C~T OT 3Hepr~~ HOHOB ~ He npe
B~waeT 50 ~. a TO apeMR KaK pa3Mep MemAOY3enbH~x neTenb ~MeeT 
TeHAeH~~~ K yaen~4eH~~ C yMeHbWeH~eM 3Hepr~~ ~OHOB. 

Ae¢eKTHaR CTPYKTypa s o6nacT~ C /p~c.26/ a ocHOBHOM cocTo~T 
~3 MemAOy3enbHbiX n~cnoKalJ~OHHhiX nPTPnl- r U:>Vr""::'_M:..:::..::: ;:::::::::;:.:: ... 
oKono 300 A. B~coKaA KOH~eHTpa~~R cKonneH~~ Ae¢eKTOB a 3To~ 
30He He no3aon~na npoaecT~ ~x AeTanbH~~ Kon~4ecTaeHH~~ aHan~3. 
0AHaKO OTMeT~M, 4TO ~ B 3TO~ 30He Ha6n~AaDTCR BaKaHC~OHH~e 
CKOnneH~H pa3MepoM OKOnO 25 ~' a npaKT~4eCK~ BCe AOCTaT04HO 
KpynH~e MemAOY3enbH~e neTn~ AeKop~poaaH~ MenK~M~ /oKono 10 ~/ 
o6pa30GaH~RM~, np~pOAY KOTOP~X ycTaHOB~Tb He YAanOCb. 

XOTH B HaCTOH~e~ pa6oTe OCHOBHOe BH~MaH~e YAenHnOCb ~3MeHe
H~D CTPYKTYP~ B 30He CTparrn~Hra /o6naCTb C/ B pe3ynbTaTe 
nocnepaA~a~~OHH~x oTm~roa a ~HTepaane 400-1300°C, TeM He MeHee 
yKameM, 4TO a o6nacTRX A ~ B nonH~~ orm~r cKonneH~~ paA~a~~oH
HbiX Ae¢eKToa Ha6nDAaeTcR AO 1 000°C. 

~3MeHeHHR B Ae¢eKTHO~ CTPYKType B o6nacT~ C, a~pa3~BWMeCA 

B yKpynHeHHH MemAOY3enbH~X A~CnOKa~~OHH~X neTenb, 6~n~ OTMe4e
H~ Y*e np~ 400°C. np~ AanbHe~WeM yaenH4eH~~ TeMnepaTyp~ Ha4H
HaA c 800°C HaPAAY c yaen~4eHHeM cpeAHero pa3Mepa A~cnoKa4~-
0HH~x neTenb OTMe4eHo noAaneH~e 6onbworo Kon~4ecraa /oKono 
10 23 M-3/ HOB~X CKOnneH~~ pa3MepOM MeHee 20 ~. paBHOMepHO pac
npeAeneHH~X no Teny 3epHa. 0TMeTHM, 4TO a ycnOBHAX caeTnononb
Horo ~306pameH~A OH~ C03Aa~T KOHTpaCT, xapaKTepH~~ AnA nop 
/p~c.3a/, a a ycnoa~AX TeMHOnonbHoro ~3o6pameH~A a pe¢neKce 
i = ~20) 3T~ nop~ ¢opM~PYDT A~¢paK~HOHH~~ KOHTpaCT, xapaKTep
H~~ AnR Ae¢eKTOB c noneM HanpAmeH~A /pHc.36/. 

4 

•· • . . 
• 

. . • , . 
• 

. • , ... 
.. # •• t 

• • ~· 
• 1 

• .. 
·~ • :.'-' • ! • .. •• . .. 

•• . ·' • . . . . . 
f • •. • 

' ~ 
I' • 

• • • ••• . . :· 
. • 4 . 

• • ... ~ • 
~· .. . .. I .. . 

• •. '· .. ... •'• . .. ' • · . . . . " .. • '· 
.• 

\" .. • • . . . • 
• • -. • . .. • . •• , ,·4A . f, .... 

