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BBE,D;EHI1E 

P83BHTHe COBpeMeHHblX TeXHOJIOrHH H3rOTOBJIeHHR 3JIeKTpOHHblX 
npH60pOB rpeõyer COBepweHCTBOBaHHR MeTo,nOB HCCJIe,nOBaHHR MHoro­
CJIOHHblX CTPYKTYp. O,nHHM H3 H3Ji60JIee 3cPcPeKTHBHblX RBJIReTCR MeTO,n 
peaeprpopnoacxoro oõparaoro paCCeRHHR. OH 06JIa,naeT PR,nOM ,nOCTOHHCTB, 
rnaaasre H3 KOTOpbIX'3aKJIIOtl3lOTCR B B03MO)J(HOCTH npoaeneaaa aHaJIH3a 
6e3 paspyureaaa oõpaaua, MHOr03JIeMeHTHOrO aHaJIH3a na OCHOBe O)l.HOrO 
H3MepeHHR H nOJIYtleHHR HH<pOpMaIUlH O rJIy6HHHOM pacnpenenenna aTOMOB 
accneayeeroro 3JIeMeHTa. MeTO,n OCHOBaH na H3MepeHHH 3HepreTHtleCKHX 
CneKTpOB ynpyro paCCeRHHblX HOHOB. I1HcPopMaUHR 06 3JIeMeHTHOM COCTa­
ae CJIOeB H CTpYKType oõpasua MO:>KeT õsrrs norryxeaa nYTeM paCWH<PPOB­
KH 3THX CneKTpOB. 

HaCTORmaR paõora nOCBR~eHa OnHCaHHIO 06pa60TKH cnexrpon ynpy­
roro pacceaaaa, KOTopaR npOBo,nIITCR nYTeM Mo,neJIHpOBaHHR aneprera­
xecrcor'o cnexrpa ynpyro pacceaaasrx HOHOB H cpaBHeHHR ero C sxcnepasrea­
TaJIbHblM CneKTpOM. OKOHtlaTe.JIbHblM pe3YJIbTaTOM rronromor RBJIReTCR 
TOT BapHaHT Mo,neJIH oõpasua, KOTOpblH ofiecnexaaaer ,nOCTaTOtlHO xopouree 
coananenae 3THX cnercrpoa, Pacsersr BbmOJIHeHbl C nOMO~blO CneUUaJIb­
HOH nporpaMMbl RBSM, nonpoõao OnHCaHHOH B / 1, 2/ . Mo,neJIHpOBaHHe 
ocymeCTBJIReTCR TaKHM 06pa30M, xroõsr nOCJIe,nOBaTeJIbHO .nJIR xascnoro 
CJIOR, HatIHHaR C 6JIH:>KaHllIerO K nOBepXHOCTH oõpasua, 6blJIO ,nÓCTHrHYTO 
coananeaae renepapyesrsrx cnexrpoa OT rcaacnoro 3JIeMeHTa ,naHHOrO CJIOR 
C COOTBeTCTBYIOIl.UfMH 06JIaCTRMH 3KcnepHMeHTaJIbHOrO crtejcrpa. 

Oc06eHHOCTH 06pa60TKH nponesroacrpapoaaasr aa cnexrpax, H3Me­
peaasrx na rry-nce HOHOB reJIHR-4 OT 3JIeKTpOCTaTHtleCKOrO YCKoplITeJIR 
3r-5 OI1HI1 B HHTepBaJIe 3HeprHH 1,5-3,0 M3B. 

