
)f..-(1 - ·kf U, g '{o 

A- :;o .t 6 - 10892 f. 
\f ~ ~~L~:rn:tss.HeAb , A.C.KosaJieB, 3.Kosat~, 

A. <I> .Hosropo.L(OB, 8 J.1 . <l>oMHHbiX, M .M. <l>oMHHbiX 

3KCI1PECCHAH OBPABOTKA rAMMA-CDEKTPOB 

8 PA~MOXMMMqECKMX MCCnE~OBAHMHX 

C DOMOUlbiO IlPOrPAMMhl 3DOC-l HA 38M MMHCK-2 



6 - 10892 

M.A)J,J1JI6J1lll, r .8.8J1H8Jlb, A.C.KoBaJieB, 3.K_osaY, 

A.<P.Hosropo,D,OB, B .J.1.<PoMHHbiX, M .J.1.<PoMJ1HbiX 

3KCnPECCHAH OBPABOTKA I'AMMA-CIIEKTPOB 

B i 'A~J.10XJ.1Ml1lJ8CKJ.1X l1CCJIE~OBAHJ.1HX 

C nOMOlUbiO OPOrPAMMhl JnOC-1 HA 38M MMHCK-2 



Aaun6uw M. H ap. 6 - 10892 

3KCITpeCCH8H 06pa60TK8 raMM8-CITBKTpOB B panHOXHMHqeCKHX 

HCCne):IOB8HHHX C ITOMOlllb!O nporpa~J~,1bl 3n0C-J Ha 38M MHHCK-2 

06cy~LI810TCH norpeWHOCTH onpeneneHHH OTHOCHTBIThHOrO COLIBP*BHHH 

p8LIH08KTHBHblX 3ITBMBHTOB 3KCITpecCHblM )' -CITBKTpC'MeTpHqeCKHI\1 MBTOLIOM 

8H8nH38, OCHOB8f!HblM Ha HCITOnh30B8HHH nporpaMMbl 3n0C-J, Koatfltf>HUHBHT 

BapuaUHH paccMarpuaaeMoro Meroaa, xapaKrepH3Y!OWHii ero roqf!oCTh, ne*HT 

B npeaenaX 2,5-8,0% LIITH onpeaeneHHH OTI!OCHTenbHOro COLIBP*BHIIH MHOri!X 

p8LII!01130TOITOB B IIX CnO*HOi"l CMBCH, o6pa3y!OWBHCH npH o6nyqeHI!II MeTan­

nl!qeCKOrO cepe6pa nporoHaMH c 3HeprHei"l 660 MaB. 

Pa6ora BblilOITHeHa B J1a6oparop1HI HLiepHhiX npo6neM O~l.fHI. 

