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1. BBE.llEHHE 

nony,:1em1e nonynpoDO.llllHKOll!,IX H JlH3JieKTpH'1eCKHX: MaTepHaJIOB_: C 3a.naHH!,1-

MH CBOHCTBaMH SIBJl.fleTCH aKTyaJibllOH 3a.ll<l:'1eH COBpeMellHOH _TeXHOJ!OrHH. 0.llHHM 

H3 HaH6oJiee nepcneKTHBII!,IX MeTO)lOB . JlJl.fi' pemeHHH 3TOH npo6JieM!l CJIYJ:HT 

HOIIHOe J1erHpona11He. H3y•1e11mo CBOHCTB MaTepHaJIOD; B TOM .'1HCJ!e H Ilpo

ueccon · pa.nHaUHOHHoro .neqieKT006pa3ona11m1 n yc110BHHX Ho1111oro nernpoaa-

HOIIO!l _JlO . 1 M3 ll,. llOCD5Iillello 60J!bWOe KOJIH'1eCTBO pa6oT 

H UHTHpoaam1y10 TaM 111rrepaTypyJ •. B 11acrn.muee apeMH 11a- · 

pH.llY C Tpa.llHUHOHIIOH IIH3~0311epreTH'lilOH HOIIIIOH HMIIJiaHTauHeH cymecrnemme 

pa3BHTHe nonytJaIOT pa6orn,·, B ~o-i-011ux JlJI51_ co3.na11m1 ~om10-nerHpoaa111mx 3a

i-Jiy6ne1t11ux . CTPYKTYP _m:noJib3YIOTCH. THJ:eJme HOim ,c- 3HeprHSIMH 6oJiee 

HHH ,c 311eprHHMH 

( 
. • · . /1,2/ 

CM •• Hanp ••.• 

· .· /2-5/. · . _. · '• . 
1 fil3B/a •. e. M. · · •. B CBH3H ·c 3THM 3lla'1HTeJibll!,IH Hl!Tepec npe.ncTaBJIHIOT HC-. ' . . 
CJ!e,lloBal!HH ·cTpyK'ryp11 H CBOHCTD pa3JIH'11111X 11eMeTaJIJIH'1eCKHX KpHCTaJIJIOB, 

·. . . . /6/ . . . 
o6J1y11e11111,1x. D!,ICOK03Hep,·eTH'11l!,1MH HOllaMH. ll paoOTe llflHDe.ne1111 .namme- no 

. 11aKonJieHH~. pa.nHauH0111i11x . .nectieKTO;l u · KpeMHHH. u uJHpOKOM Hlr!:epaaJie !pJI10e11cou 

.llJIH HOHOB c· pa3JIH'lll!,1MH MaccaMH. 

. B HaCTOHll(eH paooTe 06cy1:)lakJTC.H pe3y111,Tarn 3KC11epHMeHTOB 110 H3Y'18_HHIO 

oco6e1mocTeH B11COK03Hep1·eTH'1llOH HOIIIIOH HMIIJiairrauHH B npoueccax IlOCJiepa-
1 . • • . • . . . :·' . 

. .llHaUHOHHOH o6pa60TKH D flOJiynponc~)lllHKOBOM MOIIOKflHCTaJIJie KpeMHH.H, OOJIY-
. " / ' 

'1eHHOM ,• pa3JIH'1Hl1MH TmKeJI!,IMH HOBaMH, HMIIJialrraUH.H_ KOTop11x npe.ncTaDJI.HeTCH 

nepcneKTHBIIOH .llJIH C_03.llallHH llflOBO.llHlllHX ,H H30Jmpy_IOIUHX CJioeu B. KpeMHHH • 

. 2 .• , METO.llHKA 3KcnEPHMEHTOB 11 PE3YJIHATH 

o6ny11e11He o6pa3UOB KpeMIIHH ll(lOBO.llHJIOCb .Ila ·ycKOPHTeJie· TH:teJI!,IX HOHOB 

HU-100 JJa6opaTOpHH H.llep,mx peaKUHH HM. r. _H, <l>JIE;flOBa. 