METO,D;l1KA 3KCIlEPl1MEHTA 

110HHblH rrysorc OT YCKOpHTe.JIR KOJIJIHMHpOBaJICR ,nBYMR ,nHa<pparMa­
MH ,nHaMeTpOM 1,5 MM H nonanan aa MHWeHb, YCTaHOBJIeHHYIO aa MHoro­
n03HUUOHHOM nepxcarene. qHCJIO nanarourax aa MHllIeHb tlaCTHU onpenena­
JIOCb no H3MepeHHIO aapana, nepeaocaraoro nytlKoM na MHllIeHb, aarerpa­
TOpOM TOKa. YrOJI HaKJIOHa MHllIeHH K OCH nysxa COCTaBJIRJI 45 o. Ynpyroe 
pacceaaae HOHDB H3MepRJIOCb C nOMO~blO xpesraaeaoro nOBepXHocTHO­

0 

õapsepaoro zierexropa, YCTaHOBJIeHHOrO non yrJIOM 135 no OTHOllIeHHIO 
K aarrpaaneaaro rryxxa. 3HepreTHtleCKOe paapemeaae zterexropa, H3MepeH­
aoe na a -sacrauax C ~@HreH-.:I=i,49. MaR.. COCTaBJI~JIO 25 K3B. Cnexrpsr 

CBhi1ÇUHhj!~ RHCTlJryT 

fJll'-;~jkJX ac- .1enOD3fmO I 1 
~Mt. f'H.L ~~_. N • 



3anl1ChIBaJUICb B naMHTI1 3BM MERA-60/55, a nOCJIe,ll;YlOlUaH 06pa60TKa 

npOBO,ll;I1JIaCb aa 3BM PDP-11/70. 

OBPA3EU NbTa 

3a,ll;atIa I1CCJIe,ll;OBaHI1H oõpasua Nb Ta COCTOI1T B onpezterrenaa conepzca­
HI1H TaHTaJIa B H11061111, xoropoe ,ll;OJI)l(HO õsrn, paBHO 0,1 ator-moro npo­

ueara. 
Ha pac. 1 npencraanea 3 xcnepa­

3000 F·_ 
N 

.................... 
............ 

...... 1 MeHTaJIbHhlH 

ynpyroro 
3HepreTI1tIeCKMH cnercrp 
paCCeHHI1H 110HOB 4He 

............................... (cnnoumaa JlI1HHH). Ha 3TOM )l(e 

pHCYHKe npasenea pan .reoperase­

2000 
CKI1X cnexrpoa, Ka)l(,ll;hIH 113 KOTOphIX 

reaepapoaaa npn pa3HhIX COOTHOllle­

HI1HX qHéJla aTOMOB Nb a Ta (Nb: Ta = 
1500 

1000 PuC. 1. 3KcnepUMeHTMbHblU [cnnotuuan IlU­

HWl) U TeOpeTU'IeCKUi1 (urrpuxnyutctup­
500 uue IlUHUU) cnextpu õnn 06pa314a Nb Ta. 

IIYHKTupHaR IlUHUfl - naunyutuas. noõeon­
«a. N- ClJeT 8 KQJlaIle, n - HOMep tcanana 

n auanusaropa UMnYllbC08. 

= 4:1, 6:1, 8:1, 10:1, 12:1). KaK BHABO H3 pHcYHKa, naanysuree corrra­

CHe TeOpeTl1tIeCKOrO 11 3KcnepHMeHTaJIbHOrO cnexrpos HMeeT MeCTO rrpa 

COOTHOllleHHI1 Nb: Ta = 8:1 (nYHKTHpHaH JIHHHH), tITO cooraercrayer 

cO,ll;epJKaHHIO TaHTaJIa B HH06HI1, paBHOMY 11 aTOMHhlM npouearasr. 3TOT 

peayrrsrar õsrrr norrrnepacnen rrpa onpenenenaa cozrepacaaaa TaHTaJIa B 

accrrenyer-ror-r oõpasue MeTO,ll;OM HeHTpoHoaKTHB~HoHHoroaHaJIH3a, KO­

TOphlH nan 3HatIeHHe KOH~eHTp~HH Ta B Nb OKOJlO 10 aTOMHhlX npouea­

TOB. OTCIO,ll;a MO)I(HO cnenars 3aKJIlOtIeHHe, tITO conepacaaae TaHTaJIa B HHO­

6HH 3HatIHTeJlbHO OTJIHtIaeTCH OT O)I(H,ll;aeMoro. 

