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Bo AaK l-aHr, 4aH AHHb KyoK 10 80-408 

K npHMeHeHH~ KOHBO/ln4HOHHOrO BHB/lH3B npH O~pafiOTKe 
H301lHpOBBHHOrO nHKa B BMn/lHTYAHOM pacnpeACnCHHH 

0nHC~BBeTCR OCHOBBHHBR HB npHMeHeHHH KOHBO/l~4HOHHOrO 
8HBnH3B npOCT8R MeTOAHKB 06pa60TKH H30nHpOBBHHOrO nwKa B BM
nnHTYAHOM pacnpeAeneHHH, n03BOnRI"'IJI8R Y4HTbiBBTb KPHIIH3tty CIK>HB, 
OnHCbiBBeMoro nO/lHHOMOM CTeneHH AO ABYX BK/l~4HTC/lbHO. MeTOAH
KB 3~eKTHBH8 npH o6pa6oT~e nHKOB, H3MepeHHbiX C XOPOWCH CTB
THCTHKOH H AOCTBT04HO fiOJlbWHM COOTHOWCHHCM nwK/¢oH. npw MB
/lOH CT8THCTHtCe He06XOAHMO npoBeACHHe npCABBPHTe/lbHOrO TIJIB
Te/lbHOro crna*wBBHHR cneKTpa. 

Pa6oTa BblnOmfeHa B Ila6opaTopww RACPH~X pcaK4HH OHRH. 

C~eHMe 06~eAHHeHHOrO MHCTMTYTB AACPHWX MCcne~OB8HMH. Ay6Ha 1980 

Vo Oak Bang, Tran Df nh Quoc I 0-80-408 
On Application of the Convolution Technique 
to the Quantitative Analysis of Isola~ed Peak L 
in Amo_ u tudEL.Ili~ctt.-i,' .. L '""'*WI'---~ 

L; 

B HBCTOR~ee BpeMR npHMeHReTCR 4enb1H PRA MeTOAHK AnR o6pa-
60TKH aMnnHTYAHbiX cneKTpOB /eM., HanpHMep,/l/ /. 3TH MeTo
AHKH n03BOnR~T HBHTH napaMeTpbl nHKOB B BeCbMB cnomHbiX 
cneKTpax. Ha npaKTHKe me 3a4aCTY~ HMe~T Aeno c o6pa-
6oTKoH OTAenbHbiX XOpOWO paapeweHHbiX H30nHpOBaHHbiX nH
KOB. TaKaR CHTYB4HR HMeeT MeCTO, K npHMepy, npH 
BKTHBB4HOHHOM BHanH3e, npH pa6oTe C aKTHBa4HOHHbiMH 
¢onbrBMH AnR H3MepeHHR xapaKTepHCTHK HeHTpOHHbiX noneH 
H T.A. B TaKHX cny4aRx menaTenbHO HMeTb AOCTaT04HO npocToH 
MeTOA OOpa60TKH nHKB C npHBne4eHHeM MHHHMBnbHbiX Bb14HCnHTenbHbiX 
CPeACTB. 0AHH H3 TaKoro POAB MeTOAOB, OCHOBBHHbiH HB npHMeHe
HHH KOHBOn~4HOHHOrO aHanH3a, npeAnOmeH B pa60Te/2/, 0AHBKO 
B 3TOH pa6oTe cpaBHHTenbHO npOCTBR npo4eAypa Bb14HCneHHR napa
MeTpOB nHKa nony4aeTCR nHWb B npeAnOnOmeHHH 0 npRMOnHHeHHOCTH 
HenpepbiBHOH COCTaBnR~eH cneKTpa /¢oHa/, 4TO nopoH He HMeeT 
MecTa Ha npaKTHKe. B ABHHOH paooTe pa3BHT HHOH noAXOA, no3so
nR~HH y4HTbiBBTb ee KpHBH3Hy. 

npeAnonomHM, 4TO OAHH04HbiH nHK nonHoro norno~eHHR onHcblsa
eTCR rayCCHBHOM: 

G(x-M)= A exp[-{x-M) 2 /2u2 ], 
y 2rr u 

rAe lt , M , u , A - COOTBeTCTBeHHO KOOPAHHBTbl no OCH a6C4HCC 
/HOMepa KaHanOB BHanH3BTOpa/, nonomeHHe MBKCHMyMa, WHpHHB H 
ero nn~BAb. ~anee, nyCTb CTOXBCTH4eCKHH KOMnOHeHT cneKTpa 
paBeH Hynn, a ero HenpepbiBHBR COCTBBnR~~aR OnHCbiBBeTCR nonH
HOMOM CTeneHH n : 

n 
«<l(x) = l: a k x k • I 1 I 

k=O 

TaKHM o6paaoM, y4aCTOK cneKTpa, noAnema~HH aHanH3y, npeA
CTasnReTcR B BHAe ~yHK4HH 

n 
F (lt) = G( X -M) + }; a x k 

k=O k 
/2/ 

YMHomaR BTOPY~ npoH3BOAHY~ ~YHK4HH F(~ Ha nepsyn npOH3BOA
HY~ OT raycCOBOH ~YHK4HH G(x-T), OTHOPMHPOBBHHOH HB eAHHH-
4Yt H HHTerpHpyR s f.ecKoHe4HbiX npeAenax, nony4aeM 
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fF"{x)G'(x-T)dx= ·~ 

