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BBE,QEHJ.1E 

KaK ~3BeCTHO, MeTOA pe3ep$OPAOBCKOrO 06paTHOrO paCCeRH~R RB
IlReTCR YA06HblM CpeACTBOM AIlR a aanaaa CIlO>KHbIX MHOrOCIlO~HbIX 

CTPYKTYP. 06pa60TKa 3HepreT~4eCK~X cneKTpOB ynpyroro paCCeRH~R, 

KaK npaB~IlO, npOBOA~TCR C nOMO~b~ Cne~~aIlbH~X npOrpaMM Ha 3BM. 
OAHaKO ~ MaW~HHaR 06pa60TKa He n03BOIlReT CBeCT~ aHaIl~3 K PY
T~HHO~ npo~eAype. np~4~Ha 3aKIl~4aeTCR B TOM, 4TO $OpMa cneKT
pa, ~3MepeHHOrO Ha OAHOM ~ TOM >Ke 06pa3~e, MO>Keí C~IlbHO ~3Me

HRTbCR B 3aB~C~MOCT~ OT YCIlOB~~ npoBeAeH~R 3KCnep~MeHTa. Kpo
Me Toro, no $OpMe cneKTpa B HeKOTOp~X CIlY4aRX HeIlb3R OAH03
Ha4HO npOBeCT~ ~AeHT~$~Kau~~ 3IleMeHTOB ~ onpeAeIleIl~Tb ~X rIlY
6~HHoe pacnpeAeIleH~e. 3aAa4~ paCW~$pOBK~ cneKTpOB ynpyroro 
pacceRH~R HepeAKO MO>KeT 6~Tb peweHa C nOMO~b~ MeTOAa MOAeIl~po
BaH~R. OAHaKO B 3TOM CIlY4ae AIlR npOBeAeH~R AeTaIlbHoro aHaIl~3a 

i' 
He06xOA~MO Y4~T~BaTb BIl~RH~e Ha $OPMY cneKTpa napaMeTpOB, no
cpeACTBOM KOTOp~X nOIlb30BaTeIlb ynpaBIlReT MOAeIl~pOBaH~eM cneKT

I. 

pa. 
B pa60Te/ 1/ AaHO on~caH~e A~aIlorOBO~ nporpaMM~ RBSM, npeA

ih 
.1, Ha3Ha4eHHO~ AIlR 06pa60TK~ cneKTpOB ynpyropacceRHH~X ~OHOB Me

fl{,\"t 
TOAOM MOAeIl~pOBaH~R. nporpaMMa onep~pyeT C MOAeIlb~, npeACTaB
IlR~~e~ Ka>KA~~ 06pa3e~ B B~Ae Ha60pa 3IleMeHTapH~X CIloeB, KOIl~

4eCTBo KOTOp~X MO>KeT AOCT~raTb 25~ Pa3AeIleH~e Ha 3IleMeHTapH~e 

CIlO~ npOBOA~TCR YCIlOBHO ~ Il~Wb B onpeAeIleHHO~ Mepe OTpa>KaeT 
$OPMY $~3~4eCKoro pacnpeAeIleH~R. Ka>KA~~ $~3~4eCK~~ CIlO~ MO>KeT 
COCTORTb ~3 HeCKOIlbK~X 3IleMeHTapH~X CIloeB, KOTop~e BO BpeMR 
MOAeIl~pOBaH~R BlDlcTyna~T KaK caMOCTORTeIlbHble 06"beKT~. Ka>KAbl~ 

3IleMeHTapH~~ CIlO~ MO>KeT cOAep>KaTb AO nRT~ 3IleMeHTOB. CTex~o
MeTp~R B npeAeIlax CIlOR C4~TaeTCR nocToRHHO~. 

~IlR nocTpoeH~R TeopeT~4ecKoro cneKTpa onpeAeIlReTcR MacwTa6 
rIly6~H~, T.e. TOIl~~Ha 06pa3ua ~xi' cooTBeTcTBy~~aR i-MY KaHa
IlY cneKTpa, KOTopaR HaxoA~TcR ~3 COOTHoweH~R: ~xi = oE/[S], 
rAe oE - 3HepreT~4ecKaR w~p~Ha KaHaIla aHaIl~3aTopa; [S] - ~aK

TOp 3HepreT~4ecK~x nOTepb. CBR3b Me>KAY 05~~M 4~CIlOM ynpyro
pacceRHH~x ~OHOB Ri' per~cTp~pyeMblx B i-M KaHaIle 3HepreT~4ec