CpaBHeHHe cnexrpos n03BOJlHeT oueaars BepXHlO1O rpanany norpeur­

HOCTH MeTO,ll;a. Xopouio BHAHO, tITO HMeeTCH 3HatIHTeJlbHOe OTKJlOHeHHe 

TeOpeTHtIeCKHX cnexrpos , paCCqHTaHHhlX npa aTOMHhlX COOTHOllleHHHX 

Nb: ·:Ta = 6:1 H 10: 1, OT aaany-nueã nO,ll;rOHKH. Cnenosarensao, 06J1aCTb 

B03MO~hIX aTOMHhIX coornoureaaã Nb H Ta ae BhIXO,ll;HT aa npenensr COOT­

HOllleHHH 7:1 H 9:1, KOTOphlM cooTBeTcTBYIOT KOH~eHTp~H TaHTaJIa B 

HH06HH, paaasre 12,5 H 10 aTOMHhlM npouearasr COOTBeTCTBeHHO. TaKHM 

06pa30M, peayrn.rarovr H3MepeHHH COCTaBa accrrenyesror-o 06Pa3U8 MO)l(HO 

ctrnT~Tb KOH~eHTpauHIOTaB Nb 11 ± 1,3 aTOMHhlX npoueara. 

2	 
c;: 

900 

... 

OBPA3EU Si/Si02 / 

3a,ll;aqa HCCJle,nOBaHHH oõpasua Si /Si O2 / COCTOHT B onpeneneaaa 
TOJIllUfHhl H CTeXHOMeTpHH OKHCHoro CJlOH na nOBepXHOCTH KpeMHIDI. 

Ha pHC. 2 npencraanea 3KcnepHMeHTaJIbHhlH 3HepreTHtIeCKHH crrexrp 
(cnnounraa JIHHHH). Ha 3T0!\1 )l(e pHcYHKe npaaenensr naa TeOpeTHtIeCKHX 

cnexrpa. KpHBaH 1, nonyxeaaaa B pe3YJIbTaTe pa36HeHHH aceá aHaJIH­

aapyesroã rnyõaasr B KpeMHHH aa 20 CJlOeB TOJIIUHHOH rro 2000 AI 
OTBetIaeT aaanysmeã nonroaxe. KpHBaH 2 cooraercrayer Mo.ueJlH­

POBaHHIO, xorna nonnoxcxa KP~MHHH npencraarraerca B Mo.n;eJIH KaK 

O,nHH' CJlOH TOJllUHHOH 40000 Ã. npa rrponeneaaa paCtIeTOB B npenenax sana­
aaesroro CJlOH TOpM03Hble cnocoõaocra CtIHTaIOTCH rrOCTOHHHhIMH. KaK 

BH,nHO H3 pHcYHKa, nsnne 450-ro KaHaJIa cnercrpa (r.e, npa rnyõaae B xpesr­
HHH MeHbllle 19000 A) COrJlaCHe TeOpeTHtIeCKOrO cnexrpa c sxcneparaea­
TaJIbHhlM snonae y,nOBJleTBOpHTeJlbHOe, nna 60JIblllHX rJly6HH OHO xyace. 
3TO MO)I(HO 06'hHCHHTb BJIHHHHeM aa ct>OPMY cnexrpa MHoroKpaTHoro paccea­
HHH HOHOB, xoropoe B nporpawere ae YllHThIBaeTcH. H3MepeHHH rrOKa3aJIH, 

tITO TOJllUHHa OKHCHoro CJlOH COCTaBJlHeT 5000 A. ATOMHoe COOTHOllleHHe 

Si : O B noaepxaocraosr OKHCHOM cnoe paBHO 1 :2. 

NPuC.	 2. 3KcnepuMeHTanbHblu cnextp U eeo 
noàeoutca ànn oõpasua Si/Si O 2/. Ha PU­

1250~., 1 OISi0 2)I 
cYHKe ucnonssoeanu cneàytotuue o603Ha­

" 'i.~'!!.""'#1:""'.~.1000 I>.... " .... . -' ~uenun: Si(Si O 2 ) - Si U3 CIlOR Si O 2 ' 

\ .....Si - uaccueuuü KpeMHUU, O (Si O 2 ) ­
750 

SilSi02 J 

CR eucoxosuepeetuuecuue xpas cnetcrpoe 500 

OU3 CIlOR Si0 2 . CTpeJZKaMU YKa3b18a1OT­

I 

OT cOOT8eTcT8YIOlqUX 3IleMeHT08 U cnoee. 

