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1. BBE.nEHHE 

'npHMeHeHHe KHHeMa~H'iecKHX cepapaTopoa B 3KcnepHMeHTax Ha nyqxax· 

. TJI:KeJIHX HOHOB npHBeno K C0,3JlaHHJO JleTeK.THPYJOIIlHX CHCTeM Ha OCHOBe 

c6opOK H3 nonynpOBOJlHHKOBHX JleTeKTOpOB 1 nepeKpHBaJOJilHX 3aM~THHR pa3Mep 

( JlO 12 CM ) B !poKaJibHOR OJIOCKOC,TH ycTaHOBKH. llpH 3TOM. npoJtyKT 

peaKUHH HMnnaHTHpyeTCll Ha rny6HHY B HecKOJihKO MHKpOH no orHoweHHJO K. 
rpaHHUe pa3Jlena MeTann-nonynpoBOJtHHK. B XOJle ·3KcnepHMeHTa o6H'iHO 

OHTaJOTCll H3BJie'ih MaKeHMaJibHYJO HH!pOpMaUHJO 06 HCCJieJtyeMOM , npoJtyKTe •_ 

OJlHOR H3 XapaKTepH.CTHK 1 COOHTaHHO JleJilllllHXCJI HYK,JIHJlOB liBJIJieTCll 

aeJIH'iHHa cpeJlHeR CYMMapHOR KHHeTH'ieCKOR 3HeprHH (TKE) • • XOTll 

OOCTaHOBKa OOHTOB Ha .KHHeMaTH'ieCKHX cenapaTopax He .rsnllercll 

HJteaJibHOR c· TO'iKH 3peHHll npeUH3HOHHoro H3MepeHHll TKE, OJtHaKO 

npeJtDOJiaraeT. B03MOlltHOCTb MOJleJihHOro rH3BJie'ieHHll yKa3a~IHOro napaMeTpa 

[ 1 1 2) H Tpa~TOBKY ero KaK Heo6xoJtHMoro 3.BeHa B' uenH apryM9HTOB 1 

npHBOJlHMHX c'UeJibJO HJleHTH!pHKaUHH. 

.naHHal! pa66ra nocBl!JileHa oonpocy aw6opa .ocHOBHoro napaMerpa 'iHcneHHoA 

MonenH cneKTpa cnoHTaHHo JleJilllllHXCll HYKJIHJtOB. 

2. KOHUEnUHH noBEPXHOCTHOA PEKOMSHHAiiHH 11 · · EE nPE.nnonAr AEMbiE 

noCJIE.nCTBHH· 
.. 

0JlHOR H3 OCHOBHHX XapaKTElJlHCTHK nonynpooo:UHHKOilOrO .neT9KTOpa 
' . . ' . ' ' ·"' 

OpH perHCTpaUHH TllllteJIHX HOHOB liBJilleTCll 3Ha'ieHHe OOJIHOro J1e!peKra ' 
" ' >.- ·,.' ' ' ~ - •. . -

aMOJIHTYJlH (PHD) 1 CKJiaJtHBaJOJileecl! H3 OOTepb. 80 BXOJ1HOM OK He 1 OOTepb .3a 

C'ieT peKOM6HHaUHH .H .OOTe;p·~. • .Ha; <Ji.nepHoe pa,cceJIHH~. llpH-, pa6or~· C. 

BHCOKOOMHHMH JleTeKTOpaMH H 'iaCTHUaMH THna 11 OC~OJIOK'JleJieHHll ~ BTOpall 

H3 Ha3BaHHHX . KOMOOHeHT .. o6H'iHO npeoJcXOJ1HT ·. J1B~' O~T~B~HeCl!. 1.!TO 

KacaeTCJI MeXaHH3Ma o6pa30BaHHll peKf~6H~ar.fHo~HOR . KOMOOHeHTH'1 '-TO 

HaH6onee a.neKBaTHoR Ha6JIJOJlaeMHM·· Ha Tlllltenwx HoHax norepl!M 3apll.na 

liBJilleTCH . peKOM6HHaUHll q_epe3 OOBepXHOCTHHe COCTOliHHll • ( 3). 

EcnH rpaHHUY Merann-nonynpooo.nH.HK (. a_ cnenooarenbHo, H pacnpeneneHHe 

nooepxHocTHHX cocTOliHHR ) noHHMaTb 6yKBansHo 1 -io 8 HHTepecyJOJileM Hac 

cnyqae HMnnaHTaUHH CHHTe3HpooaHHoro· cnoHTaHHO .nenllmerocll HyxnH.na 

CJieJtyeT OTMeTHTb-llBe npOTHBOOOJIOlltHHe TeHJteHUHH: 
. l . 

