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EanaPypoB A.M. H np. PIO - 11107 
O6pa60TKa nmfipaKUHOHHblX cneKTp0B, H3MepeHHblX Ha HefiTpOHH0M 
nn¢paKTOMeTpe no BpeMeHn nponeTa 

Ilm1 o6pa6oTKn cneKrpoB, coneplKam11x nnKn cnolKH0fi ¢opMb1, npen
naPaeTCH MeTon, He rpe6yromnn aanaHHH napaMeTpH'leCKHX ¢YHKUHfi K0MnO
HeHT. <l>opMa nnKa onpenenHeTCH 3KCnepnMeHT811bH0 H BB0nHTCH B npoI"'paMMY 
o6pa60TKH K8K Monenb, MeTon 11cnonbayeTCH nnH HBX0JKneHHH 0CH0BHbIX 
napaMeTp0B cneKTP0B, H3MepHeMblX Ha HefiTpOHHOM nnlf!paKT0MeTpe no BpeMeHH 
nponeTa. npennolKeHHblfi anl"'0pHTM peanH30BaH B npoPpaMMe AnH 3BM, 
"Ha e!"'o 0CH0Be coanaHa npoPpaMMa aBTOMaTH'leCKOfi o6pa60TKH cepnn 
cneKTP0B, 

Pa6oTa BbmonHeHa B na6opaTopnn HeliTpOHHoll if!nanKH OH.RH, 

IlpenpBBT OOOoe.lUIRCRB0ro DCT■TYT& •Jleplll,U ■ccneJlOll&Jld . .QyC5n 1977 

Ihlagurov A,M, et al, PIO - 11107 
Procession of Time-of-Fllght Diffraction Spectra 
Obtained by Means of Neutron Diffractometer 

A new method is proposed to 'analyse the spectra containing 
peaks of a sophisticated· shape, which does not Imply the analyU
cal description of the parametric component function. The peak 
shape is determined experimentally and used by processing 
programme as a model. The method ~· employed for the estimation 
of main parameters of the time-of-flight diffraction spectra obtained 
by means of a neutron diffractometer. The proposed algorithm 
ls implemented as a FORTRAN programme, On the basis of it 
a programme for the automaUcal processing of a serie of spectra 
is developed, 

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

Preprint of the Joint IDaUtute for Nuclear Research. Duma 11'1'1 
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1. BBEAEHHE 

B 3KcnepuMeuTax no u3yqettu10 6p3rroocKoro pacceH
HHH ueiiTpOHOB ua KpUCTannax OCHOBHhlMU noanemall\UMU 
onpeaenettuio oenuquttaMu HBDHIOTCH nonomettuJI, nnoll\aau 
" lllHPHHhl auq>paKUHOHHhIX MaKCHMYMOB. ,lJ;nH. nonyqenuH 
JTUX xapaKTepHCTUK HJ auqipaKQUOHHoro cneKTpa o6wqHo 
UCilOllhJyeTCH MeTOA napaMeTpUJauuu KOMilOHeHT Bcero 
cneKTpa unu OTAellhHhIX ero qacTeii. Ecnu auqipaKQUOHHhIH 
cneKTP U3M~peH Ha o6wqHoM ABYXOCHOM auqipa~TOMeTpe, 
TO aHanu3upyeTCH yrnoaoii KOHTyp 11 ~ 1.a B cnyqae HJMe
peuuii Ha aurhpaKTOMeTpe no apeMeHu nponeTa - apeMeuttoii 

't l::J , 
KOHTYP cneKTpa· ., ... ' flpu '.HOM cneKTP OilUChIBaeTCH q>yHK-
uueii 

F(x,Q) .. 2 cI>. (x,Q)+ B(x,Q), 
i I 

/1/ 

rae x - HOMep Kattana auanuJaTopa; <l>i u B - MoaenhHhie 
q>yHKQHH ADH IlHKOB H q>oHa, JaBHCHll\He OT HeKOTOporo 
ua6opa napaMeTpoa Q. B tta6op Q MoryT BXOAHTh KaK napa
MeTphI, OTBeTCTBeHHhie 3a qiopMy IlUKOB H <liotta, TaK H 
napaMeTphI, CBHJaHHhie co CTPYKTYPHhIMH caoiicTBaMH 06-
paJua. 

flpu o6pa6oTKe cneKTPOB, COCTOHU\HX H3 IlUKOB cno:>K
HOH qiopMhl,. a TaKme B cnyqaJIX, Koraa npoJIBilHIOTCH He 
yqHThIBaeMbie B napaMeTpHqecKHX MoaenHX <liaKTOphI, TaKue 
KaK HerayccoBhiii xapaKTep pacnpeaeneHHJI opHeHTaUHii 
MoJaHqHhIX_ 6noKoo B KpHcTanne, BKnaa KBaJHynpyroro 
pacceHHHH H AP-' AilH HaXO:>KAeHHH OCHOBHhIX xapaKTepucTUK . · /4 I 