• 
., •• .. . ' ' ··: ~· 

... ... •• 
\ 

. • •:' • :" .... I'• ~. .• ~ ,. ... \_ .,•~ -1 
.,. .. . . " . 

PHc.2. CTPYKTypa paAHa~HOHHb~ HapymeHHH MOnH6AeHa 
a o6nacTH B /a/ H o6nacTH cTparrnHHra C /6/. 

Q6~~C'1 CH~MOK CTpyKTypHbiX ~3MeHeH~~ BAOnb npo¢~nA ner~poaa

H~A Mon~6AeHa ~oHaM~ HeoHa /o6nacTb C/ nocne oTm~ra np~ 1100°C 
np~BeAeH Ha p~c.4. MomHO B~AeTb, 4TO CO CTOPOHbl Heo6ny4eHHOrO 
y4aCTKa o6pa3~a /o6naCTb AI cpeAH~~ pa3Mep ~ Kon~4ecTao A~cno

Ka~~OHH~x neTenb a 30He ner~poaaH~A cooTaeTCTaeHHO 6onbwe 
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PHc.}. ne¢eKTHaH CTPYKTypa B 30He CTparrnHHra /o6-
naCTH C/ nocne oT~Hra npH 800°C: /a/ - cBeTnononhHOe 
H306p~eHHe; /6/ - TeMHOTIOnbHOe H306p~eHHe. 

~ MeHbwe, 4eM co cTopoH~ y4aCTKa o6pa3~a, nOABeprHyToro o6ny4e
H~D ~oHaM~ HeoHa s~coK~x 3Hepr~A /o6nacTb B/. KpoMe Toro, s o6-
nacT~ cepeA~H~ 30H~ ner~posaH~H pa3Mep A~cnoKa~~OHH~x neTenb 
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PHc.S. l13MeHeHHe !1J10THOCTH ,IJ;HCJ10KalJ;J10HHbiX rreTeJlb I I I, 
,ll;HCJlOKa~HOHHOH !1J10THOCTH 121 H Cpep;Hero pa3Mepa ,ll;HCJJO-
Ka~HOHHbiX rreTeJlb /31 B 3oHe CTparrnHHra rrocne OT~ra 
rrpH 1100 °C. 

aaMeTHO yaenH4HBaercR. MAeHTH$HKauwR nPHPOAW AHCnoKauwoHHwx ne
renh noaaonwna ycraHOBHTb, 4TO ace OHH MeJKAOyaenbHoro rwna 
H neJKaT B nnOCKOCTRX (TTT) 

rpa¢HKH W3MeHeHHR CpeAHero Da3Mepa H KOnH4eCTBa AHCJ10Ka4HOH
HWX nerenb,a TaKJKe onpeAenReMaR HMH AHCJ10KaUHOHHaR nnOTHOCTb, 
npwaeAeHw Ha pwc.5. npeJKAe acero orMeTHM acwMMeTpH~ no orHowe
HH~ K ycnOBHOMy ueHTpy 30HW nerHpOBaHHA B xapaKTepe H3MeHeHHA 
BWWeHa3BaHHWX CTpyKTypHWX napaMeTpOB. TaK, HanpHMep, MaKCHMYM 
cpeAHero paaMepa nerenb CMe~eH K o6nacrw A, a wx nnoTHOCTb -
K o6nacrw B. 

HaoRAY c MeJKAoyaenbHWMH nernRMH B AaHHO~ aoHe nerwpoaaHHR 
Ha6n~Aa~TCR HeoHoawe nopw /pwc.6/. Pac4eT KOJ1H4ecraa aaKaHCH~ 
B nopax H MelKAOyaenbHWX aTOMOB B neTJ1AX BAOJ1b BCe~ 30HW nerHpo
BaHHA nOKa3an, 4TO B npeAenax OWH60K H3MepeHHA OHH paBHW 
/pHc.?/. 