Coo6weaae 06'1oeJl&HeHHOrO BHCTBTYT& liJlepHWX BCCneJlOBaHBi. ,lly6Ha 1977 

© 1977 06 .. eOuHeHHWU UHc•u•y• JIOepHWX UCCAeOOBQHUU)lJI6Ha 

1. BBE~EHHE 

Pa3pa60TKa 6biCTpb1X H CCJICKTHBHbiX XHMH'ICCKHX Me­

TOAOB BhlACJICHHH KOpOTKO*HBy~HX paAHOHYKJIHAOB H3 HX 

CJlO*HhiX CMCCCH, o6pa3yiO~HXCH B HACPHLIX peaKU.HHX, 

HCMhiCJIHMa 6e3 onepaTHBHOrO aHaJIH3a XHMH'ICCKOrO no­

BCACHHH DCCX 3JICMCHTOB B YCJIOBHHX 3KCOepHMCHTa. flpu­

MCHCHHC AJIH 3TOH U.CJIH OOJiyDpOBOAHHKOBhlX ACTCKTOpOB, 

06CCDC'IHBWHX pa3BHTHC H WHpOKOC HCOOJib30BaHHC HC­

ACCTpyKTHBHhlX MCTOAOB aHaJIH3a /aKTHBaU.HOHHOro H 

peHTrCHO!llJiyOpCCU.CHTHOro/ OpHBCJIO K HC06XOAHMOCTH cy­

~CCTBCHHOrO YBCJIH'ICHHH CKOpOCTH o6pa6oTKH o6wupHOH 

cneKTpoMeTpH'IeCKOH uu4JopMau.uu. TaK, uanpuMep, o6LI'IHLIH 

paAHOXHMH'ICCKHH 3KcnepuMeHT B OTAeJie HAepuoii cneKTpo­

CKODHH H paAHOXHMHH Jia6opaTOpHH HACPHLIX npo6JieM 01-UIH 

DO H3Y'ICHHIO ra30TCpMOXpOMaTorpaliJH'ICCKOrO DOBCACHHH 

DPOAYKTOB HACPHLIX peai\U.HH rny6oKoro pac~enJieHHH Tpe-

6yeT OpOBCACHHH 3a 5-8 ~ y-cneKTpOMCTpH'ICCKOro aHa­

JIH3a 100-150 o6pa3U.OB, COAep•a~HX HCCKOJibKO ACCHT­

KOB paAHOHYKJIHAOB, B TOM 'IHCJIC H reHCTH'ICCKH CBH3aH­

HbiX. 06pa60TKa TaKOrO 06'heMa HHiiJOpMaU.HH HCB03MO*Ha 

6e3 ee XOTH 6bl l.faCTH'IHOH aBTOMaTH3aU.HH, OpH'ICM •e­

JiaTCJihHO, 'IT06bl OHa 3aHHMaJia BpeMH, HC OpCBbiWaiO~ee 

BpeMeuu H3MepeHHH o6pa3u.a I" on-line'' - pe•uM/, H 

o6eCOC'IHBaJia OOJIY'ICHHC AOCTaTO'IHO HaAC*HbiX pe3yJIL­

TaTOB B XOAC 3KCOCpHMCHTa. 

K uacToH~eMy BpeMeHH H3BecTHO uecKOJILKo aBTOMa­

TH'ICCKHx nporpaMM 3KCDpCCCHOH o6pa60TKH y - COCKTpOB 

Ha 3BM pa3JIH'IHhiX MO~HOCTCH H 6LICTPOACHCTBHH /I- 4/ • 

HaJIH'IHe B OJIC u PX Jia6opaTopuu HACPHLIX npo6neM 
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38M MHHCK-2 c orrepaTHBHOH rraMHTbiO BK, '-ICTbipbMH 

MarHHTO<i>OHaMH H HH3KOCKOpOCTHbiMH BbiBO.IJ.HbiMH YCTpoif­

CTBaMH /rrep<i>opaTop, y3KaH rre'-laTb/ orrpe.IJ.enHno Bhr6op 

aBTOMaTH'-ICCKOH nporpaMMbl o6pa60TKH y -crreKTpOB, Hc­

ll0Jlb3YIOII.ICH HaH6onee IIpOCTbiC B MaTeMaTH'-ICCKOM OT­

HOlliCHHH anropHTMbi. 8 Te'-leHHe PH.IJ.a neT rrpH npoBe.IJ.eHHH 

pa.IJ.HOXHMH'-ICCKHX HCCJIC)l,OBaHHH HaMH YCIICUIHO HCIIOJlb-

30Banacb rrepBaH qacTb 3Kcnpecc- rrporpaMMbi o6pa6oTKH 

CIICKTpOB /3fl0C- 1/, anropHTMbl KOTOpOH OIIHCaHbl B pa-

6oTax /S-7 I H c He6onhlliHMH H3MeHeHHHMH BbmomteHbi 

B KO)l,aX 38M MHHCK-2. 8bi6op 3TOH rrporpaMMbl o6ycnoa­

JICH eme H TCM, '-ITO B )l,aJibHCHlliCM lipC)l,IIOJiaraeTCH HC­

liOJlb30BaHHC aBTOMaTH'-ICCKOH nporpaMMbl 3fl0C B liOJIHOM 

ee o6beMe ;'s/ Ha 38M c 6onbUIHMH, '-ICM y MnHcK-2, 

onepaTHBHOH rraMHTbiO H 6hiCTpO.IJ.CHCTBHCM. 