N - cuet 8 «auane, n - HOMep tcauaaa 250 

aHMU3aTOpa UM1JYllbC08. OI	 _~_ I .' 1 "!, ! ,', , , 

j:lU 4:lU 550 650 750 850 950 n 

OAHOPo.uHbl~MHOr03JlEMEHTHbI~ 
OBPA3EU CTEKflA 

3a,ll;atIa HCCJle,nOBaHHH COCTOHT B onpeneneaaa CTeXHOMeTpHH naa­

aoro oõpaaua, conepacanrero 3J1eMeHThl O, Si , K, Zr , Te H HMelOmerO aa 

rrOBepXHOCTH HarrhmeHHhlH CJlOH Ti. npa Mo,neJlHpOBaHHH oõpaseu pas­

,neJlHJICH na O,nHH CJlOH Ti H aa 24 CJlOH c narsio 3J1eMeHTaMH, orrpenenmouia­

MH COCTaB MaTpHQhl CTeKJla, K~hIH TOJllUHHOH 1800 A. Ha pHC. 3 rrpn­

aenea peayrrsrar nonroaxa, r,ne CIlJIOlllHOH H rrYHKTHpHOH JlHHHHMH 0603­

HatIeHhl 3KCrrepHMeHTaJIbHhlH H TeOpeTHtIeCKHH cnexrpsr COOTBeTCTBeHHO. 

KaK BH.nHO H3 pHCYHKa, asnue 600-ro KaHaJIa 6hIJIO ,nOCTHrHYTO ,nOCTaTOtI­

3 



700 900 

PuC. 3. 3KcnepUMeHTaJlbHblií cnextp U eeo N 
o noõeonxa õnn uccneõyeuoeo oõpasua CTeK-I 

na Sil0030K3,33ZrO,43Teo,04ITi/.N­
cuet 8 «auane, n - HOMep xauana ananu-Ti

300 r satopa UMnY/lbC08. 

200 

Te
100 

I 
HO xopoinee cornacae cnexrpoa. ,[(nH 

1100 n õorree H113Kl1X saeprnã cornacae xYJKe
300 500 

scnencrnae aeysera MHorOKpaTHoro 
paCCeHHl1H. B pesynsrare nonromca 

naáneaa cne,nYIOI.IJ;aH CTeX110MeTpl1H oõpaaua 

Si 10°30K 3, 33ZrO,43Te 
O,O4 

C aansrneaasrr-r crroevr Ti TOnI.IJ;l1HOH 155 Â. 

MHOrOcJ1oflHAfI CTPYKTYPA Si/Cr/Ni/Au/ 

o ,naHHOM oõpasne no aaxana 3KCnepl1MeHTa 6blJI0 113BeCTHO, qTO OH 
npencraanaer C060H MaCCl1BHblH KpeMHl1H, na KOTOpblH nocnenoaarens­
HO aaaecenst cnoa Sb, Cr ,Ni , Au 11 TOnI.IJ;l1Ha r KIDK,UOrO crroa Opl1eHTl1pO­
BOqHO COCTaBnHeT 1000 Â. 3a.naqa l1CCne,nOBaHl1H sroro oõpasna 3aKJIIOqa­
eTCH B nponeprce ouepenaocra 11 TonI.IJ;l1Hbl HaHeCeHHblX cnoea. 

