
tS-t~ 14 - 8562 

B.B .3JioKa30B , JI .TI .KyJibKHHa, O.,l], .MacJioB 

MHCTPYMEHTAJibHhlA 
HEATPOHHO-AKTMBAUMOHHhlA AHAJIM3 
rEOJIOrttqECKMX M BMOJIOrttqECKMX OBoEKTOB 
C HCTIOJib30BAHMEM 38M 



14 - 8562 

B.6.3JIOKa30B, JI.n.KyJibKI1Ha, O.~.MacJIOB 

HHCTPYMEHTAJibHhlA 
HEATPOHHO-AKTHBAUHOHHhIA AHAJIH3 
rEOJIOrHqECKHX H BHOJIOrHqECKHX OBnEKTOB 
C HCnOJib30BAHHEM 38M 

HanpaBJieHo B A 3 

Hayquo-Texeu'lec l{ a 1t: 

6H6JIHOTeKa 
OHSIH 



3nOKS30B B.E., KyllbKHHa n.n., M~cnoB O.Ll. 14 - 8562 

H HCTpyMeHTallbHbiii · HeiiTpOHHO- aKTHBSUHOHHbiii a Hanus reonoru"!eCKHX 
H 6uonorH"l8CKHX 06'beKTOB C .HCilOllb30BSHHeM 3BM 

B pa6oTe usnaraeTCH npuauuu opraausauuu ucnon&ayeMoii npu o6pa6oTKe 
cneKTPOB raMMa- H3ny"leHHSI nporpaMMbl llnH 3BM. 

B KS"leCTBe npuMepa pa60Tbl nporpaMMbl npencTaaneHbl pesyllbTSTbl 
HHCTpyMeHTSllbHoro HeiiTpOHHO-SKTHBaUHOHHOro aaanusa o6pa3UOB 'MYMHe' 
H nuwaiiHHKOB, . 

ITpenpHHT 061,e,illtHeHJIOI'() JIHCTIIT)'Ta Jl]lepHblX HCCJl0.nO!nUUdl 

~y6Ha · 1975 

\ 

Pacwu<l>poBKa cneKTp0B Y -u3ny'1eHHJI HBnHeTCH HaH-
6onee TPYAOeMKOH 3aAa'leii B aKTHBal{H0HH0M aHanH3e 
cnmKHhIX MHoroKoMnoHeHTHbIX o6'LeKTOB. IlonHoe H3ane -
'leHHe HH<l>opMal{HH H3 HHX HeB03M0)l(H0 6e3 npHMeHeHHJI 
3BM. 

B HaCTOHll{eH pa6oTe npHB0AHTCJI npHHl{Hil opraHH3a -
l{HH npHMeHJleMOH AnH o6pa60TKH cneKTP0B nporpaMMbl 
AnH 3BM. IlporpaMMa nerKo ynpaam1eTcJ1 H KoppeKTHpyeTCH 
a npouecce 3KcnnyaTal{HH. 

IlOHCK y ·nHHHH, He pa3Me'leHHblX npeABapHTem.Ho,ocy­
ll{eCTBnJleTCJI C Il0M0ll{blO 6H6nBoTeKH H30T0il0B. 

IlporpaMMa OTpa6aT:i.IBanacb AnH HHCTpyMeHTanbH0ro 
HeiiTpOHHo-aKTHBal{HOHHOro aHanH3a npH 0AH0BpeMeHH0M 
onpeAeneHHH HecKonbKHX 3neMeHT0B a 06pa3uax pa3nHtJHoro 
npoHCX0)l(AeHHJI /reonorHtJeCKHX, 6HonorHtJeCKHX/. 

,lJ,nH aHanH3a' OT6HpanHCb Ilp06bI "MyMHe" H nHIIIaHHH· a . 
K0B. O6pa3l{bl npo6 aecoM B 0, 155 "z H 0,63 2 C00TBeT-
CTBeHH0 Il0Mell{anHCb a amoMHHHeBbie KacceTbl. O6nytJeHHe 
npoH3B0AHnocb Ha peaKTope TennoBbIMH HeiiTpoHaMu; no-
T0K0M 5.1016 HeiimpoH/cM 2, . 

raMMa- cneKTpbl o6nyqeHHbIX o6pa31{0B, BbIAep)l(aHHbIX 
a Te'IeHHe 2-40 AHeii, H3MepHnHcb c noM0l.QbIO Ge(,Li)- Ae -
TeKT0pa 06'LeMOM 35 CM

3c pa3peweHHeM 3,0 K3B no y -nu-
r:r HHH ·' Cs c E = 0,662 M3B Ha aMnnHTYAH0M aHanu3a-

Tope AH-4O96 HnH MHHH·3BM TPA-1001 c BblB0A0M HH<l>op­
Mal{HH Ha nep<l>oneHTY. 