3 
f [1- (x-M) l·(x-T)x 

2rru u c __.,. u2 · 

+ (x-T)2 ]ldx-7o:i ka xk-2 (x-T) 
2 - k k -2u --ook-2 -'2rru3 c y c 

X 

/3/ 
(x-T) ~ 

x exp [ - ] dx = I 1 (T) - I 2 (T) , 
2u·2 c 

rAe T, a -; nonomeHI1e MaKC11MyMa 11 w11p1-1Ha r.aycc11aHa, Bbl6paHHoro 
Anfl KOHB~n!~'-1111-1 1-iCXOAHOrO cneKT,Pa. npm1HTerpl1pOBaB 11 npOii13BeAA 
Tpi1BI1anbHwe npeo6pa3oeaH~>~R, nony4aeM e 11rore 113 /3/ 

r:Ae 

1 (O)=- AOexp[:-07.2t~\ 1 +_1_(2u 2 -u 2 - u202)] 
1 y 2rru2~3 ~2 c ~2 ' 

2 2 2 
~ = uc + u , 0 = T- M , 

n ka 
I2(q) =-pexp(-q 2/p) [ I, __ k 

k=2 2k-2 

-2s_ 
p 

dk-2exp(q2'/p) )] , 

dqk-2 

k-1 2 
d exp(q /p) 

dq k-1 

3AeCb p =1/2u~, q=T/2u~. 

_/4/ 

HeTPYAHO YCMOTpeTb, 4TO np11 n =0, 1 ,2 nocneAHI-1i1 11HTerpan 
o6pa~aercR e Hynb: 

I 2 (q) = 0. 

TaK11M o6pa30M, npl-1 Hamt411H <fl<>Ha, Oni-1CbiBaeMoro B Bli'IAe MHO
ro4neHa AD BTOpor::l CTeneHI1 BKn~4~Tef1bHO, BCA 11H¢OpMa411R d6 aHa-
Jll-1311pyeMOM m1Ke 3aKJ1104eHa e ¢YHK4HH I 1 (0).. :ha ¢YHK4HA, KaK 
CJleAye_T 113 e~ at:JaJ1113a ,oKa3biBaeTCA .He4eTHOH OTHOC'WTeJlbHO 0 , 

o6patqaeTCR •8 HYJlb npl1 e;;;o- 11 ot2=±yM2 . ''cneAOBafeilbHO, ~ai1-
Afl 1-13 3KcnepHMeHTahbHbiX AaHHbiX i 1 uh' MOli<HO onpeAerl~Tb 11H:. 
repecyro~He Hac napaMeTpbl nHKa: ero nonomeH~>~e, cooreercrey10~ee 

2 , 

i) 
• rl 

J l) 

CpeAHei1 HyJleBOi1 T04Ke, WHpi1Hy, KOTOpyiO MOli<HO BW411CJ11-1Tb Ha 
OCHOBe ¢OPMYJlbl 

_, 2 2 
u·=v0 0'/3-u

0 /5/ 

3AeCb 0 0 ==I 01 1 == 1.02 I 1-1 ero nno~aAb: 

v2rr 0"2~3 I 1 co) 
A "' ------:-----:---------.,.-

eexp (-0 2/2~ 2) [1+{1/~2) {2u 2_0" 2_ 0"2 0 2 /~2 )] 
/6/ 

c 

Ha p11c. 1 npHBeAeHa pacc4HTaHHafl no ¢opMyne /4/ ¢YHK4HA I
1 

(T) 
AflA A == 1, u = 3, u c = 4, M = 24. 

LlT) 

10"3 

69 

'2 

'~ 

18 

0 1 ... _ I I I I I I I ...... 

-18 

-35 

-52 

-69 

-88 

P1-1c. 1. BI1A ¢YHK1..1HH I 1{T). 
pac4eT no ¢opMyne /4/. 