BTopH'11!hle .neljleKT!,I,. B_03IIHKalOll(He llpH Tepr,mo6pa60TKe B HMIIJI~HTHpoaa11-
.. , ' ' 

. H!,IX HOl!aMH B!,ICOKHX 3Heprnii CJIOHX KpeMIIH.H, H_CCJ18.llOBaJIH MeTO.llOM npocne11H-

Ba10meA MHKpOCK~nHH ( 3M) ll0llepe1111~x .. c.imen ( ce•1e11Hi\ ..:. XT~M~MeTO.ll THna Me- . 

TO.lla cross-section) .. YKa3aHIIW1 MeTo.n ll03UORHeT ycTallaBJIHDaTb. 0.llH03Ha'1-

HYIO CBH~b ir.eqieKTOo6pa3~na11m1, pa;:11p~JleJie1m.H_ pa::iJIH'1HhlX qia3 no n1y6m1e o 

3aBHCHMOCTH OT peiHMa 'oopa6<JTKH 06pa311ou. JlJI.H Hcc1ie)loua1m~ npiirornanH

;aJIHCh .TOHKHe o6pa3u11, npeJlCTaBJIHIOIJlHe _co6oii 11011epe1111oe .ce11e11He Hcxo)l11011 

nmicrn1111. o6pa3U11 CKJie1rna1mc1, ,; JIHU~M K JIHUy" H. yTOHHJIHCh .ll~ 10-30 MKl;I, 

+· noc11e 11ero npo_BO.llHJiaCh. JlBYXCTO(lOHII.H.H HOllllaH IIOJIHponKa ( HOHaMH ·,Ar C 

· 311eprneH 6-10 K3ll} .ll'} TOJlll(Hll!,I 0.1-0.2 MKM. Ilo.riy•iemme TaKHM nyTeM_ o6-

© 06-beJl~HClllll.lH HIICTHT)'T R)l.CpllblX HcCJJe,ll,OBa~.;H, J.ly611a: 1995 ' 
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pa3U!,1 HCCJle~oBaJIHCb Ha 3Jl8KTflOHHOM MHKpOCKOfle 9M-125 C Hanp.HJKeHHeM 

100 KB e penrnax ~uyx11y11eeol1 JlHljlpaKUHH H "c11a6oro" ny11Ka. 

B pe3y11bTaTe HMflJiaHTaUHH HOHOB 6opa (E = 13.6 M3B npH ljlJIDeHce - Ft= 

3°10
15 

HOH/cM
2

) B o6pa3u11 K.ll6-12 [100] H l10CJ1e.ny101Uero TepMH'1eCKoro OT

JKHra· B Te'1eHHe 30 MHH Ha B03~yxe cpopMHflYklTC.H TpH pa3~e11emmx TIOJIOCl,I 

BTOpH11H!,IX ~eC!JeKTOB, JIOKaJIH30BaHHlilX Ha r11y6HHax 2.0, 15.5 H 19.3 MKM 

(pHC.1). CTaTHCTH'1eCKHe_HCCJ18.llOBaHHH o6pa3UOB TIOKa3aJIH, '1TO npoMeJKyT0'1-

HlilH CJIOH ~eqieKTOB MOJKeT ';H He o6pa30BJ1BaTbC.H, 3TO 3aBHCHT OT ycJIOBHH 

HMllJiaHTaUHH (TeMnepaTyp1,1 H C!JJIDeHCa). 
,• . 

MOJKHO , B!l)leJIHTh HeCKOJibKO,. ycJIOBHH. ~eljleKToo6pa3oBaHHH npH OTJKHre. C 

pOCTOM TeMnepaTyp1,1, TpaiicqiopMau1:1_.11 ~epnH'•rn11x pa~HaUHOHH!,IX ~eljleKTOB npoxo

~HT )lBe CTa~HH. Ha nepBOH TiflOHCXO~HTo6pa30BaHHe KJiaCTepOB T0'1e'1Hl1X ~e

C!JeKTOB, 3aTeM - qiopMHpooaHHe CTepJ:Heo6pa~~!,IX )leC!JeKTOB :, C nocJie,ny101UeH HX 

TpaHCl!JOpMaUHeH B )lHCJIOK~UHOHHlile fleTJIH ~paHKa C ~eljleKTaMH ynaKOBKH. IToc-
, , ' .1· .. 