B peaynbrare OTJKHra npH 1300°C Ae¢eKTHaR CTPYKTypa IAHCnoKa
UHOHHwe neTnH H HeoHoawe nopw/ nperepneaaeT AanbHe~wyn 3Bon~UH~ 
pocra /pHc.B/. nocKonbKY AHCnoKauwoHHwe nernw awpocnH a6nwaw 
ueHrpa o6nacrw C AO paaMepoa, npeawwa~~Hx ron~HHY 3neKTpOHHo
MHKpocKonw4ecKoro o6paaua, H npeACTaBnR~T co6o~ OTAenbHwe Awc
noKaUHOHHwe cerMeHTW, TO npoaeCTH paC4eT KOJ1H4eCTBa MeJKAOy3enb
HWX aTOM08 B HHX He npeACTaBnAeTCA B03MOJKHWM. B 3TO~ CBA3H Ha 
PHC.9 npHBeAeHW 3aKOHOMepHOCTH H3MeHPHHA BAOnb 30HW nerHpOBaHHA 
TOJ1bKO nnOTHOCTH AHCnOKaUH~ H KOHUeHTpaUHH HeOHOBWX nop. ~OJKHO 

BHAeTb COXpaHeHHe aCHMMeTpHH HX pacnpeAeneHHA OTHOCHTeJ1bHO 
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P11c.6. ,Ue<jJeKTHaH cTpyKTypa B 30He cparrnHHra rrocne 
OT~ra rrpH II OO''C: a/ "nepe<jJoKycHpoBaHHoe" H3o6paJKe
HHe; 61 11 Hep;o<jJOKyCHp0Ri1HHOe 11 H'l06pi1li<eHHe. 

ycnoaHoro ueHrpa o6nacrw C, T.e. MaKcwMyMw wx KOHueHTpauw~ 
CABHHYTW B HanpaaneHHH K oGnaCTH B. 
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PHC, 7. p acrrpep;eJieHH.fl KOHJ~eHTpa~m'J: BaKaHCI-l:I'J: 1 3aKJU0'1eH