IlHKOB 6onhllle IlOAXOAHT MeTOA, H3IlO:>KeHHhlii B pa6oTe. ! • 
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B 3T0M MeTo,ne, peanH30BaHH0M B nporpaMMe .nm1 3BM 
UPEAK / 5 /, He Tpe6yeTc.11 3a,na11H.11 napaMeTpH11ecKHX qiyHK· 
UHH <fl i H B; c)iopMa IlHKa /H qJOHa/ onpe.nen.11eTCJI 3KCnepH • 
MeHTanbH0 /KaK rHCT0rpaMMa, K0T0pa.11 3aTeM crna)KHBa· 
eTc.11 HHTepnon.11uueii/ unu pacc11HTLIBaeTc.11 3apaHee /KaK 
cpyHKUHJI nepeMeHHOH x /. B o6oux cny11a.11x nony11aeTc.11 
rna,nKaJI qiyHKUHJI m (x ). K0TopaR HcnonL3yeTCJI KaK M0,nenb 
.nn.11 peanbH0ro IlHKa. CBJ13b Me)K,ny <I> (x) /HnH B (x) / 
H m (x) BB0.ll.HTCJI KaK qJyHKUHOHanbHOe C00TH0IIIeHHe 

<ll ( x ) ~ Tm (x ) , 

r.ne T - onepaTop, rpaHcqiopMupy101IJ,HH Mo,nenL B peanLHhlii 
o6beKT. 

IlpocTeHIIIHM npeo6pa30BaHHeM, Il0.lJ.X0.ll.JIIIJ,HM .nn.11 pac
CMaTp1rnaeMOH 3a,na11u, .11Bn.11eTc.11 nHHeiiHa.11 rpynna npeo6-
pa3oBaHHii nnoCK0CTH C HCI<nIO'leHHblMH no,nrpynnaMH apa
llJ,eHHH H c,nBHroa no ocn y . CooTBeTCTBYJOIUa.11 3T0MY 
npeo6pa3oaaun10 napaMeTpn3aUHJI <I> ( x ) .naeTc.11 Bblpa)Ke • 
HHeM !Bl 

<I> (x • Q) '"' Tm (x) ""Am ( x - P ) . 
w /2/ 

KaK BH.ll.H0 H3 /2/' peanbHblH 061,eKT nony11aeTCJI H3 M0,ne -
nH B pe3ynLTaTe C.ll.BBra Hap KananoB, YIIIHpeHHJI B W pa3 
H YMH0)KeHHJI uaA, T.e. Ha6op Q BI<n1011aeT BenH'IHHbl A' 
p H w. EcnH M0,nenh H0pManH30BaHa TaKHM o6pa30M, 'IT0 
ee ueHTp HaX0.lJ.BTC.11 npu x ,.. 0, IIIHPHHa H aMnnHTy,na 
paBHbl 1, TO napaMeTpbl A ' p H w HMeIOT .IICHblB qJH3H'lec
KHH CMbICn: A - aMnnBTy,na, p - nono)KeHHe H w- IIIHPHHa 
IlHKa * • B Ka11eCTBe M0,nenu m(x) M0)KH0 HCil0nb30BaTb 

peanhHblH .ll.HqJpaKUHOHHblH MaKCHMYM, B3MepeHHbIH ,B B30· 
nHp0BaHH0M BH,ne C xopollleii CTaTHCTBKOH. O11eBB.ll.HO, B 
TaI<yIO M0,nenb aBT0MaTH'leCKB BOH.ll.YT Bee oco6eHH0CTH 
qiopMbl MaKCHMyMa. 

HH)Ke aHanH3HPYIOTCJI ycn0BHJI HCil0Hb30BaHHJI MeTo,na 
,nn.11 o6pa60TKH ,nuqipaKUHOHHblX cneKTP0B, H3MepeHHblX Ha 
neiiTpOHHOM ,nuqipaKTOMeTpe no BpeMCHH nponeTa Ha BM -
nynhCH0M HCTO'IHBKe HeiiTpOHOB, npHB0.ll..llTCJI npBMepbl 06-

* IlnollJ,a,nb IlHKa HaX0.lJ.HTCJI H3 
+oo X-P 

S"' A f m(--)dx. 
-00 w 
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pa60TKH H OilHCbIBaeTCJI nporpaMMa ,nn.11 aBT0Ma TH'leCKOH 
o6pa6on<H CepHH CileKT.p0B • 