HacTOHil.{aH pa6oTa rrocBHII.IeHa npHMeHeHHlO a sToMa­

TH'-ICCKOH IIporpaMMbl 3fl0C- 1 B 3KCIIpeCCHOM y - CliCKTpO­

MCTpH'-ICCKOM MeTO)l,e aHaJIH3a CJIOmHWX ITO pa)l,HOHYKJIH)l,­

HOMY COCTaBy CMCCCH. 8 pa60TC )l,aH aHaJIH3 OlliHOOK, 

B03HHKalOlliHX He TOJlbKO lipH onpe)l,CJICHHH IIJlOII.Ia)l,CH liO)l, 

<i>oTOliHKaMH B peaJibHbiX y- CliCKTpax nporpaMMOH 3il0C- 1, 
HO H Bbi3BaHHbiX MeTO)l,HKOH H3MepeHHH H CaMOH CllCKTpo­

MeTpH'-ICCKOH anrrapaTypoii. 8ocnpoH3BO.IJ.HMOCTb /HnH To'-1-

HOCTb/ paCCMOTpeHHOrO y- CIICKTpoMeTpH'-ICCKOrO MCTO)l,a 

xapaKTCpH30BaJiaCb, cor naCHO /9/, K03<i><tlHU.HCHTOM BapHa­

ll.HH, 3Ha'-ICHHC KOTOporo li03BOJ1HCT paCC'-IHTbiBa:b rro­

rpeUIHOCTH orrpe)l,CJICHHbiX 3T HM MCTO)l,OM BCJIH'-IHH )l,JlH 3a­

)l,aHHbiX .IJ.OBepHTeJibHbiX BepOHTHOCTCH /HaiipHMep, )l,JIH 

IlpHHHTblX B XHMH'-ICCKOM aHaJIH3C u = 0,95 HJIH a= 0,99/JOf. 

2. OEll(AJI XAPAKTEPHCTHKA 
IIPOTPAMMbl 3IIOC-l 

llpocTaH B o6pameHHH rrporpaMMa 3llOC- 1 o6pa6a Tbr­

aaeT CIIeKTp 3a 2-3 MUH C ylfeTOM BpeMeHH, HeOOXO)l,HMO­

ro )l,JlH 3aiiHCH CIIeKTpa Ha MarHHTHYlO neHTY, BbiBO)l,a pe-

3YJ1bTaTOB Ha IJ.H<i>poneYaTb H OIIepaU.HH 3KCIIepHMCHTaTo­

pa 3a rrynhTOM 38M MHHCK-2. llaMHTb 38M pacrrpe.IJ.enH­

eTcH BO BpeMH pa60Tbl 3fl0C -1 CJIC.Il.YlOII.IHM o6pa30M: 
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4K 3aHHMaeT o6pa6aTbiBaeMbiH y -crreKTp; 2,5K - rrpo­

rpaMMa, rrpH'-IeM 1 K OTBe.IJ.eHo no.IJ. yrrpaanHWII.IYIO rrporpaM­

MY, a 1 ,5K - IIO.IJ. ocyll.{eCTBJIHIOII.IHe OT)l,CJlbHbie anropHTMbl 

o6pa60TKH IIO)l,IlpOrpaMMbl, KOTOpblC H3- 3a orpaHH'-IeHHO­

CTH onepaTHBHOH naMHTH MHHCK-2 BblllOJIHCHbl B .IJ.BYX 

qaCTHX H nonepeMeHHO Bbl3biBaiOTCH yrrpaBJIHIOII.IeH rrpo­

rpaMMOH c MarHHTHOH neHTbi. OcTaBUIHecH 1 ,5K 3aHHMa­

IOTCH pe3yllhTaTaMH o6pa60TKH CIICKTpa - rrapaMCTpaMU 

HaH)l,eHHbiX IIHKOB /He 6onee 200 B CIICKT pe/. 