3KCnepl1MeHTaJIbHblH 11 TeOpeTl1qeCKl1H cnercrpst noxasansr na pac, 4. 
Haanyxuree cornacae TeOpeTl1qeCKOrO cnexrpa c 3KCnepl1MeHTaJIbHblM 
rrorryueno rrocrre 10 arepanaü npa cne,nYIOI.IJ;l1x napasserpax: eCr = 150 À, 

r N i == 1255 Â, e Au == 930 Â. KaK 
BH.nHO 113 pl1CYHKa, rrarc Sb na 
3KCnepl1MeHTaJIbHOM cneKTpe He 
aaõmonaerca. 3TO, B03MO/KH0, 06'b­N2°°1 Ali 
HCHHeTCH n1160 TeM, qTO KOnl1qeCTBO

I A, cypsrast, aaaeceaaoã npa aansme­
150 ~ I\ I 

800 

Si, 
500 600 700 

! Hl1l1, aastaoro MeHbllle oacanaer-roro, 
n1160 ,nH<P<PY311eH aTOMOB Sb B 

Sb 

I 

H113neJK8.I.J..Ule 11 asnneneacamae cnoa,
·00 ­

nH60 COBMeCTHblM B03,neHCTBl1eM~ 

PuC. 4.' 3KcnepUMeHTaJlbHblU cnextp 
50 (CTl/lOUlHaJI IlUHUJl) , nocrpoennuü na 

UCXoOHblX npeànOIlOJICeHUJlX reopetuue­
CKUU cnextp (UlrpuxnYHKTUpHaJI IlUHUJl) 

gooU naunyutuas noàeoutca (nYHKTUpHaJI 
n IlUHUR) õnn oõpasua Si/ Cr/Ni/Au/. 

3THX ,nBYX epaKTopOB na rpopr-rapoaaaae cnexrpa. B arore cypsr-ra ae npo­
HBnHeTCH B aane ornensaoro cnoa. 

Fpaaaua cnercrpa ,lJ,JIH Ka)K)J.OrO anesreara onpezienaerca c norpeumo­
CTbIO ± 2 KaHaJIa. YqHTbIBaH COOTHOllleHHe Me)K)J.y aaepraeã pacceaaasrx 
"C?HOB H rny611HOH B oõpasne, aa KOTOpOH npoaaouino pacceaaae, nna 
rcaxororo anesreara, MOJKHO HaHTI1 norpeunrocrs B orrpenenenaa TonIWfHbl 
crtoea: 50, 40 H 35 Â )VIH crroes Cr, Ni 11 Au COOTBeTCTBeHHO. OKOHQaTenbHo 
l1MeeM: 

~ rCr == 150 ± 50 Â, f Ni == 1255 ±40 Â, r~AU = 930 ± 35 Â. 

MHOrOCJ10flHAfI CTPYKTYPA Si/Si0 Ti/Al/
2/Si 2N/CvSiON/Ws 

Oõpaaeu npencraanaer C060H MaCCMBHblH KpeMHl1H, na KOTOpblH nocne­
,nOBaTeJIbHO aaneceasr cnoa Si0 2 , Si 2 N , Cr Si ON, W Ti , AP . Hccnenoaaaaes 
TaKoH CTPYKTypbl n03BonHeT nponer-toacrpapoaars B03MOJKHOCTl1 06paT­
aoro paCCeHHl1H npa aHaJI113e MHorocnoHHblx oõpasuoa. Ilpensaparerrsasre 
rexaonoravecrcae CBe,neHl1H o CTpYKType oôpasua (nocnenoaarensaocrs , 
CTeX110MeTpHH 11 TonI.IJ;l1Ha cnoea) npaseneasr B raõrr. 1. 

Taõn uu a 1 

HOMep cnoa 1 2 3 4 5 

CTexHOMeTpl1H Ar »«Ti CrSiOxNy Si sN4 Si 02 ­

TOnI.IJ;HHa (Â ) 500 500 160 500 4900 

Taõnuua 2 

HOMep cnoa 1 2 3 4 5 

CTeXl10MeTpl1H Ar Ws Ti CrSiON Si 2 N Si0 2 

TonI.IJ;HHa ( Â ) 730 ±40 400 ±15 160 ±45 500 ±60 5500 ±50 

':1 B raõn, 2 npencraaneasr napar-rerpsr cnoea, c nOMOllJ,b1O KOTOpblX 
nocne 14 arepanaã 6blJI0 nonyseao aaanymuee corrracae reoperasecxor-o 
cnexrpa c 3KcnepHMeHTaJIbHblM. Ha pac. 5a norcasaasr 3KcnepHMeHTaJIbHblH 

~ 
1I 

11 TeOpeTHQecKl1H cnexrpsr nna ,naHHOrO oõpaaua, Onaurer-r npouenypy 
06pa60TKl1 cnexrpa B TOH nocnenoaarensaocra, B KOTOpOH OHa npoaonanacs. 