2. <POPMA MAKCHMYMA 
H IIPHMEPbl OEPAEOTKH 

l1cnonL30BaHne npeo6pa3oBaHHJI /2/ npe,nnonaraeT, 11ro 
KpoMe A ' p H w HHI<aI<He ,npyrne xapaI<TepHCTHKH MaKCHMY· 
Ma He 3aBHCJIT OT X. Ec,nn 3T0 He TaK, TO cneI<Tp Heo6xo
.ll.HM0 pa3,nenHTb Ha y11aCTKH, BHYTPH K0T0pbIX H3MeHJIIOJUH· 
MHCJI M0)KH0 C'IHTaTb T0nbK0 A ' p' i w' H .,nn.11 Ka)K,noro 
y<IaCTKa BBeCTH CB0IO Mo,nenb. 

· AHanHTH'leCKHM npn6nH)KeHHeM .nn.11 apeMeHH0ro K0HTy
pa ,nnqipaKUHOHHOro MaKCHMyMa, H3MepenHoro na neiiTP<?H· 
HOM ,nnqipaKTOMeTpe no BpeMeHH nponeTa Ha HMnynhCH0M 
HCT0'IHHI<e neiiTpOHOB, JIBmleTCJI qiyHKUHJI 17 / • 

C a I 
I(f),.A[l+err(-=----- --::.-)lexp(-f,y), /3/ 

,J2 a ,J2 y 

r.ne f= t-t 0 , t - nonnoe, a t O - H0MHHanhnoe epeM.11 

X 

nponeTa, erf(x) = _g__f exp(-z2 )dz - ·4>y11KUHJ1 0I1In601<, a
2 = 

• \/TTO ·. . 
· 2 ... ·u · · ·· 

-~ Dt +De· 1,0/tg O , Qt - .lJ.HCnepCHJI H_Mnynbca,6bICTpblX 
ueiiTpOHOB, DO - .nncnepcn.11, CBJl3aHHaJI C yrn0BbIMH ue
onpe,neneuuocTJIMH a 3KcnepuMenre, 0 - yron 6p3rra, 
y - BPCMJI )Kff3HH ueiiTpOHOB B 3aMe)tnHTene. <l>yHKUHJI /3/ 
nony!-laerc.11, ecnn npe,nnono)KHTh, 11To pacnpe,neneHne epe
MCHH BblHCTa ueiiTpOHOB H3 3aMe,nnHTCHJI. 0ilHCbIBaeTCJI 3a_
TyxaIOl(\eH 3KCilOHCHTOH y·1exp(-f/ y) npn f?. 0, a B,Ce 
ocranhHbie pacnpe.neneHn.11 aepo.11rHocreii:, enn.11101IJ,ne ua 
apeM.11 p~rncTpauun ueii:rpoua, .11an.1110rc.11 rayccnaHaMn. 
CornacHo/81 ,y:r0 (1-exp(-,\/,\J),r.ne r

0 
n ,\ 0 - napaMerpw, 

,\ •~ .nnnHa B0HHLI Heii:rpoHa • .l(ncnepcu.11 I(f )-D1 .. a
2 , + y 2 

.IIBHJleTCJI cnO)KHOH 4>YHKUHCH ,nnHHbl B0HHbl Heii:Tpoua. AcnM· 
MeTpHIO I(f) M0)KH0 xapaKTepH30BaTb ee TpeTbH?,{ MO· 
MCHT0M _ [ 3 "'y (a 2+ay 2 ) HnH napaMe_Tp0M o~y/Di/2 • 

Ha puc. 1 npe,ncTaBneHbl 3aBHCHM0CTH oV2,a' y Ho 
oT ,nnnHhI aonuw HeiirpoHa .nn.11 D\f 2 = 30 Mkc, ot /2 .5 ', 
r O = 64 MKC, ,\ O = 0,7 Ji H 0 = 45°;3TH 3Ha'leHHi napa· 
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MeTpOB xapaKTepHLI AilH AH~paKTOMeTpa no apeMeHH npo
neTa, pa60Ta10ll(ero Ha HMilYilLCHOM peaKTOpe llli p - 30 
JIH<I> Oll.Hll/91 . lf3 puc. 1 BHAHO, qTo acHMMeTpHH nHKOB 

100 

80 

20 

0 l 2 3 4 "· 
Puc. 1. 3a8UCUMOC1/IU fPOPMbl oug5pOKIJUOHHOZO nuKa 0111 
OAUHbl eo11H1,1 HeiimpoHa. Kpueble 1,2,3 coo111ee111c111ey1-0111 
eeAUt.tUHaM D}/2 ,'a , y - 8blpaJ1CeHbl 8 MUKpoceKyHoax, 
ae11ut.tuHa o /Kpuea.R 4/- - a npo14eH111ax. 