~f, Koro cneKTpa, ~ aTOMHO~ nIlOTHOCTb~ N(xi) onpeAeIlReMoro 
3IleMeHTa B CIloe ~xi Ha rIly6~He xi onpeAeIlReTCR $OPMYIlO~ 

Ri = cr'Q'Q'N(Xi~~xi/coSe1' 
1 ",t -
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rAe a - A~$$epeH~~anbHoe ce4eH~e ynpyroro pacce~H~~; Q - Tenec
H~A yron AeTeKTopa; Q - 4~cno ~OHOB, naAa~~~x Ha M~weHb; Si 
yron MemAY HanpaBneH~eM nY4Ka ~ HopMan~~ K nOBepxHocT~ o6pa3
~a. 

B HacTo~~e~ pa60Te Ha cneKTpax, reHep~poBaHH~x An~ MOAen~

pOBaHH~x o6pa3~oB, ~c~neAyeTc~ Bn~~H~e napaMeTpoB, KOTOp~M~ 

ynpaBn~eT nonb30BaTenb np~ npoBeAeH~~ o6pa6oTK~ cneKTpoB. CTe
x~oMeTp~~ cnoeB B o6pa3~ax_npeAcTaBneHa B Ta6n~~e. CTpenKa 
3Aecb YKa3~BaeT nOBepxHocTb, Ha KOTOPy~ naAaeT nY4oK. B Ka
4eCTBe 6oM6apA~py~~~x 4acT~~ Bbl6paHbl ~OHbl 4He c 3Hepr~~M~ 2.;
.;-3 M3B. 

TaõnH:u;a 

MOAEflbHblli OBPA3UPI 

N~ CTeXHOMeTpHH H nocneAOBaTenb llOKasaHo BnHHHHePHC. N~ 

HOCTb cnoeB 
-

I. [se] +- Ton~HHbI 3JIeMeHTap
HbIX cnoes 

2. I silInGe2Si2!InGe2!InGe +- TomI~HHbI <PHS H'tle CKHX2a,õ 
cnoeB 

3. IAIIAulAIIAulAIIAul + reOMeTpH'tleCKHX3 
napaMeTpOB 

4. ISi IFeGeNbBi I + reOMeTpH'tleCKHX na4a,õ, 
paMeTpOB H paspemeB; 7 
HHH HSMepHTenbHoro 
TpaKTa 

5. IAul +- CTp.;1rrnHHra5,6 

BJl~UIHl1E T04HOCTH Bbl4HCJlEHHfI nOTEPb 3HEPn1l1 

a np6rpaMMe Ben~4~Ha YAenbH~X nOTepb 3Hepr~~ B~4~cn~eTC~ 

AnR KamAoro 3neMeHTapHoro cno~ c ~cnonb30BaH~eM 3Hepo~Aenb~o, 

r~~ 4aCT~~ Ha nepeAHeA nOBepxHocT~ AaHHoro cno~, T.e. BBOA~TCR 

TaK Ha3~BaeMoe np~6n~meH~e nOBepxHocTHOA 3Hepr~~ An~ onpeAene
H~~ 3Hepr~~ 4aCT~~ Ha n~6oA rny6~He o6pa3~a/2/. np~H~Toe np~
6n~meH~e BblnonH~eTC~ TeM ny4we, 4eM MeHbwe Ton~~Ha 3neMeHTap
Horo ~no~~ On~T nOKa3~BaeT, 4TO, KaK npaB~no, xopowe~ nOArOHK~ 

TeopeT~4eCKoro cneKTpa K 3Kcnep~MeHTanbHOMY MomHO AOCT~4b, ~c

nonbàY~ ~on~~H~ cnoeB He 60nee 1000 i. Ecn~ 3neMeHTapH~e cno~ 

2 

PHC. 1. Cnercrpsr AnH oepasua SB' 
N BCH Ton~Ha KOToporo 118000 AI 

pasõHTa Ha 3neMeHTapH~e cnOH 
cneAYID~M oõpasoM: I - OAHH 
cnoH Ton~HoH 18000 ~, 2 - TpH 
cnOH no ~ooo RH 3 - 18 cnoeB 