T 

B COOTBeTCTBI-11-1 C BWWeH3-
JlOll<eHHbiM 6b!Jla COCTaBJleHa 
nporpaMMa Ha A3b1Ke FORTRAN, 
·OCy~eCTBJlRIO~aA CJleAYIO~He 

onepaLtHH: 
1/ n -KparHoe crnam11BaH~e 
y4acrKa cneKrpa, noAnema
~ero o6pa6orKe, 

2/ HaXOli<AeHHe ero BTOpbiX 
npOH3BOAHWX, 

3/ npOBeAeHHe KOHBOJliOLIHH 
nepeoi1 npoi13BOAHOi1 rayccHa
Ha, OpTOHOPMI1POBaHHOrO Ha 
eAHHI11..1Y, 

4/ OTWCKaHHe Hynei1 ¢YHK411H 
I1 {T) • 

5/ pac4eT napaMerpoe n11Ka 
A , u , M no ¢opMynaM /5/ 

1-1 /6/. 
nporpaMMa 6wna onpo6oea

Ha npH aHaJ1H3e 11HAeaJlbHbiX11 

cneKrpoe, npeACTaBJlfliO~HX 

co6oi1 MaTeMaT!-14eCKH 3aAaH
Hble raycc1-1aHbl, pacnonomeH
Hble Ha KpHBOJlHHeHHOM $OHe. 
Pe3ynbTaTw pac4eToB noKa3anH, 
4TO npeAnOll<eHHafl MeTOAHKa 

ABnAeTCA enonHe pa6orocnoco6Hoi1. B AanbHer::lweM aHa 6wna 11Cnw
TaHa AnA o6pa6oTKH n11Ka I 411 , 8 K3B/ H3orona 3onora 198 Au , 
nony4aeMoro 06Jly4eHHeM pe30HaHCHWMI1 Hei1TpOHaMH Ha MHKpOTpOHe 
MT-17 na6opaTOPI-1H fl~epHWX peaKI..IHi1 OMRH. ¢oH C03AaBaJ1CA He-
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KyCCTBeHHo,nyTeM BapbHPOBaHHR paCCTORHHR OT o6pas~OBOrO HCT04-
HHKa li8

7 
Cs f.IO Ge(Li)- {.leTeKTopa. Ha pHc. 2 noKasaH o6pa6aTbl

saeMbiH Y4ClCTOK cneKTpa npH He3Ha4HTen~npRMOhHHeHHOM ¢oHe 
(a) , a TaK)I(e Blllf.l 3Toro )l(e nHKa, 11 noca)l(eHHoro11 Ha Kpal:i KoM
nToHoscKoro pacnpe{.leneHHR c 6onbwol:i KPHBHSHOH 161. Ha p1-1c. 3 
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PHc.2. 06pa6aT~eaeMwl:i y4acToK cnet<Tpa HSoTona 
sonaTa 198 

Au: KPHBaR a - mtK l1J 1 ,8 t<3B Ha npRMo
JlHHeHHOM ¢oHe, 6 - TOT )l(e nHI< Ha Kpa~ KOMnTOHOB
CI<OrO pacnpe{.leneHHR. 

fJO 

113o6pa)l(eHbl pacc4HTaHHble no nporpaMMe ¢YHI<~HH I 
1 

(T) f.IJlR 3THX 
CJJy4aee. PesynbTaTbl o6pa6oTt<H 3THX f.IBYX 111i1KOB no H3JlO>KeHHoi1 
B 3TOA pa6oTe MeTO{.IHKe ~~H¢pw 6es CK060K Ha PHC.21 He npeTep• 
nenH saMeTHbiX 113MeHeHJ.1H I pasnH4He e eenH4PIHe A He npeebltllaeT 
2-3%1, e TO speMR Kat< o6c4eT nHKa, Hso6pa)l(eHHoro Ha p1-1c.26, 
no MeTOf.IHKe, npef.IJlO)I(eHHOH e 121 I ~H<!>Pbl e cKo6Kax Ha PHC. 21, 
{.lan sasbiWeHHoe IHa 25% f.IJlR a 0 = 6 I 3Ha4eHHe eeni'I41'1Hbl A, 
4TO RBJlReTCR eCTeCTBeH.ibiM 1 T, I<, :na MeTOt:iHKa paCC4HTaHa Ha 
HCKJ1~4eHHe TOnpKO npRMOJlHHeHHoro ¢oHa. CKasaHHoe Pl~n~cTpHpyeT
CR Tat<)l(e PIIIC,4, Ha I<OTOPOM npe{.ICTasneHa 3aBHCHMOCTb napaMeTpa 
A OT u 0.~o, 4TO f.lllfl cneKTpa c npRMOJlHHeHHb!M ¢;HOM lpHc,2al 
aem1411Ha A , pacc4HTaHHaR KaK no li1snomeHHOMy SAeCb MeTo,qy 
IKPMBaR 11, TaK H no MeTOAY 121 1KPMBaR 21, C POCTOM a
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P11c. 3. BHA pacc4HTaHHbiX no nporpaMMe cjly~it<l:ll-111 I 
1 