cyll(eCTBeHHO 3aBHCHT OT ,\ ' H npu o6pa60TKe cneKTpa 
R WHPOKOM AHana30He AilHH BOilH HeOOXOAHMO IlOil1,30BaTL-
CH HeCKOilLKHMH MOAeilHMH. OAHaKo B CTPYKTYPHLIX 3K
cnepHMeHTax c KPHCTannaMH 6on1,waH qacTL AH~paKUHOH~ 
HLIX MaKCHMYM0B pacnonaraeTCH 11-a cpaBHI1Ten1,Ho Y3K0M 
HHTepBane AilHH BOilH /O,7+2,O/ A. O6pa6oTKa peanLHLIX 
cneKT~OB, H3MepeHHLIX npH 0 = 45°B AHana3oHe 0,7 .l< ,\< 
< 4 A, IlOKa3LIBaeT, qTo A0CJa Toquo Bl/eAeHHH 'ABYX Mo
Aeneii Ha yqacTKax /O,772,O/Au /2+4/A. 

Ha puc. 2 H 3 npeACTaaneHI:,,1 npnMepLI o6pa6oTKH 
cneKTpoa. Ha puc. 2 H3o6pa:>KeH yqacToK cneKTpa OT 
nonmcpncTannnqecKoro amda3a, M:a1ccHMYMLI /422/ u/511/, 
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a TaK)KC /440/ H /531/ 6LmH npH3HaHLI nepeKpLIBaJOII.l,HMH· 

CH H o6pa6aTLIBaJIHCL COBMCCTHO. Ha puc,- 3 npe,D,CTaBJICH 

.u.mlipaKI.J,HOHHLIH MaKCHMYM o-r- MOHOKPHCTaJIJI8. ,D,H,D,eiiTepo

qiocqia Ta KaJIHH / ,ll;K,ll;P /, HaXO,D,HII.1,eroc11 B cerHeTO3JICKT • 

PH'ICCKOH qia3e. MaKCHMYM HBJIHCTCH TPOHHLIM H3·3a Ha

JIHlJHH B 06pa31.1,e ,D,OMCHOB Tpex po,D,OB, opHeHTHPOBaHHLIX 

pa3JIHlJHLJM o6pa30M. 

XapaKTCPHCTHKaMH KalJeCTBa o6pa60TKH MO)KCT CJiy

)KHTL HJIH BCJIHlJHHa X 2 
Ha CTeneHL CB060,D,hl 

2667,8 

2401,1 

2134,3 

1867,5 

1600,7 

1333,9 

1067,1 

800,4 

533,6 

266,8 
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00, ,,--,,..,r .,,,"' ', / ,_ -.,,_.,_., o-o.q ~~---::----~<---------~~~ A., 

800 805. 810 815 820 8'25 830 835 840 845 

Puc. 3. ,l(u¢paKijUOHHblU nuK 0111 KPUCTIIQ/l/la ,l(K,l(P. l,(u(Ppbl 
6HU3Y - HOMep KaHaAa QHQ/lU3QTIIOpa, C/leea - UHT/leHcue
HOCTllb. 
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X 2 • ( 2 ( 13 - Ip ) 2) / ( n - Iii), 
n a /4/ 

J 3 - 3KcnepHMCHTaJILHaH HHTCHCHBHOCTL, Ip - paCClJHTa11-

11a11 no /2/ HHTCHCHBHOCTL, a2 -13+1, n - lJHCJIO 3KCnepH

MCHTaJILHLIX TOlJCK, m - lJHCJIO HCqJHKCHpOBaHHLIX napaMeT

poB, HJIH pa3JIHlJHLie R-qiaKTOphl/1~ ,ll;JIH nap nHKOB /422/
/511/ H /440/-/531/ /puc. 2/ x; paBHO 1,31 H 1,17, 
COOTBCTCTBCHHO, a ,D,JIH cneKTpa Ha puc. 3 x;= 1,34. 