TeH.neHUHJO pocTa PHD 3a C'ieT CHJibHOR yrnoooR 3aBHCHMOCTH (4J, ' . . 
T9Hll9HUHJO.yMeHbW9HHJI no Mepe yMeHbW9HHll ~pHnoaepXHOCTHOR . . . . . ' 

KOHUeHTpaUHH ~eHepHpOBaHH~ro HOHOM'3apl!J1a. 

C> 06t.eAHneHHWA MHCTHT)'T ·tlJl~puwx HCCJieAo•auHH. Jly6Ha. 1993 
<:J". 
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3aMeTHM 1 'iTO Ha see 3TO HaKJiaJlHSa9TCll !paKTOp ycpeJlHeHHll, 

CSll3aHHHR c aM6Hnonl!pHoR JlH!p!py3HeR HepasHoaecliwx HOCHTeneR. TaK 
132 .,. -

HartpHMep, JlJlll Xe c 3HeprHea 92 M3B nna3MeHHoe apeMll cornacHo [5] 

J1Jill n-Si 2200 0MxCM, H CMeweHHll 66 BOJlbT COCTaBJllleT 24. HC H 

COOTSeTCTSeHHO 1 xapaKTepHHA pa3Mep ( 20.T ) 1
/

2=9 MKM, 'iTO cpaSHHMO 
. p 

C . npo6eroM OCKOJIKOS. 3JleCb Da- K03!p!f!HUHeHT. aM6HOOJ1llpHOil: llH!p!f!Y3HH 1 

T-·nna3MeHHoe speMll. 
. P. .. . . . . . 

C yqeTOM H3JIO:KeHHOrO 1 0CHOSHHM npellOOJlO:KeHHeM MOJleJlH paC'ieTa 

cneKTpa liSJllleTCll YTBep:KJteHHe 0 ' TOM 1 ''iTO see C06!llTHll · COOHTaHHOrO 

neneHHll Moryr 6HTh oxapaxrepH3osaHH eJlHHHM cpeJlHHM 3Ha'ieHHeM PHD , 

KOTOpOe 1 S006Jile rOBOpll 1 MO:KeT OTJlH'iaTbCH OT TaKOSOrO JlJlll HOpMaJlbHO 

na.naJOJileA 'iaCTHUH. 3aMeTHM, 'iTO Sa:KHHM CJleJlCTSHElM 3TOro npeJlOOJlO:KeHHll 

liBJllleTCll TO, 'iTO 06H'iHHA HCTO'iHHK 'ocKOJlO'iHOA aKTHBHOCTH, 

paCOOJlO:J:eHHHA S reoMeTpHH, 6JIH3KOH K_· 2rr;· MO:J:eT' paC.cMaTpHBaTbCll KaK 

qacTHHA cnyqaa HMnnaHTHposaHHoro HYKJIHJla c H:ynesoa ( HnH Jlaxe 

oTpHuaTenbHOA c y'ieTOM'TOJllllHHH HCTO'iHHxa· H ·sxOJlHoro oKHa ) rny6HHOA 

HMOJlaHTaUHH. ·. 