Jle~yklll(HH poCT TeMnepaTyp11 npHBO~HT'K npeapauieHHkl neTe)!b <!>paHKa B flOJIHlile 

~Hc110KaUHOHH11e neTJIH. B HaweM c11y11ae ooHapyJKe~o,npeHM}'IJleCTBeHHoe qiopMH

ponaHHe cTepJKHeo6pa3HlilX ~eC!JeKTOB ao acex Tpex CJI~.Hx'. 

CpaBHHTeJibH!,IH aHaJIH3 )leC!JeKTOB, HaXO)lHll(HXC.H B pa3HlilX _no11ocax B npe

~eJiax OJlHoro o6pa3ua, noKa311aaeT, '1TO pa3BHTHe· .lleC!JeKTHOH cTpyKTyp1,1 ycH-, ,_ . 

JIHBaeTCH C yMeHblUeHHeM r11y6HH!,1 3aJieraHHH CJIOeB )lectJeKTOB. TaK,TipHllOBepx

llOCTHlilH CJIOH co~ep!:HT npeHMyll(eCTBe11110 neTJIH <l>paHKa ;-H MaJiyIO KOHUeHTpa

UHkl cTepxHeo6pa3HlilX JleC!JeKTOB. To :te caMoe xapaKTepHo · ri JlJIH ripoMe1:yT011-

Horo CJIOH. BMeCTe C TeM B rny6HHe 'npeo6Jia~akJT ~Tepimeo6pa3Hlil~ )leC!JeKrn. 

Heo6xo~HMO OTMeTHTb, '1TO B 3TOM c11ytJae ~eljleKTl,I CHJlbHO, .. ~eKopHpoeaHlil ll!,l

~eJieHHHMH KHCJIOpO)la ( CM. pHC. 2), '1TO MOJ:eT C)lep:imoaTb Hx··, TpancqiopMaUHD 
. . 

B ~HCJIOKaUHOIIH!,le neTJIH. 0)lHOBpeMeHHO npeUHTIHTaUHH aTOMOB KHCJIOflO)la B 

HaH6011ee r11y60Ko 11exameM )leC!JeKTHOM c11oe caH~eTeJibcTayeT o ero reTTepH

PYDIUHX CBOHCTBax. 

!JIH COTIOCTaBJieHHH noJiy11eHH!,IX 3JleKTpOHHO-MHKpOCKOTIH'18CKHMH HCCJie~o

eaHHHMH )lal!Hl,IX C JlpyrHMH MeTO)lHKaMH o6pa3Ulil KpeMHHH, HMTIJiaHTHponaHH!,18 

HOHaMH 
11

B )lO C!JJI10e11ca Ft= 3•1015 
HOH/CM

2
, 611JIH H3;'1eHlil MeTO)laMH BTOflH'I

HOH MaCC-HOHHOH cneKTpOCKOTIHH (BHMC). B HCCJie)lOBaHHHX npHMel!HJICH MeTO.ll 

BHMC C HCfl0Jlb30BaHHeM cneKTflOMeTpa CAMECA-IMSF4. H9HHOe TpaaJieHHe 110 

r11y6HHe o611y11e11Horo·cnoH ocymeCTBJIHJIOCb HOHaMH aproHa. 

Ha pHc.3'npe.ncTaa11eHa 3aBHCHMOCTb HHTeHCHBIIOCTH perHcTpaUHH HOHOB 
11 B a 3aa~~HMOCTH ~T·a~eMeHH H~HHoro Tpaa11eHHH. rrono:.:eiiHe o6HapyJ1Ce11H1i1x 

npH 3TOM flHKOB npe~cTaBJJeHO B Ta6JJHUe, a HX rny6Hna onpe)leJieHa nyTeM 
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d=l9.3 

d=15.5 

d=Z.O 

ct= 0 
4 

PHc. l. MHKpoq>oTOrpaqmH BTOpHtIHhIX ~e
q>eKTOB B KpeMHHH, HMWiaHTHpoBaHHOM 
HO~aMH 6opa C. 3Heprneft E ":' 13.6 M3B 
~o qJJIIOeHca Ft== 3 • 1015 HOH/cM2• TeM
nepa1)'pa OTIKHI'a 1QQQ°C B Te'leHHe 30 MHH 
HaBo3~yxe. 