Hcxo.IJ.Hhie .IJ.aHHbre, Tpe6yeMhiC oT :JKcrrepHMCHTaTopa 

rrepe.IJ. o6pa60TKOH O'-lepC)l,HOrO CIICKTpa, MHHHMaJibHbl II 

C006ll.laiOTCH rrporpaMMC Ha6opOM KJIIO'-ICH H KJlllBHliJ Ha 

rrynhTe 38M. OHH BKJIIO'-IaiOT B ce6H HOMcp Mar uwro<i>oHa 

H 30Hbl 3aiiHCH-C'-IHTbiBaHHH CIICKTpa, a TaKmC Bbi6paHIIbiH 

pemHM pa60Tbl rrporpaMMbl - pemHM BHCUJHCH HJIH BHYT­

peHHeli 3HepreTH'-IeCKOH Kann6poBKH. 8 rrocnc.IJ.HCM cnyqae 

K03<i><i>HIJ.HCHTbl IlpHMOH, XapaKTCpH3YIOII.IHC 3aBHCHMOC Th 

3HCprHH OT HOMepa KaHana, IIOJiylfaiOTCH nyTCM aBTOMa­

TH'-ICCKOrO YCTaHOBJieHHH COOTBCTCTBHH HaH)l,CHHbiX rrpo­

rpaMMOH IIOJIOmeHHH MaKCHMYMOB liHKOB B KaJIH6pOB04HOM 

CIICKTpe H BBO.IJ.HMbiX '-ICpC3 <i>oTOBBO)l, 3Ha'-ICHHH 'JHCPI'Hif 

HCKOTOpblX y -nHHHH /He MCHCC lliCCTH/ B 3TOM CIICKTpe/7/. 

flpH o6pa60TKe cepHH CIIeKTpOB K03<l><l>HU.HCHTW 3HCpfCTH­

t.{CCKOH KaJIH6pOBKH, HaH)l,CHHbie B pemHMC BHCUIHCH KaJIH6-

poBKH, MOryT coxpaHHTbCH B naMHTH 38M. EcnH o6pa-

60TKa IIO KaKOH-JIH60 IlplllfHHC IlpCpbiBaCTCH, TO CYIIJ.CCT­

ByeT B03MOmHOCTb BBO)l,a K03<i><l>HU.HCHTOB 3Hepre1H4CCKOH 

KaJIH6pOBKH C IIYJibTa 38M HJIH 4epe3 <i>OTOBBO)l,. flopor 

'-IYBCTBHTeJlhHOCTH K IIOHCKy liHKOB nporpaMMOH 3IJ0C -1 
MomeT 3a.IJ.aBaTbCH nH6o c nynbTa 38M, nH6o aBTOMaTH­

YeCKH Bbi6HpaeTCH nporpaMMOH TaK, 'ITO liHKaMH C'!HTaiOTCH 

OTKJlOHeHHH OT <i>oHa, IlpCBbiUiaiOII.IHe 3Ha4eHHH CTaTHCTH­

Ye CKOH OUIH6KH B 5 pa 3. 

Pe 3YJ1bTaTaMH o6pa60TKH, KOTOpbiC Bbi)l,aiOTCH Ha U.H<i>po­

IIeYaTb, HBJIHIOTCH IIOJIYlliHpHHbl HaH.IJ.eHHbiX IIHKOB /B KaHa­

nax/, IIOJIOmeHHH MaKCHMYMOB IIHKOB /B KaHanax/, aMIIJlH­

TY.IJ.bl IIHKOB /B HMIIYJibCaX/, 3HeprHH IIHKOB /B K3B/, 
IIJIOII.Ia)l,H IIO)l, IIHKaMH - flflfl /B HMIIYJibCaX/ OU.eHKH OlliH-

6oK orrpe.IJ.eneHHH 3HeprHH /a K:JB/ H rrnoma.11.eii /a o/o/. 
llporpaMMa 3ll0C- 1 BKJ1104eHa B 6H6JIHOTeKy pa6oqHX 

nporpaMM 38M MHHCK- 2. K HaCTOHil.{eMy apeMeHH c ee 
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llOMOmLJO o6pa6oTaHO CBLIWe 10000 peaJILHLIX cneKTpOB, 
H3MepeHHLIX Ha llOJiynpOBO)l.HHKOBLIX y- ClleKTpOMeT­
pax I 11,121. 