3~0llPE,nEJIEHHE S~~EKTHBHOfO PHD 

feHepaUHll cneKTPOS · JlJlll onpeJleneHHll'' HCKOMOI!:' BeJlH'iHHH 6Y:na 

npOH3BeJleHa . .nnll H3oTonoa · 
248

cm/
52

cf, 
244Fni~ · 252

No ~ napaMeTpLI JleneHHll 

6HJ1H S3l!TLl H3 JlHTepaTypHHX HCTO'iHHKOS. (6 1 7 1 8] 1 YCJIOSHJI pa60TLl 

JleTeKTOpOS H3JlOXeHH SY:uie 1 ycJIOBHll CHHTe3a . H30TOOOS -
244Fm, 252

No 

npHse)leHH .· B [g). CXeMa reHepaUHH cneKTpos. C HCOOJ1b30BaHHeM MeTOJla 

MOHTe-Kapno COOTBeTCTByeT [1,2]. •.nJill reHepaUHH JlHHHH TKE ,cneKTpa 

Mace 'ocKORKOB,!f!JlYKTya~HH peKOM6HHaUHOHHLlX,OOTepb H npo6era B KpeMHHH 

CaMara peKOil:na npHMeHJIJlOCb HOpMaJlbHOe pacnpe)leJieHHe.SHeprHH OCKOJIKOB 

6panHCb B o6paTHOA nponopUHH K HX MaccaM_. YJleJibHHe OOTepH OCKOJIKOS 

annpOKCHMHpOSaJIHCb JlHHeAHLlMH 3aBHCHMOCTliMH (10]. llporpaMMa pac'ieTa 

HanHCaHa Ha li3HKe Typ6o llaCKaJib v.OG ~OCHOSHHMH BXOJlHHMH napaMeTpaMH 

liBJlliJOTCll : seJIH'iHHH .PHD, TKE I npo6er pexoana·~- . Macchi H . npo6erH 

cpeJlHero nerxoro H cpeJlHero· Tllxen·or6 · ocxonxos npH !pHKCHposaHHOM 

cpeJlHeM TKE ( B .npouecce C'ieTa nporpaMMa caMa sH6cHT nonpasxy Ha . . 
TeKyJilee ~Ha'ieHHe ), a Taxxe HX JlHcnepcHH. 

BHXOJlHHMH napaMeTpaMH liSJiliiOTCll co6cTseHHO aMnJIHTYJ1HHR cneKTp H ero 

nepswx JlSa MOMeHTa. H3MeHeHHll JlaBneHHll . ra3a B cenapaTope He 

y'iHTwsanHcb ( 3To HeMHoro ysenH'iHsaeT .itHcnepcHJO npofier~ peKoAna). 