CnOH Af. Tornnaaa cnoa onpenerranacs B peaynsrare noztronrca mnca 
Af (cnercrp 6 aa p11C. 56), a TaKJKe nOnOJKeHl1H asrcoxosaepreravecxoro 

,54 
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PuC. 5. a. 3KcnepuMeHTanbHblu cnexrp (cnnouinas /lUHUJl) U HaU/lYIIWaJl noõeonxa (nYHK­
TUpHaJl /lUHUJl) õn» oõpasua Si/Si O2 /Si 2 N/CrSiON /WsTi/Ar. Ilpaeas uucana opõu­
HaT OTHOCUTCJl TO/lbKO K nUKY eonufipaua. 6. PQ3/l0JICeHUe CYMMapHOZO teopetuuecxoeo 
cnextpa 6e3 nuxa W(C1l/l0WHaJl /lUHUR) na napuuansuue cnetctpst {nynxtupnue /lUHUU) 
OT 31leMeHT08 8 C/lOJlX 06pa314a. 1-1 - exnaà Si U3 C/lOJl CrSiON, 1-2 - exnaà Si ~3 

C/lOJl Si2N, 1-3 - exnaà Si U3 C/lOJl Si02, 14 - exnaà Kpe.MHUe80U nOà/lOJICKU, 2-1 ­
exnaõ o U3 CtZOJl CrSiON, 2-2 - etcnaà o U3 C/lOJl Si02 , 3 - etcnaà N U3 cnoee CrSiON U 
Si:zN, 4 - etcnaà Cr U3 C/lOJl CrSiON , 5 - exnaà Ti U3 C/lOJl Ws Ti, 6 - etcnaà Af. U3no­

8epXHOCTHOZO C/lOJl. N - cuet 8 xauane, n - HOMep xauana anaausatopa UMnY/lbC08. 

I/xpaa lI;MKa W (pHC. 5a), xoropoe 3aBHCHT OT TOJII..UHHbI CJIOR Ar . OTKJIOHe­ :I
 
HHe OT O*HnaeMoro 3HaqeHHR COCTaBJIReT ~ 50%, qTO 3HaqHTeJIbHO ôorrsure 

I ,.
 

I 

norpeumocra OlIpeneJIeHHR TOJIIUHHbI CJIOR Ar. 11 
I", 

CJIOH W Ti. TOJIIUHHa H CTeXHOMeTpHR CJIOR W- Ti onpenenanacs lIY­s
 
TeM lIOnrOHKH lIOJIo*eHHR HH3K03HepreTHqeCKOrO xpaa H BbICOTbI lIHKa
 i: 

IIWCOOT]3eTCTBeHHO. KpOMe Toro, cnenyer yxarsrears, qTO npa H3MeHeHHH 

CTeXHOMeTpHH H TOJIIUHHbI CJIOR WS Ti CMelUaIOTCR ace Te qaCTH Cnercrpa, 

xoropsre COOTBeTCTBYIOT CJIORM, JIe*amHM non CJIOeM W Ti. Onpenenenaes 
napasrerpoa CJIOR lIO lIHKY W nano B03MO)I(HOCTb OAH03Ha~0 Mone­