60 no 1000 A. N - C'tleT B KaHane, 
n - HOMep KaHana aHanHsaTopa

40 

HMnynbcoB. 
20 

B~6paH~ cn~WKOM ToncT~M~, TO 
Ha cneKTpe nO~Bn~~TcR He6onb400 500 100 100 100 n 
w~e cKa4K~ Ha rpaH~~ax 3neMeH
TapH~X cnoeB, KpOMe Toro, 

nOAbeM nnaTO B HanpaBneH~~ K ~~3K~M 3Hepr~~M CTaHOB~TcR 60nee 
KPYT~M. 3T~ oco6eHHocT~ xopOWO B~AH~ Ha p~c.l, Ha KOTOpOM ~306
pameHbl Tp~ cnex r pa , r eaepapoaaauere AnR oõpaaua NO 1 Ta6n~~1SI. 

BnHflHHE TOnml1H~ CnOEB 06PA3UA 

Ae$opMa~~~ $OpM~ cneKTpa ynpyroro pacce~H~~ np~ ~3MeHeH~~ 

Ton~~HbI $~3~4ecK~x cnoes MomHO '~nn~cTp~poBaTb cnekrpaxa, reHe·
p~poBaHHbIM~ An~ oõpaaua tf 2 r aõnuua , Oõpaaeu COCTO~T ~3 4eTbl
pex cnoea , B KOTOP,bIX HaXOARTC~ B pa3Hoti CTeX~OMeTp~~ 3neMeHTbl 
In, Ge, Si. B 3TOM cnY4ae'o6pa3e~ pa36~Banc~ Ha 3neMeHTapHble 
cno~ B COOTBeTCTB~~ c $~3~4ecK~M~ rpaH~~aM~. CneKT~ OT o6pa3
~OB, B KRTOP~X Ton~~Ha Ka*Aoro cno~ COCTaBn~eT 3000 ~ . 
~ 12000 Ã, nOKa3aH~ Ha p~c.2a ~ 26 çOOTBeTCTBeHHO. 3aMeT~M, 

800 ,.....-------------------, 200 

a
 N
 
N 

150 

600 

100 

400 r- I ~ i , I 50 

200 
PHc.2. CneKTp~ AnH oõpas:u;a 
ISillnGe2Si2lInGe2!InGe l +-. 

Ton~HHa Ka~8ro cnoH cocÓaBnH
400 500 600 700 800 n 900 e-r : aI 3000 A; õl 12000 A. 

N - C'tleT B KaHane, n - HOMep KaHana aHanHsaTopa HMnynbCOB. 
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4TO npM TOn~~He CnOeB, MeHbwe~ 500 °A, cneKTp ynpo~aeTcR AO Tpex 
np~6n~3~TenbHo rayccoBçK~X n~KoB, np~HaAne~a~~x 3neMeHTaM In, 
Ge, Si CoOTBeTCTBeHHO. CnnowHo~ n~H~e~ Ha p~CYHKax nOKa3aH CYM
MapH~~ cneKTp; nYHKT~pH~M~ n~H~RM~ 1, 3, 5 - BKnaA OT In B cno
RX 1,2, 3 COOTBeTCTBeHHO; WTp~xnYHKT~pH~M~ n~H~RM~ 2, 4,6 
BKnaA OT Ge B cnORX 1, 2, 3 COOTBeTCTBeHHO; T04e4H~M~ n~H~RM~ 

7, 8 - BKnaA OT Si B cnORX 3, 4., Ha puc c Za B~AHO, 4TO ripa Ha
no~eH~~ nap~~anbH~X cneKTpOB OT COOTBeTCTBY~~~X cnoeB 06pa3Y~T
CR ~CKyccTBeHH~e MaKC~MYM~, nORBneH~e KOTOp~X Ha cneKTpe MO~
HO ow~604HO ~HTepnpeT~pOBaTb KaK BKnaA 3neMeHTOB, He BXOAR~~X 

B COCTaB 06pa3~a_ B 06~eM cnY4ae 3aAa4a onpeAeneH~R Bcex 3ne
MeHToB ~ cnoeB ~ccneAyeMoro 06pa3~a Mo~eT OKa3aTbCR HaCTonbKO 
cno~Ho~, 4TO peW~Tb ee MO~HO TonbKO np~ Han~4~~ npeABap~Tenb

HO~ ~H~opMa~~~ o COCTaBe ~ nocneAOBaTenbHOCT~ cnoeB. 