IIOMHMO aHaJIH3a ,D,HqJpaKI.J,HOHHLIX MaKCHMYMOB, T. e. 

nHKOB, paJJIHlJaJOII.J,HXCH no noJIO)KCHHIO, B HCHTPOHHOH ,D,HqJ· 

paKI.J,HH BO3HHKaeT Ja,D,alJa o6pa60TKH MaKCHMYMOB C O,D,HHa -

KOBLIMH HJIH 6JIH3KHMH nOJIO)KCIIHHMH, HO cyII.l,eCTBCHHO pa3-

HLIMH UIHpHHaMH. TaKoii aHaJIH3 11eo6xo,D,HM, 11anpHMep, 

,D,JIH OT,D,CJICHHH ynpyroro 6p3rroBCKoro nHKa OT nHKOo6-

pa3HOro pacnpe.n.e11eHHH, CBHJaHHoro c 11eynpyrHM .u.urW>y3-

HLIM pacceHHHCM HCHTPOHOB. Ha puc. 4 npHBe,ne11 npHMep 

o6pa6oTKH B pe)KHMe "nHK Ha nHKe" ,D,JIH MaKCHMyMa /0024/ 
OT MOHOKpHCTaJIJia .u.eiiTepupoBaHHOro 11a11TaH·Mar11HeBoro 

HHTpa Ta La
2 

Mg
3 

(N0
3

) 
12 

24 D 
2 

0 (LMN ). 
CyII.1,eCTBe1111a11 pa3HHI.J,a B HHTCHCHBHOCTH KOMnOHCHT 

HaKJia,D,LIBaeT oco6eHHO )KCCTKHe Tpe6oBaHHH Ha COOTBCT· 

CTBHe MO,D,eJieii peaJILHLIM pacnpe.u.eJieHHHM, HHalJe CHCTe

MaTHlJCCKHe CMCII.l,CHHH onpe,D,eJIHCMLIX BCJIH'IHH MoryT OKa-

3aTLCH MHoro .6oJILUie CTaTHCTHlJCCKHX norpeUIHOCTeii~ ,ll;JIH 

,D,HqJqJy3HOro nHKa Ha puc. 4 B KatfeCTBe MO,D,CJIH HCnOJIL30~ 

BaJICH rayccHaH. 3HalJeHHH napaMeTpOB nHKOB c HX norpeUI

HOCTHMH npHBe,D,eHLI B 111a6A. 1, noJIO)KCHHH H IIIHPHHLI .u.aHLI 

B e,D,HHHI.J,ax t /32 M KC. 

Ta6AUija 1 

PeJyJILTaTLI o6pa6oTKH nHKa OT KPHCTaJIJia LMN B pe)KHMe 
"DHK Ha UHKe" 

-TIHK Tionom:emie Tinowanb ill HpHHa Xn 

Ynpyrnii: 898,00 116650 6,84 
±_0,01 .±,409 .±,0,02 1,08 

Heynpyrnii: 900, 11 18338 48,23 
±..0,29 .±,334 .±,0,97 

.9 



I 

; il I 
(0024) 

2·10~ La,Mgj!N01 l11 x24Da0 i 
20=90° I 

1-1a 

1 

1,9 2,0 2,1 A,A 

Puc. 4. Bb1oe.lle11ue ouif,<fiy311ou K0Mno11e11mb1 O.llJI ouif,paK-
11uo1111020 nuKa om Kpucma.ll.lla LMN. c/>011 onuca11 no.llUHOMOM 
1- 11 cmeneuu /11uJ1C11J1J1 npJ1MaJ1/. 

3. BBEAEHHE AOllOHHHTEHbHOI'O llAPAMETPA 

Bo3MO)KHO ucnonh3OBaHHe 6onee o6mero, 1.feM /2/, 
rrpeo6pa3oBaHHH, OCHOBaHHOro Ha rrpoeKTHBHOH rpynrre: 

<I> (x ,Q)"" Tm(x) "'Arn( x-P ), 
kx + W 

/5/ 

Q BKn10qaeT y)Ke 4 napaMeTpa: A , p , w H k . B '.HOM 

cnyqae aCHMMeTpH.11 nHKa IIPH k /, 0 3aBHCHT OT x. Ilpeo6-

pa3OBaHHe /5/, B npHHUHne, no3BOnHeT KoppeKTHpoBaTh 

3a,l\aHHYIO MO,l\enh H TaKHM o6pa30M yMeHhWaTh BnHHHHe 

CHCTeMaTH'-leCKHX norpeWHOCTeii, BO3HHKal011.{HX H3·3a He· 

10 

COOTBeTCTBHJI MO,l\enH H peanhHOro pacnpe,l\eJieHH.11. Ho, 

C ,l\pyroii CTOpOHhl, BBe,l\eHHe "JIHWHero" napaMeTpa k npu

BO,l\HT K HeKOTOphIM He)KeJiaTeJihHhIM CJie,l\CTBHJIM: B CJIO)K• 

HhIX An.II auaJIH3a CJiy'-la.llX MoryT noJiy'-laThCJI ue<}>H3H· 

1.feCKHe peweHHJI, ,l\HCnepCHH .. OCTaJihHhIX napaMeTpOB yae

JIH'-IHBaJOTC.11. B ma6.ll. 2 npHBe,l\eHhl UH<}>phl, xapaKTepu3yro-

Ta6.llUl.la 2 

PeJyJihTan,1 o6pa6oTKH IIHKa OT KPHCTanna ,l(K,l(P c 
HCnOJih3OBaHHeM npeo6pa30BaHHH /2/ /JieBhle KOJIOHKH/ 
H /5/ /npaehle KOJIOHKH/. 