JIHpOBaTb lIHK Ti (cnexrp 5), KOTOpbIH nepexpsraaerca c lIHKOM Cr H3 

CJIOR CrSiON . 
CJIOH Cr Si ON. OpH onpenenenaa napasierpoa sroro CJIOR BCTpeTHJIHCb 

onpenenenasre rpynaocra - ManaR TOJIIUHHa H lIPHCYTCTBHe JIerKHX COCTaB­

JIRIOIUHX 3JIeMeHTOB (O,N). 003TOMY AJIR O H N B CTeXHOMeTpHqeCKOH 

<popMYJIe CJIOR 6bIJIH 3MaHbI 3HaqeHHH, panasre 1, xoropsre B npouecce 

lIOnrOHKH ae MeHRJIHCb. TOJIIUHHa CJIOR H KOJIHqeCTBO aTOMOB Cr onpene­

JIeHbI B pe3YJIbTaTe lIonrOHKH lIHKa Cr - 'Ti c yqeTO~ HaH,neHHOH panee 'I
.1 \

n06aBKH Ti B 3TOT lIHK. Onaoapesieaao KOJIHqeCTBO aTOMOB Si B 3TOM CJIoe ( 1'1 1 

6bIJIO onpenerreao lIYTeM lIOnrOHKH cnexrpa lIO rJIy6ID1e lIpOBaJIa B 06JIaCTH
 

750-rQ KaHaJIa (crrexrp 1-1). TOJIIUHHa H CTeXHOMeTpHH sroro CJIOR 6bIJIH
 J*onpeneneasr c OTHOCHTeJIbHO 60JIblllOH norpeuraocrsso. HCTOqHHKOM oura­ J.: 
60K RBJIReTCR HaJIo*eHHe HeCKOJIbKHX cPaKTOpOB: MaJIaR TOJIIUIDIa CJIOH; I I,
 
õorrsuroe KOJIHqeCTBO 3JIeMeHTOB B COCTaBe CJIOR; .lIPHCYTCTBHe B HeM
 : ~
 
JIerJ<HX 3JIeMeHTOB (O, N )'; ace ClIeKTpbI OT 3JIeMeHTOB naHHOrO CJIOR
 

HaKJIaAbIBaIOTCR na ClIeKTpbI OT npyrax CJIOeB.
 

6 
1 

" 

CJIOH Si 2 N . TOJIIUHHa H CTeXHOMeTpHR CJIOR OlIpe,D;eJIHJIHCb B pe3YJIb­

rare rrOnrOHKH naxa Si (cnexrp 1-2), KOTOpbIH RBJIRJICR qYBCTBHTeJIbHbIM 

HHnHKaTopOM 060HX napavrerpoa. Flpennonaraer-raa TOJIIUIDIa CJIOR nozt­
TBepnHJIaCb, HO CTeXHOMeTpHR oxasanacs HeCKOJIbKO OTJIHqHOH OT 3aAaH­

HOH. HClIOJIb30BaHHe HCxOnHoH CTeXHOMeTpHH CJIOR rrpHBOnHJIO K CJIHlllKOM 

60JIblllOMY OTKJIOHeHHIO pacvernoro cnexrpa OT 3 xcnepaxrearansnoro, 
qT06bI 3TO OTKJIOHeHHe MOJKHO 6bIJIO OTHeCTH na cser TOqHOCTH lIOnrOHKH. 

CJIOH Si O2' Onpeneneaae naHHbIX nJIR sroro CJIOR ne lIpe,D;CTaBJIRJIOCb 

CJIOJKHOH saztaxeã, lIOCKOJI~KY n06aBKH OT COCTaBJIHlOmHX ero 3JIeMeHTOB 

XOpOllIO BbI)l;eJIRIOTCH na crrercrpe. CTeXHOMeTpHR CJIOH OlIpe,D;eJIRJIaCb lIO 

BbICOTe cnexrpa Si B 06JIaCTH KaHaJIOB 600-700 (cnexrp 1-3), a ero TOJI­

IUHHa - rro nonoaceaaio xpaa cnexrpa OT MaCCHBHoro KpeMHHR ( cnexrp 
1-4) . OnHOBpeMeHHO 3TH napar-rerpsr CJIOR lIpOBepHJIHCb lIO ClIeKTPY KHCJIO­

pozra (cnexrp 2-2) . 
Hecr-rorpa na pacxoacaeaae B crexaovrerpaa CJIOH 4 (CM. Ta6JI. 1 H 2), 

B uerroxr Ha6JIIOnaeTCR Y,D;OBJIeTBOpHTeJIbHOe COBlIaneHHe pe3YJIbTaTOB HC­

CJIenOBaHHR CTpYKTypbI oõpaaua c lIpe,D;BapHTeJIbHbIMH TeXHOJIOrHqeCKHMH 

,U,aHHbIMH o HeH. 