3. METO,[(HKA H3MEPEHHH 

H3MepeHHH y -cneKTpoa npoao)l.HJIHCL ua cneKTpoMeT­
pe /pa3peweHHe 2,0-2,5 K3B/, OCHOBHLIMH JJieMeHTaMH 
KOToporo HBJIHJIHCL Ge(Li) - .IJ.eTeKTOP I o6'LeM - 38 c.M3 I 
H MnoroKauanLHLiii auann3aTop AH-4096, CBHJaHHLiii c 
3BM MHHCK-2/13/.CneKTpOMeTpHl.feCKHH TpaKT BKJIIOl.faJI 
B ce6H npeun3HOHHLiii 6noK, o6ecnequaa10muii onpe.neneuue 
H HH)l.HKaUHIO OTHOWeHHJI BeJIHl.fHH ")f(HBOro" H peaJILHOrO 
BpeMeHH H3MepeHHH, a npH pa6oTe B aBTOMaTHl.feCKOM pe­
)f(HMe - npoBe)l.eHHe H3MepeHHH no «J.>HKCHpoBaHHOMY ")f(H­
BOMy" BpeMeHH B )l,HanaJOHe OT 1 )].0 40 MUH. IlpoaepKa 
pa60TLI 3TOrO 6JIOKa npOBO)l.HJiaCL nyTeM H3MepeHHH nno­
IUa)l.eH DO)]. «J.>oTOllHKaMH OT)l.eJILHLIX y·JIHHHH o6pa3UOBLIX 
cneKTpOMeTf.Hl.feCKHX raMMa-HCTOl.fHHKOB /OCrH/ - 60Co, 
54Mn u 

13 
Ce a «J.>nKcupoaauuoii "reoMeTpnu". 3arpy3Ka 

TpaKTa MeHHJiaCL B IliHpOKOM )l.Hana30He OJl.HOBpeMeHHOH 
"llO)l.CBeTKOH" )l,eTeKTOpa y·HJJiyl.feHHeM )l.pyrux pa.nuo­
H30TOllOB- 57 Co, 137 Cs H 203-Hg, a ")f(HBOe"apeMHH3-
MepeHHH COCTaBJIJIJIO 122 C, l.fTO npn6JIH3HTeJILHO paBHO 
BpeMeHH o6pa60TKH ClleKTpa Ha 3BM MHHCK-2 C llOMOmLIO 
nporpaMMLI 3IIOC- 1 . Ilnoma.nu no.IJ. nnKaMn jiiiiii/ onpe­
.IJ.eJIHJIHCL c noMOIULIO nporpaMMLI KA TOK/14 KoTopaH a Te-

' qeuue nocne.IJ.HHx neT ycnewuo npnMeHHeTcH .IJ.JIH npeun3nou-
uoii o6pa6oTKH y·cneKTpoa /15~ H3 peJyJILTaToa, npuae­
.IJ.eHHLix B ma6/l. J, MO)f(HO BHJl.eTL, l.JTO norpeiliHOCTH onpe­
)l,eJieHHJI IIIIII a wupoKoM .IJ.Hana3oue 3arpy3KH xapaKTepu­
JYIOTCH KOJ«J.>«J.>uuneHTOM BapHaUHH /KBa)l.pa THl.fHLIM OTKJIO­
HeHHeM/, paBHLIM 1 ,2o/o. 