BnH~HHE rEOMETPH4ECKHX nAPAMETPOB 

nOA reOMeTp~4eCK~M~ napaMeTpaMH nOApa3YMeBa~TCR yrn~ 81 
~ 82, 06pa30BaHHble HanpaBneH~eM ny-uca ~ HanpaBneH~eM AeTeKTH
pOBaH~R OTHoC~TenbHO HopMan~ K nOBepXHOCT~ 06pa3~a. 3T~ yrn~ 
BXOART B B~pa~eH~R AnR Tpex $~3~4eCK~X napaMeTpOB, cy~ecTBeH
HblM 06pa30M Bn~RIO~~X Ha $OPMY cnexr pa ynpyroro pac ceauaa : K~

HeMaT~4eCKoro ~aKTopa, A~$~epeH~~anbHoro ce4eH~R ynpyroro pac
ceRH~R ~ $aKTopa 3HepreT~4eCK~X nOTepb. K~HeMaT~4eCK~~ $aKTOp 
ynpyroro paccenaaa onpenenaerca Bblpa~eH~eM 

= [. (l - x2Sin28)~ + X-Cos8 ]2
 
K - 1 + X '
 

rAe X = M1/M2 - OTHoweH~e Macc HaneTalO~e~ 4aCT~~bl ~ RApa M~we
H~; 8 = 180° - 81 - 82 - yron pacceRH~R. a~$~epeH~~anbHoe ce
4eH~e ynpyroro pacceRH~R B~pa~aeTcR B B~Ae 

_ ( Z1Z2e 2 )2 4 [(I - x2Sin28)~ + CoS8]2
 
o - 4E • Sin48 (1 - X2Sin28)~
 

rAe Z1, Z2 - aTOMH~e HOMepa HaneTa~~e~ 4aCT~~~ ~ aTOMa M~weH~ 

cooTBeTcTBeHHo; e - 3apRA 3neKTpoHa; E ~ 3Hepr~R 4acT~~~ B MO-
MeHT pacceRH~R. 

.aKTo~ 3HepreT~4ecK~x nOTepb onpeAenReTcR B~pa~eH~eM 

K 1
[S] ~ 8 - S1 + ~ ~ - S2] ,[-----C

OS-1 

rAe S1, S2 - YAenbHble nOTep~ ~OHa AO ~ nocne pacceRH~R B 06
pa3~e. 

.. 

PHC.3 • Cnex-rpsr p;mI oõpaauati 
IA11 Au IAli Au rA1IAu [.. , r'ne 

1250 Ton~HHW cHoeB 30nOTa COCTaB
nflWT' 500 Ã, a anWMHHHfl 200 X. 

1000 Cnex-rpsr COOTBeTCTByroT r'eoxe'r-: 
pHqeCKHM ycnoBHflM: 1/ 81=45°, 

750 82 = 0°, 8 = 135° /nYHKTHpHafl 
nHHHfl/; 2/ 81 = 60°, 82 = 70°, 

500 8 = 50° /cnnowHafl nHHHfl/. 
N - CqeT B KaHane, n - HOMep 

250 KaHana aHanH3aTopa HMnynbCOB. 

800 700 800 n	 900 .Bn~RH~e Bcex Tpex napaMeTpOB 
Ha xapaKTep cneKTpa HaB~AHO 

p~c.3, rAe ~306pa~eHH~e cneKT
p~ cOOTBeTcTBY~T 06pa3~Y ~03 

Ta6n~~bl. 06pa3e~ COCTO~T ~3 Tpex cnoeB 30BoTa Ton~~HO~ 500 A, 
paaneneaaux cnORM~ an~M~H~R Ton~~Ho~ 200 A. Cnexr p 1 /nYHKT~p
HaR n~H~R/ cooTBeTcTByeT reoMeTp~4ecK~M ycnoB~RM: 81 = 45°, 
82 = 0°, 8 = 135°; a cneKTp 2 /cnnowHaR n~H~R/ - yrnaM 81=60°, 
82 = 70°, 8 = 50°. CneKTp~ npeACTaBnR~T co60~ Tp~nneT~,06pa30
BaHH~e nap~~anbH~M~ cneKTpaM~,COOTBeTCTBY~~~M~cnORM 30nOTa. 
Ilpoaanu B cnex rpax oõycnoaneau Han~4~eM B oõpaaue cnoea an~M~
H~R, pa3AenRIO~~X cno~ 30nOTa. Tp~ n~Kd B KaHanax 641, 573, 504 
Ha cneKTpe 2 npeAcTaBnR~t c060~ BKnaA OT cnoeB an~M~H~R /OA~H 