TTonm1<eHIIe flnomaab lllIIpIIHa x2 n 

810,44 810,47 1952 1959 5,00 5,36 
-t,_0,08 :!:.0,10 :!:_64 .. :!:-72 :!:.0,05 :!:.0,08 

818,57 818,66 16673 16636 5,00 5, 18 l 34 1, 16 
-t,_0,02 :!:.0,03 :!:_162 :!:_180 :!:.0,05 :!:_0,06 ' 

826,58 826,68 4924 4858 5,00 5,01 
-t,_0,06 :!:.0,07 :!:.106 :!:_129 :!:_0,05 :!:.0,07 

. 
4 

11.{He o6pa6oTKY cneKTpa, npe,l\cTaBJieHHoro Ha puc. 3, 
C HCnOJIL3OBaHHeM npeo6pa30BaHHH /2/ /JieBhle KOJIOHKH/ 

u /5/ /npaBhle KOJIOHKH/, nono)KeHHJI u WHPHHhl e e,l\HHHUaX 

t /32 MKC, ,l\Jl.11 napaMeTpa w B o60HX CJiy'-laJIX HCnOJIL3O· 

BaJiaCL CB.113L wl -W2 '"'W3 . 

4. OEPAEOTKA CEPHH CllEKTPOB 

Ha ocHoee nporpaMMhl UPEAK COJ.D.aHa nporpaMMa 

DIFPAT AJIJI aeToMaTH'-leCKOH o6pa6oTKH cepHH cneKTpoe, 

H3MepeHHhIX Ha ,ll.H<}>paKTOMeTpe no epeMeHH nponeTa. ABTO· 

MaTH3aUH.II o6pa6oTKH COCTOHT B TOM, '-ITO no Ja,l\aHHOH 

3KCnepHMeHTaJILHOH H KpHCTaJIJiorpa<}>H'-leCKOH HH<}>opMaUHH 

B nporpaMMe paCC'-IHThIBalOTCH Hal.faJILHhle 3Hal.feHHH · ,l\JIH 

noJIO)KeHHH H WHPHH ecex nHKOB cneKTpa, onpe,l\eJI.HJOTC.11 
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rpaHHI.(bl yqaCTKOB cneKTpa JJ,mI· o6pa6oTKH H npoH3B0,IJ,HTCJI 
yToqHeHne napaMeTpoa nnKoa. HaqanhHbie ·3HaqeHn.11 JJ,n.11 
nono)KeHHii n nrnpuH paccqnTLrna10Tc.11 no qiopMynaM 

P 0• z2(m/h)f> sinO/r O + .. P +f(r), 
hkL hkL O · 

Whke •2,35(a2 +y2 )112, /6/ 

3,IJ,eCh m - Macca HeiiTpoHa, f_ - nonHoe nponeTHoe pac
CTO.HHJle, rhke - MOJJ,ynh· aeKTopa o6paTHOii perneTKH oT
pa)KeHH.11 ( h k e ) , PO - apeMeHHOH C,IJ,BHr M~)l(JJ.Y 3anycKOM 
aHann3aTopa H HMnynhCOM MOIUHOCTH peaKTopa, f'( T) -
Mana.11 JJ,06aBKa, .CB.H3aHHa.H C 3aBHCHMOCTblO cpeJJ,Hero 
apeMeHH BhineTa. HeiiTpOHa H3 3aMe,1J,nHTen.11 OT JJ,nHHbl aon-

2 2 . 
Hbl * , a +y •Dy . Jleaa.11 Pe H npaaa.11 Pr rpaH.HUbl HHTep-
aana cneKTpa JJ,n.11 o6pa6oTKH nHKa Haxo,1J,.11Tc.11 H3 qiopMyn 

P0 • P_ 0 - a W O - 13 , 
L hkL hkL 

pr = phkf + bW hke +B • /7/ 

rJJ,e a H b - qncneHHbie K03iPIPHUHeHTbl, 8 ·- yqacTOK JJ,n.11 
onpeJJ,eneHH.11 qioHa. O6b1qHo 3a,1J,aeTc.11 a = 1,5; b = 2,0; 
13 = 3-:-10 KaHanoa. Pac'!eT HHTepeanoa aeJJ,eTc.11 Ha'!HHa.11 
c ManhIX 3Ha'leHnii HHJJ.eKcoe (h k e) c npoeepKoii Ha nonaJJ,a -
HHe a HHTepaan cne,1J,y10mero nHKa. lhnepaan pacrnHp.HeTc.11, 
ec.nn 