KpHTepHeM ycnexa C'iHT&JlOCb COOTBeTCTBHe nepBHX MOMeHTOB 

pacnpeJleneHHll s npeJlenax 1, 5 M3B, "KepTBLIA" enol!: ·.zte~exTopos oueHeH 

OW\t.k •• ~:o:11fsL.1~ lft'P.ai'IJ'I f 
KI"!!J!iwflltC!t.Jcnvd U 
~~~~!CTEKA V .__.....· _............,,.,;..._., 



, ~1Ca1t • 0·, 23:!:0; 12 'MKII . 3KBHBaJieHTHOrO· CJIOll KpeMHHll. TaK~ll OU8HKR 6YJia 

nonyqeHa; H3.: cpaBHeHHll annapaTypHiiiX .3Ha'leHHll. aHeprHH «:·'pacnana .JlJill 

onHoro H Toro .:ze HY.KJIHJla c npHMeHeHHeM ·. KanH6poBKH nocnenoaaTeJibHO 

H3 BHyTpeHHero . H . BHeWHero HCTO'IHHKOB. B . KR'I8CTBe· llOCJ18JlHero 

HCllOJib30BaH HCTO'IHHK ThC. (6, 062 ,8, 785 M3B ) (11] 1 TOJI!IlHHOll. KOTOporo 

Klil npeHe6peraJJH~BeJIH'IHHa · OWH6KH _ Y'IHTiiiBR8T _CTRTHCTH'18CKHA.: -pa36poc 

CMemeHHll RllllJIHTY Jl JlJill Tpex . Jl8T8KTOpOB H JlB yx J.IHHHI!. 1 a TRKXe 

. npeJlilOJiaraeKyll ·.-TO'IHO.CTb. -npeHe6pezeHHll. · TOJI!IlHHOil. . HCTO'IHHKR .llpH TRKHX 

paccy:I:JleHHliX;·call3b HCKOMOI!. B8JIH'I~·Iil 11
• M8pTBOr0 11 CJ!Oll C. annapaTypHYM 

CJlBHrOM HM88T BHJl: 

c.:rne· •• 

',._.. 

shift -. QIX -EIX -PHD/~W, 

,'Ea- 3HeprHll IX7"'IRCT~Uiil 1 

.. Qa- aHeprHll a-pacnana, 

,. PHDr -:ne!peKT ·. RMllJI~Ty Jllil· Jl.Jill: liJlpa OTJlR'IH npH a-pacnane 

· .:, (C'IHTaJICll .KaK .· . CTOJIKHOBHT-E!JibHRll KOMllOH8HTR. . no 

.xeToiHKe[12) ,·npo'IHM npeHe6peranH),_' .~ 

shift-_amiapaTypHO: H3MepeHHYil. CJlBHr JlJill OJlHOil. H TOil. 

lKC ni1HHH,, 

, ~W. ':: · HCKOMRH B8JIH'IHHR ''MepTBOrO· 11 CJIOH. 

P83YJibTRTiil; napaMeTpH3aUHH ttpHB8Jl8Hiil B Ta6JJHU8, a. Ha 

PHC. 1 ll0KR3RH~ :paC'I8THiilil. H: 3KC~~pHM8HTRJibHiilll. cneKTpY 
244

Fm. 
~ .'· c ' • ,. J - ' ' ~ ' ' 

-.··: I ,&,J ...... ....... PHD;% . T,KE ,MaB-

32:!:1 182 ·I., ;:_-.· 

30:!:2 186 
.;· 

. Z44Fm 31:!:2 196 

Z5Z · 
No 38:!:5 202 ... 

· TaKHM o6pa3oM, .. m>JIY'IeHo caMocor nacoaaHHe. MOJleJIH a npenenax He xyxe 

3%. 3!p!peKTHBHOe cpeJlH88 3Ha'I8HH8 PHD COOTB8TCTByeT 32%. 

B KR'I8CTB8 KOCB8HHOrO apryMeHTa,,. llO.llTBepJI(JlaJO!Il8r() np_HflliTYIO M0Jl8Jib 1 

CJieJlyeT . OTMeT_HTb . CJ18JlYIOIIl88: 8CJIH p_aCC'IHTa Tb 3Ha'leHHe PHD JlJill 

HOpMaJibHO na.na10mero HOHa,_ HCllOJlb3Yll ;3Ha'leHHe CKOpOCTH noaepXHOCTHOll. 

·peKOM6HHRUHH · 12000. CM/C .H. M8TOJlHKY [12) JlJIH yqe!a llOTepb HR HJ18pHOC 

paCCCHHHC 
1 

TO paC'I8THOC 3Ha'leHH8 24% B COllOCTRBJICHHH C llOJIY,'I8HHYM 

32% npH !pOpMaJibHOM npHM8H8HHH yrJIOBQil. 3aBHCHMOCTH [4) COOTB8TCTByeT 

cpenHeMy yrny npHMepHo 55° , 'ITO anonHe ynoaJieTaopHTCJibHO 

COOTHOCHTCH C H30Tp6n~YM pacnpeaeJieHHeM OCKOJIKOB ,lleJieHHH. 
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4. 3AKJIIOqEHI1E 

ABTOpY C'JHTaDT npe~noxeHHYR cnoco6 naRaMeTpH3aUHH npHeMneMYM ~nH 

MO~enHpOBaHHH pa60TY nonynpOBO.UHHKOBYX ~eTE;KTOpOB npH perHCTpaUHH 

pacna~a HMnnaHTHpOBaHHYX H~ep. B ~anb.H':lRWeM', no HaWeMy MH9HHD, 

npe.ncTaBnHeTCH HHTepeCHYM H3y'feHHe pacna~OB H~ep, HMUnaHTHpOBaHHYX 

Ha 6onbWYD rny6HHY 1 'JTO MOXeT o6HapyzHTb yMeHbWeHHe 3!JX!leKTHBHOro 

3Ha'JeHHH PHD.- ABTOpY C'JHTaDT npHHTHYM .nonroM no6naro.napHTb 

B.C!l.KyWHHpyKa, B.K.YTeHKOBa, IO.ll.XapHTO':IOBa, IO.-A.Jia3apeBa -H 

IO~.Jio6aHosa 3a noMomb B pa6oTe. 
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l(wraHoB IO.C., Ilomncos A.H. 
IlapaMeTpH3a1l,H51 BeJIH'IHHhl nOJIHOro A$ 
AJUI 'IHCJieHHoro MOAeJIHpoBaHH51-cneKTpa ( 
HMIJJiaHTHpoBaHHNX 51Aep 

_ IlpeNJOXeH a.n:ropHTM paC'IeTa cneKTJ 
51Aep, HMnJiaHTHpoBaHHhiX B KpeMHHeBhlf. 
rop. Be.n:H'IHHa A<$eKTa aMWIHTYAhl AJi51 ~ 
B BRAe KOHCTaHTN npH 4>HKcHpoBaHHhiX s;u 
AeTeKropos. 3Ha'leHH51 3TOro napaMeTpa H~ 
C XOpoWO H3BeCTHhiMH 3Ha'leHH51MH CpeAHI 
rHH. IloJiy'leHO COrJiaCHe M~Y BeJIH'IHHI 
JI~HTHpoBaHHhiM HYKJIHAaM, TaK H KaJIH6po 
H:biM B 2Jt--reOMeTpHH. 

Pa6oTa BNno]IHeHa B Jia6oparopHH 5IA 

Coo6w.eHHe OM.e~tHHeHHOro HHCTH-ryra !Ill' 

IIepeBOA aBTopoB 

Tsyganov Yu.S., Polyakov A.N. 
The Parametrization of PHD Value for Co 
of SF Spectrum of Implanted Nuclei 

An algorithm for calculating the spect 
fission of nuclei implanted into a silicon su 
of amplitude defect (PHD) for different n:, 
set electrophysical operation paramete~ 
parameterwas extracted from the decay 
values of the average total kinetic energy 
corresponding, to- the implanted_ nuciides • 
2n--geometcy was obtained. 

The investigation has been perforn 
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