~3 n~KOB Hano~~nCR Ha n~K 30noTa/. CMe~eH~e nepeAHe~ rpaH~ 

cneKTpa, COOTBeTcTBy~~ero nOBepXHOCTHOMY cno~ 30nOTa, ~3 KaHa
na 739 Ha cneKTpe 1 B KaHan 801 Ha cneKTpe 2 B~3BaHO ~3MeHe

H~eM K~HeMaT~4eCKoro ~aKTopa ynpyroro pacceRH~R Ha 30nOTe 
c 0,9330 Ha 0,9856. H3MeHeH~e BblCOTbl n~KOB CBR3aHO c ~3MeHe
H~eM Ben~4~Hbl A~~~epeH~~anbHoro ce4eH~R ynpyroro pacceRH~R np~ 

nepeXOAe OT OAH~X reOMeTp~4eCK~X ycnoB~~ K APyr~M. B AaHHOM 
cnY4ae 0(50°)/0(135°) = 22,8. Yrny6neH~e npOBanOB Ha cneKT
pe 2 B cpaBHeH~~ co cneKTpOM 1 06ycnoBneHo YBen~4eH~eM pa3pe
weH~R no rny6~He np"" nepexoae K MeHbweMY yr ny pacceRH~R.· Ha
6n~AaeTcR TaK~e paCTR~eH~e Tp~nneTa B pe3ynbTaTe ~3MeHeH~R 

MacwTR6a rny6MHbl. Ha cneKTpax 1 ~ 2 OA~H KaHan COCTaBnReT 
18,5 A ~ 8,6 A 30nOTa COOTBeTCTBeHHO. 

H3MeHeH~e ~OpM~ cneKTpa ~3-3a reoMeTp~4ecK~x ycnoB~~ Ha
6n~~aeTcR TaK~e Ha cneKTpax p~c.4 /06pa3e~ W4 Ta6n~~~/. Mo
AenbHbl~ oõpaaeu COCl'O~T ~3 cpaaaa'rens ao "roncroj'o KpeMH~R c Ha
HeceHH~M cnoeM COCTaBa FeGeNbBi Ton~~Ho~ 1000 Ã. CneKTp 
Ha p~c.4a B~4~cneH AnR reoMeTp~~ 81 = 45°, 82 = 0°, 8 = 135°, 
a cneKTp Ha p~c.46 - AnR 81 = 82 = 70°, 8 = 40°. B cneKTpax 
~Me~TCR cneAy~~~e pa3n~4~R: nnaTO, cooTBeTcTBy~~ee KpeMH~~, 
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pacnpeAeI1eHHR 3Hepr""H 4aCTH~ nOCI1e npoxomAeHHR CI10A 06pa3~a
 

TOI1~HHO~ t BbI4""CI1ReTCR c ""Cn0I1b30BaH""eM npH6I1""meHHR 60pa,
 
B KOTOpOM CTparrI1HHr He 3aB""CHT OT 3Hepr"""" "" onpeAeI1ReTCR B~


pameHHeM
 

~S = (4n(Z1e2)2NZ2t)~, 

rAe N - aTOMHaR nI10THOCTb Be~eCTBa B CI10e. CTparrI1""Hr He06xo
A""MO Y4""TblBaTb KaK npH npoxomAeH"""" 4aCTH~b1 BrI1y6b 06pa3~a, TaK

r)i H Ha nYTH BblxOAa ee ""3 06pa3~a nOCI1e aKTa pacceAHHR, n03TOMY 
06~aR A""cnepCHA B~pamaeTCR ~OPMYI10~ 

~2 = ~2 . K2 + ~2
S S , BX • S , BbIX ." 

npH paC4eTe CTparrI1""Hra B MHOr03I1eMeHTHO~ M""weH"" nporpaMMa 

PHc.4. CneKTpM AnH 06pa3~a 

CpaBHHTenbHO TOnCTOrO KpeM
HHH c HaHeCeHHMM CnOeM &OCTaBa ""Cn0I1b3yeT np""H~Hn I1""He~HO~ aAAHT""BHOCTH, B COOTBeTCTB~"" c KO
FeGeNbBi.Ton~HoH 1000 A. TOPblM A""cnepC""R cnOR, COCTOR~ero, Hanp""Mep, H3 ABYX 3I1eMeHTOB 
Cnex'rpsr COOTBeTCTBY1OT reOMeT (AmC ) , paBHanpHqeCKHM ycnoBHHM: aI 01 = 45°, 

o . o I	 A C 2 A 2 C 202 = O , 0 = 135 ; 6 01 = (rl~'1ll fi) (rlS) (nS)
 