raMMa-cneKTpOMeTpHl.feCKOe onpe)l.eJieHHe BLIXO)l,a H 
CeJieKTHBHOCTH pa)l.HOXHMHl.feCKHX MeTO)l.OB BLI)l,eJieHHH JJie­
MeHTOB 83 CJIO)I(HLIX no pa)l.HOHYKJIH)l.HOMY COCTaBy CMeceii 
npe)l.DOJiaraeT H3MepeHHJI o6pa3UOB, OTJIHl.faiOIUHXCJI no CYM­
MapHOH aKTHBHOCTH B 100-1000 pa3, l.JTO BLI3LIBaeT He-
06XO)l.HMOCTL COllOCTaBJieHHJI H3MepeHHH B pa3JIHl.fHOH "reo­
MeTpHH". IloJTOMY 6LIJio npoae)l.eno onpe.IJ.eneuue 3aaucu-
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Tai111RQ8 I 
UpoBepK8 p&ISOTY 111IOK8 9 381!80~ero ~RKCRpOB8HHOe "IHBOe" BpeYH H3YepeHRI, l = I22 C, 

3aepi'IIII RSYe-
PanaoayKliRliY,coana~e SarpyaKa, Peannoe nnolll&lii> non 

P81!RO- plleYOrO r-ne- ~TOnRKOY 

"RCftYCCTB6HHYI" ~OR, HYn/c. 
BpeYI! 

~=~~g:i~~~~!t HYK11Rllo pexona KaB. H3YepeHIIII C, 

1332,5 57co, B7cs 'B9ce, 20'Hg I,3I•Io3 I45,95 4I59t67 
60co I 332,5 - "- I,2I·I04 247,98 419'7171 

1332,5 - " - I ,20•105 1360,96 421~00 

54Mn 
834,8 60co 5 ,2·102 130,12 5Ioo±85 

834,8 -II- 9,3·Io3 I75. 76 5I40i86 

B 9ce 
165,8 60co I,50·1o3 I42,24 4907Bt512 

165,8 - " - I ,48•104 338,96 50587497 

~t) nn~Blii> onpenellllll&CI> nporpaYYoA KATOK, 

MOCTH J4>«J.>eKTHBHOCTH perHCTpaUHH y - KBaHTOB OT pac­
CTOJIHHJI Me)f()l.y HCllOJIL3yeMLIM HaMH )l,eTeKTOpOM H To­
l.fel.fHLIMH HCTOl.fHHKaMH /OCrH/. 06pa60TKa y - cneKTpOB 
npoao.nunacL c noMomLIO nporpaMMLI KATOK. PeJyJILTaTLI 
MOryT 6LITL npe)l.CTaBJieHbl CJie)l.yiOJUeH 3MllHpHl.feCKOH 3a­
BHCHMOCTLIO: 

K 
0 

= 11 + <0,421 ± 0,009). R] 2 , 
a=· ,99 

/1/ 

r.n.e K - KoJ4>«J.>uuuenT nepecl.feTa ua "0"- reoMeTpHIO, a 
R - paccTOJIHHe OT KpLIWKH .IJ.eTeKTopa .IJ.O HCTOl.fHHKa I eM/. 
Kaa.IJ.paTHl.fHOe OTKJioneuue 3Hal.fenuii KoJ4>«J.>uuuenTa nepe­
cl.feTa Ha "0" • reoMeTpHIO C yl.feTOM OTKJIOHeHHH onpe)l.e­
neuus ")f(HBoro" apeMeHH, paauo 1, 70/o. 

4. IIPOBEPKA PAEOTbl 3IIOC-l 

IlporpaMMa 3IIOC-1 npe.IJ.Ha3Hal.feHa .IJ.JIH npe.IJ.aapu­
TeJILHoii o6pa6oTKH y- cneKTpoa. Hau6onee .IJ.OCToaepHLie 
pe3yJILTaTLI ll03TOMy MOryT 6LITb llOJiyl.fCHbl )l.JIJI O)l.HHOl.f· 
HLIX uenepeKpLiaaiOruuxcs nnKoB. H3 acex napaMeTpoa 
llHKOB, HaH)l.CHHLIX npu o6pa60TKe cneKTpOB nporpaMMOH 
3IIOC- 1, uac HHTepecoaanu npe)I(.IJ.e acero IIIIII onpe.IJ.e­
JICHHLIX y·JIHHHH, CJiy)l(aJUHe B )l,aJILHeHweM OCHOBOH HHTep­
npeTaUHH llOBe)l.CHHJI OT)l.eJILHLIX JJieMCHTOB. 