PHC. 2. MHKPCX!>OTOrpaqiHSI rny6HHH0.0 .lle<!>eKTH0.0 cnosi, CO,llep:rnmero npeuium-
. 11, · · 

Tan,1 KHCJIOpO,lla. o6Jiy'ieHHe HOHaMH B c 3HeprHeH E = 13. 6 M3B .llO 
15 2 · · o qinDeHca Ft= 3·10 HOH/CM. OTIHr npH TeMnepaType 1000 CB Te-

'ieHHe 30 MHH Ha 803.llyXe 
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BpeMSI IIOJIHOI'O TpaBneHHSI, MHH. ' 

PHC.3. 3aBHCHMOCTb HHTeH~HBHOCTH perHCTpaUHH HOHO~ 
11

B OT BpeMeHH HOH

HO,O TpaBJieHHSI B MeTo.ne BHMC 
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nepecqeTa H3MepeHHOH CKOpOCTH TpaBJJeHHH (VT) H BpeMeHH HOHHoro Tpasne

HHH (tT). Cne11yeT 3aMeT~Tb, qTQ npttMeHeHtte MeTOlla BHMC llJIH TaKHX OTHO

CHTeJJbHO rny60KHX CJ!OeB 3aneraHHH HMITJJaHTHpOBaHHOro.6opa HOCHT KaqecT-

ywttpeHHe npaJlHJIH 3aneraHHH HOHOB 

= 14.46 MKM MOJKeT6HTb o6ycJJOBJ!eHO 

BeHHUH xapaKTep, ITOCKOJ!bKY B03MOJKHOe 

6opa Ha rny6ttHax R3 = 11.43 MKM H R4 

no11TpaBOM ttoHaMH aproHa 6oKDBHX cTeHoK. 

Ta6nttua. 3HaqeHHH rny6ttHU 3aJJeraHHH (R) H ITOJIYWHpHHU pacnpe11eJ1eHHH 
· m ' 11 

(R ) OOHapyJKeHHHX MeTOllOM .BHMC ITHKOB HOHOB B, HMnnaHrnpo-
• 1/2 • . * 

BaHHHX B KpeMHHH, a TaKJKe_ 11e(JleKTHHX CJ!OeB - 3M ( Rm ) . Tipttse11e1m 

TaKJKe pacqeTHHe : 3HaqeHHH 3HeprHH HOl!OB 6opa, HMeIOU!He 11aHHUH 

npoeKTHBHHH npo6er· R H 3HaqeHHH pa36poca R (pacqeT 3Heprntt 
• .. m . p 

sunoJJHeH no nporpaMMe TRIM-90) . 

HoMep TIHKa 1 2 
·'··'· ! 

3 4 

-r 
R 

m 
(MKM) 2.25 4.11 11.43 14.46 

---
tiR (MKM) 0.57 · 

1/Z 
0.61 1. 78 2.54 

-
R * (MKM) 2.0 

m 
15.5 19.3 

E(R ) 
m 

(M3B) 1. 5 3.3 10.0 12.3 

-
liR (E) (MKM) 0.14 

p 
0.14 0.10 0.07 

R(E=13.6 M3B) 17.0 

KaK BHllHO, TIOJIOJKeHHe nepsoro ITHKa HOHOB 
11

B npaKTttqecKH COBna11aeT 

KaK llJ!H MeTOllOB 3M,TaK H llJIH BHMC (3TOT TIHK, KaK H BTOpOH ITHK (BHMC), 

CBH3aH C OTHOCHTeJ!bHO He60J!bWOH llOJJeH HOHOB 6op~ C 3HerrttHMH 110 E = 

1. 4 M3B H 110 E = 3. 3 M3B COOTBeTCTBeHHO, KOTopue npttcyTCTBYIOT B HOHHOM 

nyqKe ycKOpHTeJl5! HU-100 npH o6nyqeHHH Ha BHyTpe1rneM npo6HHKe. oueHKa 

3HeprHH HOHHUX nyqKQB c11enaHa Ha OCHOBe pacqeTHOH nporpaMMU TRIM-90). 

B TO JKe __ , BpeMH npocTpaHCTBeHHUe ITOJIOJKeHHH_ TpeTbero H qeTBepToro ITHKOB 

3HaqttTeJ!bHO pa3JlttqaIOTCH, 3TO MOlK~T-6UTb CBH3aHD·C ITOllTpaBOM noBepxHOCTeH 

CT~HO~ KpaTepa nptt BHMC. 