(Pl - awl - B ) < ( p2 + b W 2 ) . /8/ 

3JJ,eCh HH,IJ,eKCbl 1 n 2 OTHOCJITC.11 K ABYM nocneJJ,OBaTenbHO 
pacnono)KeHHbIM nHKaM. IlpH. o6pa60TKe cneKTpa OT MOHo
KpHCTanna HHJJ,eKchl Mnnnepa (hk e) 06pa3y10Tc.11 H3 3aJJ,aHHOii 
HaqanhHOH TPOHKH (hl ~ el)' 1' .K. TaKoii cneKTP npe,1J,CTaan.11eT 
nocneJJ,OBaTenbHOCTb nHKOB, COOTBeTCTBYIOJUHX. nop.HJJ,KaM 
OTpa)KeHH.11 OT KpHCTannorpaqinqecKOH nnOCKOCTH. )],n.11 nonn
KpHCTanna 3aJJ,aeTCJI nocneJJ,OBaTenbHOCThTPOeK (hkf) ,IJ,Il.11 
acex, noJJ,ne)Kamnx o6pa6oTKe nnKoB. 

* O6bJqHo f (r) < 50,0 MKC, H ee MO)KHO He yqHTblBaTh. 
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Ilocne o6pa6oTKH acex nHKOB a 3aJJ,aHHOM HHTepaane 
JJ.nHH aonH npoHCXOJJ.HT nepexoA K cneJJ,ymmeMy cneKTpy. 

5. HEKOTOPblE OCOEEHHOCTH 
llPOI'PAMMblOEPAEOTKH 

113 HMeIOIUHXCH pe)KHMOB pa6oTbl nporpaMMbl OTMeTHM 
cne,1J,y10mne. MoJJ,enn An» nHKOB /n qioHa/ MoryT 6b1Th aae
JJ,eHbI C nepqJOKapT B BH,IJ,e rHCTOrpaMM HnH cqiopMHPOBaHbl 
aBTOMaTnqecKH no OTJJ,enbHblM nn1<aM o6pa6aTblBaeMoro 
cneKTpa. Bo BTOpOM cnyqae HHqJOpMaUHH O nono)KeHHH 
MOJJ,enbHOro nHKa BBO,IJ,HTCH C KapT, 3aTeM npoBO,IJ,HTCH 
crna)l(HBa10ma» npoueJJ,ypa c noMOJUhIO cnnaiiHoaoro qJHnbT
pa. Crna)KHBaHne COCTOHT B cne,1J,y10meM. 3aJJ,aHHaH ,IJ,HCKpeT
HaH IPYHKUHH g ( x), x -x 1 , .. ,x M, nepeaoJJ,HTCH a JJ.HCKpeTHyI0 
)Ke IPYHKUHJO f (x ), TaKym, qTo aenHqnHa 
M-1 2 . M-1 2 
I w [f(x )-2f(x. )+f(x. 

1 
)] +,\ I[g(x.)-f(x. )] /9/ 

i•2 1 I- 1 I I+ i•2 I I 

JJ.OCTHraeT caoero MHHHMyMa Ha aeKTopax f(x j)' jE2, ... ,M-1, 
npH rpaHHqHbIX. ycnOBHHX 

,! 
f(x 1 )-g(x1 ), f(xM) ... g(xM). 

B /9/ w i - aeca ToqeK, ,\ - MHO)KHTenh JlarpaH)Ka, onpe
JJ,en»eMbIH 3MnHpnqeCKH /o6bJqHo ,\ = 10-:-100/. cl>yHKUHIO 
f(x) MO)KHO paccMaTpHBaTb KaK pe3ynhTaT crna)l(HBaHHH 
qiyHKUHH g(x) /KaqecTBO crna)KHBaHH.11 o6paTHO nennquHe 
,\ /. TaKoe crna)KHBaHne cymecTaeHHO He HCKa)KaeT qiopMhl 

'IPYHKUHH H TOnhKO noJJ,aan»eT llIYMhI a o6nacTB BhICOKHX 
qacTOT. 