TPA-1001 no3aonJ1eT npoH3B0AHTb npeAaapuTenLHYIO 
pa3MeTKy H npocTylO o6pa60TK}' y -cneKTP0B C Il0M0ll{blO. 
nporpaMMhl "IOilHT E P - 16K" -' 1 · . OK0H'Ia TenLHaH o6pa6oTKa 
cneKTpoa ocyll{ecTanHnacb · Ha 3BM "MHHCK·32"·no pa3pa-
6oTa.HHoii HaMH ~eT0AHKe. 
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Ha pucym<e npe,z:i;cTaBneH y -cneKTP o,z:i;Horo H3 uccne,z:i;o­
BaHHLIX oopa3UOB "MyMHe", rpa$H1·IeCKOe HcnonHeHHe Ko­
TOporo npoH3Bo,z:i;unocL Ha rpa4>onocTpOHTene c nep$oneHTLI, 
nony':leHHoii Ha 3BM. 

OpraHH3aUH.H ·o6pa6oTKH Ha 3BM "MuHcK-32" ocyllleCT­
BmmacL c noMOlllLIO CIIOPCa - cneKTpoopueHTHpoBaHHoii 
cucTeMLI 121. OclioBa CIIOPCa - 6u6nuoTeKa nporpaMM, 

' a HMeHHO: cneuuanLHLIH nporpaMMHLIH 'KOMnneKC Ha nro6oM 
H3 BXO,D;HLIX Jl3LIKOB "MHHCK-3_2". COCTOJllllHH H3 cTaH.z:i;apT­
HLIX nporpaMM. 

CTpyKTypa 6H6nHOTeKH - MO,z:i;ynLHaJI. 
1. Knacc anropHTMOB o6pa60TKH pa36HT Ha npOCTLie 

qacTH, Ka:lfC,D;aJI H3 KOTOpLIX peanH3yeTCJI OT,z:i;enLHOH npo­
rpaMMOH. 

2. 3aMeHa nro6oro 3BeHa BLinOnHJieTCJI 'C noMOIQLIO npo -
CToro y,z:i;aneHHJI HnH ,z:i;o6aBneHHJI COOTBeTCTBYJOllleii npo­
rpaMMLI. 

raMMa-cneKTPLI, nonyqeHHLie c noMOIQLIO mo6oro aM­
nnHTy,z:i;Horo aHanH3aTopa HMnynLCOB, BLIBO,D;JITCJI Ha nep4>0-
neHTY, nu6o no KaHany CBJl3H nocTynaroT B naMJITL 3BM. 
Ka:lfC.z:i;Liii y - c_neKTP npe,z:i;cTaBnJ1eTcJ1 Ha6opoM qucnoBLix 
,z:i;aHHLIX, KOTOpLiii TpaKTyeTCJI KaK BLI6opo'IHaJI TpaeI<TOpHJI 
HeKoToporo cnyqaiiHoro HeKoppenupoBaHHoro rayccoBcKoro 
npouecca. Crna:lfCHBaHue y -cneKTpa npoH3BO,D;HTCJI _c no­
MOIQLIO MeTo,z:i;a HaHMeHLWHX KBa,z:i;paToB. O6pa6oTKa ·y -
cneKTPOB BKnIO'laeT TPH 3Tana: 

L HcnpaBnenue cneKTpa c y'leToM oco6eHHocTeii: cneKT­
poMeTpuqecKoro TpaKTa /MepTBOe BpeMJI KO,D;HpOBaHHJI, 
3$ci>eKTHBHOCT_L ,z:i;eTeKTOpa/. 

· 2. MaTeMaTH':leCKaJI o6pa6QTKa /Haxo:lfC,D;eHHe ueHTpa 
TJI:lfCeCTH nuKa H ero nnoIQa,z:i;u/. 

3. H,z:i;eHTH4lHKal{HJI ci>oTOnHKOB H pacqeT co,z:i;ep)KaHHJI 
3neMeHTOB no ci>opMyne c ucnonL30BaHHeM 6u6nuoTeKH u30-
TonoB. 

,l(nJI nony'leHHJI 3aBHCHMOCTeii pa3peweHHJI OT 3HeprHH 
u 3Hepruu OT KaHana ucnonL3yeTCJI Kanu6poBO'IHLiii cneKTp 
226.Ra . Kanu6poB0':1HaJI KpHBaJI B o6oux cnyqaJix 6epeTCJI 
B BH,D;e nonHHOMa 1-o_ii HnH 2-o_ii CTeneHH. 