6 

1j 

) 

,; 
~ 

OcTaHOBHMCH 11anee Ha·. HMITJJaHTaUHH B KpeMHHH HOHOB KHCJ1opo11a. KaK H B 

cnyqae HOHOB 6opa, HMITJJaHTaUHH KHCJ10po11a (c 3HeprtteH E = 19.7 M3B, Ft 

3•10
15 

HOHICM
2

) c nocJ1e11y10mttM TepMttqecKHM OTJKHrOM npttBOllHT K (JlopMttpoBa

llHIO MHm·oc.11ott1108 11e(JleKTHOH CTPYKTypu B H3yqe11Hux o6pa3uax ~.ns-1 o [ 111 J. 

o6HapyxeHo qeTupe CJIOH 11eqieKTOB, 11axo11HmHXCH COOTBeTCTBeHHO Ha rny6tt11ax 

5. 4, 6. 8, 7. 3 H 13. 3 MKM (cM. pm:.4). · Tiptt 3TOM, B OT JJtt_qtte OT cnyqaH ttMn

JJaHTautttt 6opoM, CJIOH co11epJKaT B OCHOBHOM llHCJIOKaUHOHHUe neTJJH MeJKllO-. 
y3eJ1bHOro Tttna. B TO xe· BpeMH Hatt6oJJee rny60KHH CJIOH 11e(JleKTOB 

( 13. 3 MKM) . co11epJKHT 31[aqttTeJ!bHOe KOJ!HqecTBO · BUlleJJeHHH, CBH3aHHUX c KHC

JJOpOllHUMH KOMTIJ!eKCaMH (CM.pttc.5). B ueJJoM· .3aKOHOMepHOCTH TpaHC!JlOpMaUHH 

11e(JleKTOB B CJIOHX TaKtte. JKe, K!l.K o6cyx11e1mue Burne. OTMeTHM JIHWb, qTQ CTa

THCTHqecKtte' HCCJJellOBaHHH, BUTIOJ!HeHHUe Ha HeCK?JJbKHX o6pa3uax, o611apyJKH

JIH, qTQ nptt .yB.eJJttqentttt (JlJJIOeHca HOHOB KHCJ10po11a nptt HMTIJ!aHTaUHH npottcxo-

llHT cymecTBeHHoe yBeJJttqeHtte TIJJOTHOCTH 11e(JleKTOB. B cnoe rny6ttH011 6.8 MKM 

tt ycirneHtte nepBoro CJJOH 11e(JleKTOB, J10Ka.ri1nosaHHoro Ha rny6m1e 5. 4 MKM. 

B 3aKJ110qeHtte 3Toro · pa311ena ·. ?CTaHOBHMCH. na npoueccax XHMHqecKoro 

TpaBJJeHHH HMTIJlallTHpOBaHHOH BUCOK03HepreTttqecKHMH HOHaMH nosepx110CTH 

KpeMHHH. XapaKTep TpaBJJeHHH . HMITJJaHTHpoBammx: CJJOeB KpeMHHH Ha pa3HUX 

rny6ttHaX HCCJ1e110BaJ1CH ,llJIH cnyiiaH HMITJ!aHTallHH HOHaMtt 6opa (E = 13.6 M3B, 

Ft = 8•10
14 

HOH/cM
2

) B TIOllJIOJKKH K3<1>-4, 5 [100]. nocne HMITJJaHTa[lttH cJl~p_MH

poBaJJCH KOCOH WJ!HiJ), TIOBepXHOCTb KOTOporo o6pa6aTUBaJJaCb B CeJJeKTHBIIOM. 

TpaBttTeJJe PaHTa. o6pa30BaBWHHCH B pe3yJ1bTaTe TpaBJJeHHH penbe(Jl Ila no

BepXHOCTH Kocoro WJ!HiJ)a 3anttcusancH C TIOMOmhIO npOiJ)HJ!OMeTpa (CM. ,pttc. 6) . 