(T) 
AJlR yl.laCTKOB Cl1et<Tpa a H 6, npHBe,qeHHbiX Ha pi-!C.2, 

TM4eCt<H CTpeMMTCff K npe,qeny, paBHOMY CBOeMy IIICTMHHOMy 3HaqeHHIO, 
06pa60Tt<a H<e cnet<Tpa C I<PMBOJlMHe~HbiM ¢OHOM lpMC, 261 np11Be11a K 
CHJlbHO pa3J1M4a~~I1MCH pesyJlbTaTaM IKPMBafl } - pacqeT 110 ,qaHHO
MY MeTOf.IY, KpMBaH 4 - no 121 1. 6~na npe(.lnpii!HRTa nonwTt<a o6pa-
6oTaTb no cocTasneHHOH nporpaMMe lnp11 a·

0 
= 5 I PRA cnet<Tpos 

CO 3Ha411TeJlbHWM npHMOJ111HeHH~M lpMc.5a,sl H KP~BbJ111HeHHWM 
lpHc.56,rl ¢oHOM. ' 

Cne{.lyeT OTMeTMTb, 4TO {.IBHHaR MeTOAHKa onep11pyeT BTOPOH npo
H3BO{.IHOH, t<C:TOpaFt no,qsep>KeHa CI-1J1bHbiM ¢lJ1YI<TY8l:li1RM; B oco6eHHOC• 
TH {.IJ1R Cnet<Tpoe, 1113MepeHHWX C nnOXOH CTaTI1CTMKOH. npaKTMKa no
Ka3WBaeT, 4TO ecneACTBMe 3Toro napaMeTp A 4YBCTBHTeneH 1< cny-
4a~H~M s~6pocaM s o6nacTH n11Ka. no3ToMy onepa~MID npeABapHTenb
Horo McnpasneHJ.1R ewnabwMx T04et< 11 crna)l(~t~BaHHR Heo6xoAMMO npo
BOAHTb no B03MO)I(HOCTM 6onee TmaTenbHO. B npoTMBHOM cny4ae Me
TOA peKOMeH{.IyeTCR npHMeHRTb Jli1Wb np11 o6paOOTKe cneKTPOB, MS
MepeHHWX C XOpoweA CTaTII!CTHKOH. 
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P~c,S. BHA o6pa6aT~eaeM~x y4aCTKOB cneK-

Tpa C pa3IlH4HbiMH COOTHOWeHHFIMH nHK/¢oH. 

KAHMbl 

.to cto •hs •~u 
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~ 
PHc.4. 3aBHCHMOCTb nno~aAH nHKa OT napaMeTpa a . 
Pac4eT nHKa /pMc. 2a, 6/ no AaHHoC1 MeTOAHKe · /KQ~Bbte· 1 , 3/ 
H no MeTOAMKe/2/ /KpHBMe 2,4/. 

B 3aKnn4eHMe aeTopbt BbtpamaYiT 6naroAapHOCT b !0. C. 3aMRTHMHY 
3a o6CYlKAeHMe pe3yilbTaTOB M r. H. ¢neposy 3a H.HTepec K pa6oTe. 
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TEMATWIECKHE KATErOPHH ITYBJIHKAUHR 
OB~E~HHOrO HHCTHTYTA ~PHYX 

HCCJIE.Z.OBAHHR 

Mlulexc T8MaTIIK8 

1. 3KcnepHMeHTanbHaA ~3HKa 8WCOKHX 3HeprHH 

2. TeopeTH4ecKaA ~3HKa a~coKHx 3HeprHH 

3. 3KcnepHMeHTanbHaA HeHTpoHHaA ~3HKa 

4. TeopeTH4ecKaA ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaA cneKTpocKonHA H paAHOXHMHA 

7. ~3HKa TA*en~X HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaTOMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHH~x 

11. B~4HcnHTenbHaA MaTeMaTHKa H TexHHKa 

12. XHMHA 

13. TexHHKa ~3H4ecKoro 3KcnepHMeHTa 

14. MccneAOBaHHA TBepAWX Ten H *MAKOCTeH 
AAePHWNH MeTOAaMH 

15. 3KcnepHMeHTanbHaA ~3HKa AAePH~X peaK~HH 
npH HH3KHX 3HeprHAX 

16. ~03HMeTPHA H ~3HKa 3a~TW 

17. TeopHA KOHAeHCHpOBaHHOrO COCTOAHHR 

18. Hcnonb30BaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbH~X ~3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTAX H8YKH H TeXHHKH 