= 02 = 70°, 0 = 40°; BI pa3no
 m· + n·
 
JlteHHe cneKTpa "5" Ha nap~Hanb AmCn
 ~A.t NC·tN ·tHhle cneKTpM OT OT~enbHMX 3ne
MeHTOB. N - CqeT B KaHane, n  A ~ AmCn

rAe ~-, N , N _. K0I1H4eCTB8 aTOMOB A, C H MOI1eKyn AmCnHOMep KaHana aHanH3aTopa HM
B 1 CM3 COOTBeTCTBeHHO; ~' rlS ~ A""cnepçH~ AI1R CI10eB, COCTORnynbcoB.I	 

~HX H3 aTOMOB OAHoro 3I1eMeHTa (A, C); ~n - A""cnepc""R AI1R780 820 860 900 940 n 
CI10R,COCTOR~ero ""3 MOI1eKYI1 AmCn . 

TO~HbI~ Y4eT BI1HRHHR CTparrI1HHra Ha ~OPMY cneKTpa YBeI1H4HBaB cneKTpe "6" CHI1bHO paCTRHYTO, H ero nepeAHRR rpaHb CMeCTH
eT 3aTpaT~ BpeMeHH Ha B~4HCI1eHHR. n03TOMY B nporpaMMe peaI1H30I1aCb 1013 575-ro KaHaI1a B cneKTpe "ali B 643-~ KaHaI1 B cneKTpe 
BaH ynp~eHH~~ nOAxoA, KOTOP~~ B 60I1bWHHCTBe CI1Y4aeB RBI1ReTCR"6". n""K"", COOTBeTC'TBYIO~He 3I1eMeHTaM Fe, Ge, Nb, Bi, KOTopble 

"61 1 AocTaT04Ho xopowe~ annpoKcHMa~He~ peaI1bHO npoTeKalO~Hx npo~ecB cnex rpe " a" 4eTKO paapeuraotca , B cnex rpe B 3Ha4HTeI1b.Ho~ 
CTeneH"" nepeKpblBalOTCR. nap~""aI1bHble cneKTp~ OT OTAeI1bH~X 3I1e COB/2/ . Ynpo~eH""e COCTOHT 8 TOM, 4TO MOAH~H~HPYIOTCR I1HWb 

3aAHHe rpaHH nap~HaI1bH~X cneKTpOB c nOMO~blO KPHBO~, on""C~BaeMeHToB nOKa3aH~ Ha pHc.4B. 
MO~ $YHK~He~ BHAa 

Bn~~H~E CTPArrnHHrA ~ 3HEPrETH4ECKOrO
 
PA3PEWEHH~ H3MEP~TEnbHOrO TPAKTA E2
 

erf (E) 
E 
f e 2n~ dE. 

l' 
CTparrI1""Hr HaKI1aAblBaeT orpaH""4eH""e Ha pa3peweHHe no MaccaM -00


v2n rlS
np"" HAeHTH$""Ka~"""" 3I1eMeHTOB H pa3peweHHe no rI1y6HHe npH onpe
AeI1eHH~ MaCWTa6a rI1y6HH~ 3HepreTH4eCKHX cneKTpOB ynpyroro pac

Ha pHc.5 nOKa3aHbI 3aAH""e rpaH"" cneKTpa AIlR 06pa3~a 30I10TaceRHHR. n03TOMY He06xOA""MO HMeTb K0I1H4eCTBeHH~ ""H~pMa~""1O 1 /06pa3e~ ~ 5 Ta6I1H~~/oB CI1Y4ae, K8rAa TOI1~""Ha R6pa3~a paBHa:o	 BeI1""4HHe CTparrI1""Hra. nporpaMMá cOAep*""T nOAnporpaMMY, KOTO
1 - 1500 ~, 2 - 3000 A, 3 - 9000 A, 4 - 24000 A. CooTBeTCTBYIOpaR 06ecne4HBaeT MOA""$H~HpOBaHHe ~pM~ cneKTpa, reHep'HpOBaH
~He 101M AHcnepCHH TaKme YKa3aH~ Ha p""CYHKe. ECI1"" ""MeTb B BHAY,Hora AIlR B~6paHHoro 06pa3~a, c Y4eTOM CTparrI1HHra. ~""cnepCHR 