3AKJII04EHHE 

Ha OCHOBaHHH paccraorpeaasix npasrepoa MO)I(H~ cnerrars 3RKJIlOqeHHe, 

qTO MOneJIHpOBaHHe 3HepreTHQeCKHX cnexrpoa ynpyro pacceaaastx HOHOB 

lI03BOJIReT HCCJIenOBaTb lIOCJIenOBaTeJIbHOCTb, CTeXHQMeTpmo H TOJIIUHHY 

CJIOeB B MHOrOCJIOHHbIX CTpYKTYPax. 

OnHaKO HHTeprrpeTaIJ;HH cnexrpa ne acerna OnH03Ha~a. B 3THX CJIY­

QaRX MorYT OKa3aTbCR lIOJIe3HbIMH npensaparensnsre TeXHOJIorHQeCKHe 

CBeneHHR 06 oõpaane, xoropsie lI03BOJIRIOT cOKpaTHTb QHCJIO B03MO)I(HbIX 

peineaaã. 
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HnLxaMos P.A., MaxaitnHK .n:.,[OceTHHcKiiHTJ.[J 
06pa6oTKa cneKTpos ynpyroro pacceHHHH 
npH aHaJIH3e MHorocnoH:HLIX CTPYKTYP 

P10-87-926 

llpHBO~HTCH OfiHCaHHe o6pa60TKH 3HepreTHqeCKHX cneKTpOB 
ynpyro pacceHHHLIX HOHOB, H3MepeHHLIX Ha MHOrOCJIOHHbiX CTpyK­
Typax. 06pa60TKa npOBO~HTCH nyTeM MO~eJIHpOBaHHH Ha 3BM cneKT­
pa ynpyroro pacceHHHH H cpasHeHHH ero c 3KcnepHMeHTaJILHLIM cneKT­
poM. llpHBe~eHLI pe3yJILTaTLI HCCJie~OBaHHR CTpyKTypLI fiRTH MHOrO­
CJIOHHLIX o6pa3~0B, H3rOTOBJieHHLIX H3 MeTaJIJIHqeCKHX H nonynpo­
BO~HKOBLIX MaTepHanos. M3MepeHHe cneKTpos 6Lmo BLinOJIHeHo 
Ha nyqKe HOHOB 4He OT 3JieKTpOCTaTHqeCKOrO ycKopHTeJIH 3r -5 
O.H.R.H s HHTepsane 3HeprHH: 1,5-3,0 M3B. 

Pa6oTa BLinOJIHeHa s Jia6opaTopHH HeH:TpOHHOH $H3HKH O.H.R.H. 

Coo6weHHe 061oellHIU!HHoro HHCTHT)'TlliiJlepHWx HCCJJ8JlOB8HHit Jly6Ha 1987 

llepeso~O.C.BHHorp~OBOH 

ll 1mamov R.A., Machajdik D.,JOsetinskiJ:a:M'] 
The Backscattering Spectra Processing · 
for the Structure of Multilayer Samples 

P10-87-926 

The results of the structure analysis of five multilayer samples 
prepared from metallic and semiconductor materials are presented. 
The method of Rutherford backscattering spectrometry (RBS) using 

. 1,5:3,0 MeV 4 He ion beam from Van de Graaf generator was applied. 
The processing of measured RBS spectrum was carried out by the com­
puter modelling of the spectrum and comparing it with the experi­
mental one. 

The investigation has been performed at the Laboratory of Neut­
ron Physics, J~R. 
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