Hb!X B IIOpax, 11 Me)!(,[\Oy3eJibHb!X aTOMOB B ,[111CJIOKaU110HHbiX 

rreTJI.flx B 30He CTparrnHHra rroCJie OTJI(!1ra rrpH 1100°C, 

laKHM obpaaoM, swweHano)!(eHHwe peaynbTaTw noason~~T BWAenHTb 
cneAY~QHe TPH o6CTO~TenbCTBa. 8o-nepswx, BWCOKOTeMnepaTypHa~ 
CTa6HnbHOCTb paA!.1a4HOHHbiX Ae¢JeKTOB B o6naCTH C onpeAen~eTC~ 
TOnbKO Han~4HeM B MaTepHane raaoo6pa3HO~ npHMeCH HeOHa, aKTHBHO 
B3aHMOAe~CTBy~Qero C BaKaHCI-1~MI-1 1 KOTOpWe npeACTaBn~DT eMy 06beM 
An~ pa3BHTH~ HeOHOBO~ nopHCTOCTH. 8 TO Jl(e speM~ H3 Me)!(AOY3enb
HbiX aTOMOB <tJopMHpyeTC~ AHCnOKai..IHOHHa~ CTpyKTypa B BHAe neTenb 
/npH 3TOM 4HCnO Me)!(A0Y3nH~ B nocneAHHX paBHO 4HCny BaKaHCH~ 
s nopax/ so scex y4aCTKax o6paa4a BADnb 30HW nerHposaHH~. 8o
BTOPbiX, rpaHI-14bl Ha6n~AaeMO~ B n3M o6naCTI-1 nospe*AeHI-1~ B 30He 
ner1-1posaH1-1~ nocne swcoKOTeMnepaTypHwx OTJI(Hros I> 1000°C/ onpe
AeneHw: co CTOPOHW o6naCTI-1 A - KOHI..IOM 3HepreTH4eCKoro npo<tJHn~ 
nospe)!(AeH~~~ nOCKOnbKY HeOHOBWe nopw Ha6n~Aa~TC~ TOnbKO OAHO
BpeMeHHD C Me)!(AOy3enbHbiMI-1 neTn~MH, T.e. B y4aCTKaX o6pa34a, rAe 
o6paay~TC~ paAI-1a41-10HHWe Ae¢JeKTW, a CO CTOpOHW o6naCTI-1 8 - Ha4a
noM npo¢J1-1n~ nerHposaHI-1~, nocKOnbKy s o6ny4eHHWX y4aCTKax o6paa-
4a, rAe OTCYTCTBY~T HeOHOB~e aTOMW, BCe paAHa41-10HHWe Ae¢JeKTW 
nonHOCTb~ 0TJI(I-1ra~TC~ AD 1000°C. 8-TpeTbi-'IX, Ha6n~AaeMa~ aCI-1MMeT
PI-14HOCTb B pacnpeAeneHHI-1 CKOnneHI-1~ Me)!(A0Y3enbHWX aTOMOB B BHAe 
AI-1CnOKa4HOHHWX neTeflb no I-'IX KOH4eHTpa4HH 1-1 pa3MepaM B 30He ne
r!-1pOBaHH~, Bepo~THe~ Bcero, o6ycnosneHa OTHOCHTeflbHWM CABI-1rOM 
B He~ npO$Hne~ nospe)!(AaeMOCTH H HOHHOrO nerHpOBaHI-1~. Ha pi-1C. lQ 
CXeMaTH4HO noKa3aHa TaKa~ CHTYal..ll-1~. 
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Prrc. 9. Pacrrpe,o;eJT2HHe IIJTOTHOCTH ,D;Hl'aOK3IJ;HH H KOHI..IeHTpa

IJ;HH HeOHOBb!X nop B 30He CTparrJTHHra IIOCJTe OTJKHra IIpH 

1300°C. 
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zrpoder J!OHO.B, o'l'Ho e.zt. 
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Prrc. 10. CxeMaTrr~ecKoe H306pa~eHrre npo~HJTH noBpe~,o;a

eMoc TH H ITpO~HJJH nerHpOB3HHH B MOJTH6,o;eHe, o6ny~eHHOM 

HOH3MH HeOHa. 

.. 

~ 

I 

8 COOT8eTCT8HH C npH8eAeHH~M 8~We onpeAeneHHeM rpaHH4 Ha6n~
AaeMOH 8 n3M /pHc.4 H 8/ o6naCTH C OHa pacnonaraeTCR Ha OTpe3Ke 
NM /pHc. 10/. TorAa 8 HHTep8ane OTpeaKa NM MO)f(HO 8b1AenHTb TPH 
xapaKTepH~x yyacTKa: I yyacToK /MP/ xapaKTepHayeTCR 803pacTaHH
eM no8pelf<AaeMOCTH (Ng) H KOH4eHTpa4HH HeOHa (e Ne) , npH :noM 
Ng »eNe; II yyacTOK /PO/ xapaKTepHayeTcR yMeHbWeHHeM no8peli<Aa
eMoCTH (Ng) H AafibHeHWHM 803pacTaHHeM KOH4eHTPa4HH HeOHa (eNJ, 
npH 3TOM N g <eN e ; III y4aCTOK (ON) xapaKTepH3yeTCR cnaAOM N g 