., 
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PHc.5. 3aAHHe rpaHH CrreKTpa 
AJUI oõpaaua 30nOTa. Kpnasre CO
OTBeTCTByroT pa3nH~HWM TOn~HHaM 

06pa3ua: 1 - 1500 ~, 2 - o ~ 
6 3000 ~, 3 - 9000 ~,4 - 24000 A. 

YKa3aHW COOTBeTCTByro~He AHcnep ,J
CHH pacnpeAeneHHR 3HeprHH ~a

1 - Q 5 =12.4 keV 
CTH~ rrocne rrpoxo~eHHH cnOR

2 - Q 5 =29,9 keV Ij
06pa3~a.3- Q 5 =54.6 keV 

4- Q 5 =89,6keV 

n 
4TO 3HepreTH4eCKOe paapeWeHHe 
HaMepHTenbHOrO TpaKTa 06~4HO 

COCTaBnReT oxono 20 K3B, TO' 
04eBHAHO, 4TO B 06paa~ax C TR~ 

>KenblMH 3neMeHTaMH BnHRHHe 
L..........1-+<1": !!, V1 !,., I .A I ! I, Lu
 

I<OHOAbl CTparrnHHra Ha <t>OPMY CneKTRa 
Y>Ke B 06naCTH CneKTpa, COOTBeTcTBy~~e~ rny6HHe OKono 2000 Ã 
OT nOBepXHOCTH 06paa~a, cpaBHHMo no BenH4HHe c BnHRHHeM <t>YHK
4HH paapeweHHR HaMepHTenbHoro TpaKTa. 

MOAH<t>HKa~HR aaAHHX rpaHe~ ac ex napuaans aux cnex r poa coanae r 
B onpeAeneHH~x cnY4aRX CnO>KHOCTH npH MOAenHpOBaHHH. 3TO npOHC
XOAHT, HanpHMep, B cnY4ae, KorAa ToncT~~ 06paae~, COCTOR~H~ 

Ha OAHoro 3neMeHTa, B MOAenH paa6HT Ha HeCKonbKO 3neMeHTapH~X 

cnoeB, AnR KOTOp~X reHepHPY~TCR nap~HanbH~e cneKTp~. npH cw~ 

BaHHH 3THX cneKTpOB nocne MOAH<t>HKa~HH aaAHHX rpaHe~ B CYMMap
HOM cnexr pe nORBnR~TCR CKa4KH, oõycnoeneaaue HanO>KeHHeM MOAH
<t>H~HpoBaHHo~ rpaHH OT npeA~Ay~ero cnOR Ha Ha4ano cneKTpa OT 
cneAy~~ero cnOR. 3TOT 3<t><t>eKT nOKaaaH Ha pHc.6, rAe Ha06pa>KeH 
cneKTp AnR 06pa3~a W 5 Ta6nH~~. AnR YCTpaHeHHR nOA06H~X ~CKa>Ke

HH~ MOAenHpOBaHHoro cneKTpa npH pa60Te c nporpaMMo~ nonbaOBa
r ene ·HMeeT B03MO>KHOCTb auõopa : MOAH<t>H~HpoBaTb c Y4eToM CTparr
nHHra Bce nap~HanbH~e cneKTp~ HnH TonbKO B~6paHH~e. B paCCMaT
pHBaeMOM npHMepe /pHc.6/ nonbaOBaTenb AOn>KeH Tpe60BaTb MOAH<t>H

100, i 

N 
PHc.6. CrreKTp AnR TonCToro	 06

ao 
paana aono-ra , 06pa30BaHHhlH 
B pe3ynbTaTe CillHBaHHH nap~Hanb .1 

60 

HWX cnex-rpon OT o-rnerrsnsrx ane  ti 
40 MeHTapHh~ cnoeB rrocne MOAH~H


Ka~HH 3aAHHx rpaHeH Bcex rrap li
'I


20 
~anbHh~ cneKTpOB. N - c~eT 

B KaHane, n - HOMep KaHana :i 
400 1000 1,200 1400 n aHanH3aTopa HMnynbCOB. 