H3 pttcy11Ka BHllHO, qTQ CKOpOCTb TpaBJJeHHH o6nyqe1moro CJI051 KpeMHH51 Mem,

we, qeM 11eo6nyqe1111oro KpeMHHH. B CJ!Oe, COB11a11a1011teM'.'C. MaKCHMYMOM H;iep110-

ro TOpMOJKeHHH. HMeeT MeCTO nosuwe11HaH CKOpOCTb ipaBJJeHH51 ( Ila n1y6m1e 

17 MKM). CJ1e11yeT O~MeTHTb, qTo 3TOT Y3KHH CJIOH BUCOKOH CKOpocrn TpanJJe

HHH OKpyxeu llBYMH OOJJaCTHMH, B KOTopux CKOpOCTb TpanJJeHHH MaKCHMaJ!b!IO 

HH3Ka. TIOJIOJKeime 3THX JlBYX MaKCHMYMOB KOppenttpyeT C llBY_MH o6JJaCT51MH 

BTOptttnmx )le(JleKTOB, JlUHBJJellHUX 3JleKTPOIIHOH MHKpOCKOTIHeH nonepeq11ux ce

tJeHHH H JIOKaJIH30Bammx Ha l'JJy6miax 15. 5 H 19. 3 MKM. 
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13.3 

7.3 
6.8 
5.4 

PHC.4.· MHKpOflOTOrprutJHH BTOpHqHHX ~eipeKTOB B KpeMHHH,HMIIJiaHTHJ)OBaHHOM 
HoHaMH KHCJiopo~a c 3Hepmeii E = 19. 7 M3B ~o qmroeHca Ft = 
3 · 101S HOH/CM2• TeMnepa-rypa OTIKHI'll 1000"C B TetJ:eHHe 30 MHH Ha 

B03~yxe 8 

PHc.5. MHKpOf!OTorpatlJHH rny6HHHoro ~e~eKTHoro·cnoH, co~epxamero rrpeUHnH-. ,, 16 . 
TaTH KHCROpo~a. o6nyqeHHe HOHaMH O C-3HeprHeH E = 13.6 M3B ~o 

.-~m>eHca Ft= 3,1015 HO~/cM2 . _·OTIHr rrpH TeMrrepaType 1000°c B Te

qeHHe 30 MHH Ha B03~yxe 

h 
HKM 

to 
D,8 

0,6 

O,lt 
o,z 

0 

PHC.6. 

rJ_ ;.;3_69° 

0 5" '10 15 10 2.5 
1
MJ<H 

Penbe~ noaepxHoCTH · Kocoro wnH~, c~opMHpoaaHHoro Ha o6pa3uax_ 

K3Cl>-4,5 noCJie HMIIJiama~ HOHOB 11 B (E = 13.6 M3B, Ft= 
s' · 1014 HOH/CM2 ) H TPalfJieHIDI B ce.neKTHBHOM TPaBHTeJie 
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3. 3AKJIIOt!EHHE 

Ha OCHOBaHHH nony4eHHUX pe3yJJbTaTOB MOJKHO. C)leJJaTb ' CJle)lyJOIUHe 

BUBO)lU: 
1. T.HJ:eJJUe HOHU BUCOKHX 3HeprHfl Il03B0Jl51IOT )leTaJJbHO HCCJJe)lOBaTb npoueccu 

pa)lHaUHOHHOro )lecJ)eKTOo6pa30BaHH51- ·B nonynpoBO)lHHKOBUX MaTepHanax BBHJlY 
, . 

OTHOCHTeJlbHO-BUCOKHX CKOpOCTefl )lecJleKTOo6pa3oBaHH51 H cpaBHHTeJJbHO 60JJb-

WHX BeJIH4HH npo6eroB HOHOB'. Il03BOJI.HJOIUHX npOBO)lHTb HCCJJe)lOBaHH.H C npHMe

HeHHeM acex KJJaCCH4eCKHX MeTO)lHK nonynpoBO)lHH~OBOfl TeXHOJJ~rHH. 

2. npHMenenHe T.Hxenux HOHOB, .HBJJ.HJOIUHXc.H·3neKTpH4eCKH aKTHBHUMH npHMecH

MH, H3MeHHIOIUHMH THll npoBO)lH~o,cTH, )laeT "B03MOX_HOCTb C03)laBaTh npOBOllHIUHe 

3JleKTpH4eCKHe CJIOH B rny6HHe nonynpOBO)lHHKOBUX MaTepH8;JIOB, B TOM 4HCJJe 

H MHOrOCJIOHHUe CTPYKTypu, KOTopue OCTaJOTC.H CTa6HJJbHUMH npH TepMoo6pa-

60TKaX. 