H eN e , npH 3TOM N g <<eN e • J.13 ycn08HR, 4TO OCH08HO~ npH4HHOH 
coxpaHeHHR paAHa4HOHH~x Ae$eKT08 8 8HAe AHcnoKa4HOHH~x neTenb 
H nop nocne 8~COKOTeMnepaTYPH~X 0T)f(Mr08 R8nRDTCR aTOM~ HeOHa, 
KOTOp~e 8 peaynbTaTe 83aMMOAeHCT8MR C 8aKaHCMRMM M o6pa308aHMR 
KOMnneKC08 NenVm yMeHbWa~T CTeneHb 83aMMHOH peKOM6HHa4HH nap 
<J>peHKenR, cneAyeT, 4TO OTHOWeHMe Ng/e N e HrpaeT onpeAenRIOlliYIO 
ponb 8 $OpMHP08aHMM AHCnOKa4MOHH~X neTenb M, 8 4aCTHOCTM, 8 no
R8neHMM aCMMMeTpHH 8 HX pacnpeAeneHMM no KOH4eHTpa4MM M pa3Me
paM 8 o6nacTM C. KpoMe Toro, nocKonbKY 8peMR o6ny4eHMR y4aCTK08 
06pa34a 8 o6naCTM C OAMHaK080e, TO onpeAenR~lJ.IMM MOMeHTOM MOll<eT 
6~Tb M OTHOWeHMe CKOpOCTe~ C03AaHMR paAMa4MOHH~X ge$eKT08 H Ha
KOnneHMR raao8~X aToMo8. B 3TOM nnaHe npoaHanM3MpyeM 8IiMRHMe 
ycn08MH o6ny4eHMR Ha $OPMMP08aHMe Ae$eKTHOH CTPYKTYPbl 8 yYacT
Kax I-III o6nacTM C 8 npo4ecce nocnepaAMa4MOHH~x OTlf<Mros. 

B yYacTKe I 8~COKaR CKopocTb coagaHMR paAMa4MOHH~x Ae$eKT08 
cnoco6cT8YeT o6pa3o8aHMIO 6onbworo KOnM4eCT8a aapoA~WeH Melf<Ao
yaenbH~x AMCnOKa4MOHH~X neTenb, 4TO M onpeAenHeT MX 8~COKY~ 
;;::;;; .. ::;,;-;-..,.:. 4 vorv, " tV 11\t: t:!I.Jt:!MH OTHOCMTenbHO ManaH CKOpOCTb HaKon-
neHMH HeOHa cnoco6CT8yeT COXpaHeHM~ COOT8eTCT8eHHO He8~COKOH 
KOH4eHTpa4MM 8aKaHCMH, M36elf<a8WMX peKOM6MHa4MM C Melf<AOY3enbH~MM 
aTOMaMM. nocneAHee M OnpeAenHeT OTHOCMTenbHO He8biCOKYIO KOH4eH
Tpa4M~ Melf<AOY3enbH~X aTOM08 8 neTJiHX /eM. pMc.J/, a cneA08a
TenbHO, M MX pa3Mep. 8 3TOH CBH3M AOnlf<Ha Ha6niOAaTbCR 8~COKaH 
KOH4eHTpa4MR neTenb Manoro pa3Mepa, 4TO M nOAT8epli<AaeTCR 3Kcne
PMMeHTanbHO. 

B yYacTKe II 6onee HM3KaR, YeM 8 y4aCTKe I, cpeAHRR cKopoCTb 
C03AaHMR Ae¢eKT08 XOTR M onpeAenReT ManyiO KOH4eHTpa4MIO 3aPOA~
WeH AMCnOKa4MOHH~X neTenb, OAHaKO 8~COKaR CKOpOCTb HaKonneHMR 
raao8wx aTOM08 HeoHa cnoco6cT8yeT coxpaHeHM~ 6onbwero 4Mcna 8a
KaHCM~, a cneA08aTenbHO,M He peKOM6MHMP08a8WMX C HMMM Meli<AO
yaenbH~X aTOM08, cnoco6CT8YIOlJ.IMX MHTeHCM8HOMY pOCTY AMCnOKa4MOH
H~X neTenb 8 npo4ecce nocnepaAMa4MOHH~x OTlf<Mro8. Bee 3TO 
M o6ycno8nM8aeT 3KcnepMMeHTanbHO Ha6niOAaeM~H $aKT HanM4MR 8 
8 3TOM y4aCTKe He8~COKOH KOH4eHTpa4MM neTenb 60nbWOrO pa3Mepa. 