I 
11 

8 '11 
I 

500,	 i PH~.7. CrreKTpw AnH cnOHo 
N -	 ÇlR .4.3'<38 FeGeNbBi Ton~HoH 1000 A. KPH

--- QR .17.21(18
400 _.- 0R .34,41(J8 Bwe Ha pHcYHKe COOTBeTcTByroT 

pa3Hhw pa3pemeHHHM H3MepHTenb
300 

Horo TpaKTa. N - c~eT B KaHa
ne, n - HOMep KaHana aHanH3a200 

Topa HMnynbCOB.Nb 

100 

~HpOBaHHR TonbKO nocneAHero 
640 680 720 780 llOO 840 880 920 980 n	 napuaans Hora c rrex'r pa , npH 3TOM 

AHcnepCHR 6YAeT B~4HcneHa 

c Y4eTOM CYMMapHO~ Ton~HH~ Bcex 
cnoea . 

HaMeHeHHe <t>OpMbl cnex rpa c Y4eTOM pa apeureaaa HaMepHTenbHoro 
TpaKTa nporpaMMa ocy~ecTBnReT nocne B~nonHeHHR MOAH<t>HKa~HH 

<t>OpM~ cneKTpa c Y4eTOM CTparrnHHra. B~4HcneHHoe cOAep~aHHe Ka>K
Aoro KaHana cneKTpa aaMeHReTcR HOpMHpOBaHH~M raycCOBCKHM pac
npeAeneHHeM B AHanaaOHe ±3 nR, rAe AHcnepCHR nR B~4HcnReTCR 

Ha OCHOBaHHH aaAaHHoro BO BXOAH~X AaHH~X 3HepreTH4eCKoro paa
peweHHR H3MepHTenbHoro TpaKTa. Ha pHc.7 Hao6pa>KeH~ nHKH, COOT
BeTCTBY~~He 3neMeHTaM Fe, Ge, Nb, Bi Ha nOBepXHOCTHoro cnOR 

o6paaQa ~ 4 Ta6nH~~. 
PaccMoTpeHH~e oc06eHHOCTH <t>OpMHpOBaHHR 3HepreTH4eCKoro 

cnex rpa ynpyr-opacceaauux HOHOB cnenye r Y4HTblBaTb npH npaxra
4eCKO~ pa60Te c AHanoroBo~ nporpaMMo~ RBSM. 
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HnbXaMoB P.A., MaxaagHK ,ll. PI0-87-535 
OcooeHHOCTH MOAerrHpoBaHHH 3HepreTHqecKHX 
cneKTpOB ynpyropacceHHHhlX HOHOB 

HccneAyeTCH BnHHHHe Ha ~OPMY 3HepreTHqecKoro cneKTpa 
ynpyroro paCCeHHHH TaKHX ~aKTOPOB, KaK noTepH HOHOB B oo
pag~e, Ton~Ha cnoeB oopag~a, reoMeTpHqecKHe ycnoBHH npoBe 
AeHHH 3KcnepHMeHTa, cTparrnHHr H 3HepreTHqecKoe pagpemeHHe 
H3MepHTenbHOrO TpaKTa. 3aKOHOMepHOCTH ~OpMHpOBaHHH cneKTpa 
ynpyroro pacceHHHH HnniDCTpHpyroTCH c noMo~biD cneKTpoB, re
HepHpoBaHHhlX AnH cne~HanbHO fiOAOOpaHHhlX MOAenbHb~ o6pa3~0B 
PacqeTbl npoBOAHnHCb c Hcnonb30BaHHeM AHanoroBoH nporpaMMbi 
RBSM. 

PaooTa BblnonHeHa B naoopaTOPHH HeHTPOHHOH ~H3HKH OHHM. 

Coo6l.l{eHHe 06oenHHeHHoro HHCTHTyTa II,D;epHbiX uccne,D;OBaHHii:. ,lly6Ha 1987 

llepeBoA O.C.BHHorpaAOBOH 

Il'khamov R.A., Machajdik D. 
Some Features in Modelling the Energy 
Spectra of Backscattered Ions 

PIO- 87-535 

The influence of the energy loss of ions in the sample, 
the width of the sample layers, geometrical conditions of 
experiment, the energy straggling of ions and the energy 
resolution on the form of backscattering spectra is inves
tigated. Some characteristic features are demonstrated 
for the spectra of special testing samples. The calcula
tions were performed using RBSM code. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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