3. o6JJaCTH MaKCHMaJJhHOro )lecJ)eKT006pa30BaHH51, COBlla)laJOIUHe C MaKCHMYMOM 

ynpyrHX llOTepb 3HeprHH T.HJKeJIUX HOHOB, 'o6JJa)laJOT reTTepHpyJOIUHMH CBOHCTBa

MH, B 4acTHOCTH, B 3THX o6nacTHX cKanJJHBaJOTCH aToMu KHcnopo11a. JanHaH 

MeTO)lHKa MOXeT paccMaTpHBaTbCH ' KaK MeTO)lHKa C03)laHHH H30JJHpyJOIUHX CJI0-

8B B rny6HHe HMnJJaHTHpOBaHHUX llOJJynpoBO)lHHKOB,UX MOHOKpHCTaJIJJOB. 
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Bap1111eHKO B.C. HAP· 
MHK(JOCTpyKTypa Aeq>eKTOB B HMITJiaHTHpOBaHIU>IX HOl~aMH 
B~COK~X :mepmii. CJIO.sIX KpeMHml npH OTXmre 

P14-95-73 

- Jil3y11elia MHl{pocTpyKTypa 06pa3u;oB KpeMHH.sI, · 06Jiy11eHHhlx T.sIXeJihlMH 
HOHaMH 11B (c 3Hepmeii 13,6 MsB) H 160 (c 3HepmeH 9,3 H 19,7 MsB) npH . . . 

noCJiepaAHau;ii:oHHOM OTXmre. IloKa3aHO, 1JTO B 113y11eHHOH.AeCTpyKTHpOBaH-
HOH o6JiaCTH cpopMHPYIOTC.sI pa3AeJieHHhle . CJIOH, COAep)Kam;He . KJiaCTephl 
PaAHaD;HOHHhlX Aeq>eKTOB; -TpaHccPopMaD;H.sI' KOTOpbIX B 3aBHCHMOCTH OT TeMne
paTyphl O;)KHra npoHCXOAHT pa3JIH11HhlM o6pa30M. KaK np11 06Jiy11eHHH HOHaMH 
KHCJIOPOAa, T<lK H APYl'HMH HOHaMH B 30He OCTaHOBKH HOHOB npH OT::>I<~re o6pa-
3YIOTC.sI npeu;HilHTaThl KHCJIOPOAa, . 1JTO CBHAeTeJibCTByeT. 0 reTTep11pyrom;11x 

· CBOHCTBax B o6JiaCTH MaK~HMaJibHOro Aeq>eI<Too6pa3oBaHmi (nHKe cMem;eHHH). 

Pa6oTa BhlnOJIHeHa :S Jia6opaTop~11 51):(epHhlX peaKu;HH HM. r.H;<!>JiepoBa 
011.5111. . .. 

Coo6~eHne Om.e,11nHeHHoro HHCTHT)'Ta 11,11epHbIX ncCJ1e,11osaHnii:. )fy6Ha, 1995 

Varichenko V.S. et al. . _ 
The Defect Structure of the Silicon Layers Irradiated 
by High Energy fons in the Processes of Annealing . 

. ' ' ,·. '. - . -

P14-95-73 

The microstructuie of silicon i~radiated by heavy i_ons 11 B (with the en~rgy 
ofJ3.6 MeV) and 160 (with energy of 9.3 and 19.7 MeV) in the processes of 
annealing is studied. It is shown that in the destructive layers the separate 
branches are formed and contain the damage clusters. The transformation of 
these clusters in the annealing processes has a different character: The oxygen 
complexes are created in maximum destructive zones after the irradiation by.· 
not only oxygen ions, but th.e other_ ions as well. This fact proves the gettering 
properties of zones like these. : 

The investigation has been perfo~ed at the Flerov Laboratory of Nuclear. 
Reactions, JINR. ·. . 

Communicai.ion. of the Joint Institute fo~ Nucle~r Rese;rch, Dubna; 1995 