B yYacTKe III reHepMpyeTcR He8~COKM~ ypo8eHb paAMa4MOHH~x 
Ae$eKT08, onpeAefiRIOlJ.IMH COOT8eTCT8eHHO ManyiO KOH4eHTpa4MIO neTenb, 
npM 3TOM HM3KaR CKOpOCTb HaKonneHMR aTOM08 HeOHa M COOT8eTCT-
8YIOlJ.IaR e~ ManaR AOnR C8R3aHH~X C HHMM 8aKaHCHH onpeAenRIOT 4MC
no Meli<AOY3enbH~X aTOM08, ¢0pMMpyiOlJ.IMX AMCiiOKa4MOHH~e neTnM. no-
3TOMy 8 3TOM yyaCTKe o6naCTM C Ha6niOAaeTCR He8biCOKaR KOH4e~npa-

4MR neTenb H MeHbWM~, YeM 8 yYacTKe II, Mx paaMep. 13 



TaK~M o6pa3oM, Ha6n~AaeM~H xapaKTep 3eon~u~~ A~cnoKau~oHHOH 
cTpyKTYP~ 8 3oHe cTparrn~Hra e npouecce nocnepaA~au~oHH~x OT~~
roe nonHoCTb~ onpeAen~eTc~ Han~4~eM e HeH aTOMOB HeoHa, a ee 
MOP~OnOr~~ 3aB~C~T OT COOTHOWeH~~ CKOPOCTeH noepe~aeMOCT~ ~ Ha
KOnneH~~ ra30B~X aTOMOB. 
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PeyTOB B.~. H AP· 
H3MeHeHHe Ae¢eKTHOA CTPYKTypw 
B 30He nerHpOBaHJ-IH MOn!16AeHa aTOMaMH HeOHa 
B rrpouecce rrocnepaAH3UHOHHoro OT*Hra 

14-83-444 

MeTOAOM rrpoceetiHBaHJII1eA 3neKTpOHHol1 MHKpocKOITHH rrpoBeAeHo 
H3Y'!eHHe 3BOniOIJ,HH paAH3ll,HOHHb!X Ae¢eKTOB BAOnb 30Hbl nerHpOBaHHH 
MOnH6AeHa aToMaMH HeoHa B rrpouecce rrocnepaAHaiJ,HOHHoro OT*Hra. 
IloKa3aHo, '!TO Bb!COKOTeMrrepaTypHaH CTa6HnbHOCTb paAHaiJ,HOHHb!X 
Ae¢eKTOB orrpeAenHeTCH H3nH'!HeM B MaTepHane ra3006pa3HOH ITpHMe
CH HeoHa, a Ha6moAaeMbiH B rrpouecce rrocnepaAHaiJ,HOHHoro OT*Hra 
xapaKTep H3MeHeHHR AHCnOKaiJ,HOHHOH CTpyKTypb! H ee MOp¢onorHR 
3aBHCHT OT COOTHOilleHHR CKOpOCTeH ITOBpe*AaeMOCTH H HaKOITneHHR 
ra30Bb!X 3TOMOB. 

Pa6oTa BbmonHeHa B Jla6opaTOPHH RAepHbiX peaKIJ,HH OH51H. 

Reutov V.F. et al. 
Evolution of Radiation Damage Structure 
1n Mg Alloying Zone Induced 
by Ne Ions During Post-Irradiation Annealing 

14-83-444 

The evolution of radiation damage structure induced by Ne 
ions has been studied by the transmission electron microscopy 
during post-irradiation annealing. It is shown that the high 
temperature stability of the radiation damages is associated 
with the neon gas bubble formation. The change in dislocation 

~ structure during the after-irradiation annealing is connected 
with the ratii of the defect formation and the gas atom cap
turing rates. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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