Bu6nHOTeKa H30TOnOB, COCTOJllllaJI H3 ABYX pa3,z:i;enoB 
/MaCCHB onucaHHH H30TonoB, MaCCHB onucaHHH 3HeprHii 
H BX KBaHTOBLIX BLIXO,D;OB ,z:i;nJI Ka:lfC,D;Oro H30Tona/, ucnonL -
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TaC!nnna 

Pe3yJILTaThl llHCTpyMeHTaJII>HOro Hel1TpOHHO-aKTHBa.IU10HHOro 

aHamrna oelpa3UOB " uyune" H nmnallHmta 

K1Jr 3JieMeHT Pa.itHOll30TOil Co,ge3111taHHe B ! 
"L1y1me" JI m11attH mt 

I. HatpHl1 24.I-fo... I ,O 5,2 X IO-

2. CKall,ltHll 46$e, 5,6 X ro-6 2,0 X I0_-6 

3. iCaJII>Ullll 47Ca_. 2,3 

4. Xpo11 5I(r, 6,0 X I0-4 2,4 X IQ"".5 

5. JKene 30 59'.J(_ 0,14 6,0 X I0-3 

6. KoC!anI>T 60co I,3 X ro-3 I,7 X ro-6 

7. Me.ztI> 64cl(, 6,5 X ro-4 -
8, :.tHHK 651,.n,_ 3,7 X I0-3 9,0 X I0-4 

9. CeneH 75se.. 5,3 X I0-5 "'-I0-5 

IO.!.lmnI>.11K 76A<::, - < rn-5 

II.EpoM ·82Br- 2,I X rn-3 6,0 X I0-5 

12.CTpOHUllll 8551'- o,r 
I3 • Py d ll,IU!ll 86Ri . r,o x ro-3 7, 4 X ro-5 

I4.MonHd.iteH 99llo I,3 X I0-3 

!5.CepeC!po IIOA'a- 3,9 X I0- 4 <:: ro-7 

16. !Ca.JtM11l1 II5CA., 2,5 X I0-3 

17.0JIOBO I25SI\. 0,9 
I8.Cyp:i,11a 12:~si, r24s~ I,3 X 10-2 r,3 x ro- 5 

I9.Ue3nVi IJ4c~ I,7 X ro-5 7,0 X I0- 6 

20.naHTaH I40Lu._ - 2,2 X I0-5 

21.:lepllll I4ice -6 - 8,5 x IO 
22.EBpOm!ll 1528..L r,2 x rc-6 I,5 x ro-7 

23. IITTepdnl1 I69'f (, - < 5,4 X IO-? 

24.raqJHnJ:I I8IHf I,6 X rn-6 4,0 X I0-6 

25. 30JIOTO I98A\.L I,4 X I0-5 <I0-7 

26.PTyTI> 203H~ 6,4 X I0-5 <5 X I0- 6 
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3yeTCR AnR IlOHCKa B cneKTpe Bcex Y ·nHHHH OTAenhHLIX 
H30TOilOB, qTo Il03BOnReT CYAHTh 06 HMelOIIUiX MeCTO Ha­
no:>KeHHRX. 

IlpH Hano:>KeHHH y -nHHHH npeAyCMaTpHBaeTCR MaTeMa­

THqecKoe BX pa3AeneHHe C IlOMO~hlO BBeAeHHR B 3aAaHHe Ha 
o6pa60TKY AaHHoro yqacTKa cneKTpa 'AOilOnHHTenhHLIX yc­
noBHH. 

Ilo OKOHqaHHH o6pa60TKH cneKTpa HaUH~poByroneqaTb 

Bbl'AaIOTCR CHMBOnLI HAeHTH~HUHPOBaHHblX H30TOilOB, 3HeprHH 
~OTOilHKOB, no KOTOpbIM 3TH H30TOilbl HAeHTH~HUHPOBaHLI, 
COAep:>KaHHe B z/z COOTBeTCTBYIOIIUiX 3neMeHTOB B 06pa3ue. 

B Ta6nHue npHBeAeHLipe3ynbTaTLI HHCTpyMeHTanhHoro 

HeHTpOHHO·aKTHBaUHOHHOro aHanH3a o6pa3UOB "MYMHe" H 
nHWaHHHKOB, nonyqeHHhie npH o6pa60TKe y -cneKTpOB Ha 
3BM. . 

B 3aKnroqeHHe aBT.OPLI 6naroAapaT aKaAeMHKa r .H.<I>ne -

poBa H B.C.liapaweHKOBa 3a IlOCTORHHLIH HHTepec K pa6oTe 
II IlOAAep:>KKY, B.JI.BLiponaeBa 3a o6CY:>KAeHHe pe3ynbTaTOB, '. 
li.B.<l>e~HnoBa H JI.II. qenHoKoBa 3a o6ecneqeHHe qeTKoii 

pa60Tbl cneKTPOMeTpHqecKOH annapaTypbl·H 3BM. 
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