Mcnonb30BaHHe nuKa H3 cneKTpa ,IJ,Il.11 nocTpOeHBH MO
JJ,enH oco6eHJIO y,1J,06Ho, KOrJJ,a 06pa6aTLIBaeTc.11 cepu.11 cneKT
poa, H3MepeHHhIX npn pa3HhIX yrnax pacce.HHH.11, T.e. KOrJJ,a 
BHA MOJJ.enu cymecTaeHHO MemIeTCH npu nepexoJJ,e • OT 
cneKTpa K cneKTpy. )],nH qJOpMBpOBaHBH MOJJ,eHH OTJJ,enbHO 
JJ,nH Ka)K,IJ,Oro nHKa MO)KeT 6bITb TaK)Ke ucnonh30BaHa aHa
nHTHqec:Ka.11 IPYHKUH.11 /3/ /unu nm6a.11 JJ.pyra.11/. 

CneKTp aHanH3HpyeTCH Ha Hanuque OTJJ,enhHblX "Bb1-
6HTbIX" ToqeK C noMOIUblO cne,1J,y10mero anropBTMa: ,IJ,Il.11 
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Ka)l(AOro KaHana i BellH'IHHhl l(i -2), I(i-1), I(i+l), I(i +2) 
onUChIBaIOTCH nonHHOMOM Y.e6bJllleBa BTOporo nopHAKa P(x) 
H, ecnH onHcaHHe xopolllee Ix 2 na cTeneHh cBo6oAhI .$. 3 /, 
TO BCllH'IHHa c .. (l(i)-P (i)) 2 ,D (i) Bhl'IHCllllCTCJI / D(i) -
AHCnepCHll/ H cpaBHHBaeTCJI C neKOTOphlM YPOBHeM R • 
Ecnu C 6onhllle 'leM R. TO I(i) JaMeHHeTCJI Ha P(i) .EcnH 

2 3 . x > . To Kattan 1 nponycKaeTcll. 

Ka)l(AhIH o6pa6aTbIBaeMhIH nHK auanHJHpyeTCJI ua Be

llH'IHHY HHTeHCHBHOCTH. EcnH aMnnHTYAa nHKa He npeBhillla

eT JaAaHHoro JHa'leHHH, TO HeJlHHCHHhie napaMeTphl <PYHK

UHH /2/ P u W q>HKCHPYIOTCH, T .e. HX JHa'leHHJI npHHHMaIOT

CH paBHhlMH paC'ICTHhIM. 

Ilpu COBMeCTHOH o6pa60TKe MHorux nHKOB MC)l(AY HX 

lllHPHHaMH ycTaHaBJlHBaeTCH JaBHCHMOCTh 

W . .. k .W. + d J' • 
J J 1 

O6bI'IHO dj -o. a K03qlqlHU.HCHThl k j HaXOAJITCJI KaK OTHO

lllCHHe lllHPHH, paCC'IHTaHHhIX no /6/. 
BKnaA yrnoeoii AHCnepCHH De B nonuyio AHCnepCHIO 

nHKa onpeAellJICTCH nocne o6pa6oTKH MOACllhHOro nHKa 

nyTeM Bhl'IHTaHHJI HJ ero nonnoii AHCnepCHH apeMeHHhIX 

'lllCHOB D t H y 2 • 

OcHOBHhlMH BhlXOAHhIMH AaHHhlMH o6pa60TKH HBJllllOTCH 

JHa'leHHJI napaMeTpOB P, S _ H W H HX OlllH6KH, x 2 - H R -. n 
q>aKTOphl 

I -I 
R =l!I -I I/}: I R ,.. ("'(_2.__E)2 l">(I ; J2 ) 112 

1 '.J p, 3 • 2 ,:., a , - 'J a . 

IlporpaMMhI UPEAK H DIFPAT nanucanhl Ha JIJhlKe 

<l>OPTPAH-4 H aAanTHPOBaHhl K 38M .63CM-6 H CDC-6500. 
BpeMH o6pa60TKH OAHOro nHKa COCTaBnlleT 9 C Ha .63CM-6 
u l c ua CDC-6500. 

IlpeAJlO)l(CHHhIH BapHaHT o6pa60TKH cneKTPOB HCnOnhJO

BaJlCH B HeCKOllhKHX 3KCnepHMeHTax no MeTOAY BpeMeHH 

nponeTa, npoBeAeHHhIX B JIH<I>; B 'laCTHOCTH, na OCHOBe 

nony'leHHhIX JHa'leHHH HHTerpallhHhIX HHTeHCHBHOCTeii npo

BeAeno· yTO'IHeHHe KOOPAHHaT nerKHX aTOMOB B CTPYKType 
LMN /10,l~/ 

B AallhHeiillleM npeAnonaraeTCJI Ha OCHOBe HMeIOI.I.J.HXCH 

nporpaMM opraHHJOBaTh o6pa6oTKY TpexMepHhlX AHq>paK

U.HOHHhlX cneKTPOB, HJMepHeMhlX MHOrOHHTeBhlM HeiiTpoH

HhIM AeTeKTOpOM. 
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