Pallee npo-rpaMMa 3IIOC-1 npoaepHnacL ua 6oJILWOM 
KOJIHl.feCTBC KOHCTpyupoBaHHLIX cneKTpoa/16~ llHKH B KO-
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TOphiX onHChiBanHCh rayccHaHaMH / 61. BhPIHcneHHoe )J.n.H 

O)J,HHO'iHhiX llHKOB Cpe)J,Hee KBa)J,paTH'iHOe OTKllOHeHHe Ollpe­

)J,eneHHhiX B 3TOH pa6oTell6l llllll OT HCTHHHoro 3a)J,aaae-

Moro 3Ha'ieHHH cocTaan.Hno 3,5o/o. B pa6oTe I 17 I npuae)J,eHhi 

onpe)J,eneHHhie C llOMOI.QhiO 3ll0C -1 HHTeHCHBHOCTH y -
llHHHH 

226 Ra, cpe)J,HeKBa)J.paTH'iHOe OTKllOHeHHe KOTOphiX 

OT Ta6nH'iHhiX 3Ha'ieHHH COCTaBnHeT 8,5o/oo Cne)J,yeT, O)J,­

HaKo, Y'iHThiBaTh, 'ITO OlllH6Ka 3Ta BKnJOqaeT norpelllHOCTH 

H TafinHlfHhiX 3Ha'ieHHH H onpe)J,eneHH.H 3<lJ<lJeKTHBHOCTH nony­

llpOBO)J,HHKOBOrO )J,eTeKTopao B )J,aHno:H pa6oTe paccMoTpeHhi 

OlllHfiKH onpe)J,eneHHH llllll nporpaMMO!f 3ll0C- 1 II pH 06-

pafiOTKe peanhHhiX y-cneKTpOB KaK OT)J,enhHhiX pa)J,HOHyK­

llH)J,OB, TaK H HX CMeCeHo ~n.H CpaBHeHH.H HCllOllh30BanHCh 

nnn, onpe)J,eneHHhie nporpaMMOH KATOKO 

B ma6Ao 2 npe)J,cTaaneHhi pe3ynhTaThi o6pa6oTKH 3THMH 

nEorpaMMaMH y - cneKTpOB H3ny'ieHH.H OCr l1 - 2 2 !'\a , 

S Y, 
137

Cs H 203I-Jg, H3MepeHHhiX B <iJHKCHpOBaHHOH "reo­

MeTpHH" CHa'iana OT)J,enhHO, a 3aTeM acex BMecTeo 06pa-

6oTKa y- cneKTpoa nporpaMMOH 3llOC -1 npoao)J,unach npu 

)J,BYX noporax 'iYBCTBHTellhHOCTH: 1,000 H aBTOMa TH'ieCKOM 0 

BH)J,HO, liTO nnn, onpe)J,eneHHa.H nporpaMMOH 3IIOC -1' 
MeHhllle "ucTHHno:H" /onpe)J.eneHHOH rrporpaMMOH KAT OK/ 0 

KpoMe TOro, OHa 6nH)I(e K nnn /KATOK/ )J,ll.H 6onee 

cno)I(HhiX cneKTpoa / cyMMapHhie H3MepeHH.H/, '!eM )J,n.H 

npOCThiX /OT)J,ellhHhie H3MepeHH.H/o 3To MO)I(HO Ofib.HCHHTh, 

BepOHTHO, "crna)I(HBaHHeM" <iJoHa 3a C'ieT CYMMHpOBaHH.H 

KOMllTOHOBCKoro pacceHHH.H MHorux y-KaaHTOBo B pa)J,Ho­

XHMH'ieCKHX HCClle)J,OBaHH.HX HHTepec, KaK rrpaBHnO, npe)J,­

CTaBnHIOT He a6COlliOTHhie, a OTHOCHTenhHhie H3MepeHH.H, 

ll03TOMY B ma6A. 2 BKlliO'ieHhl OTHOilleHH.H fififi /CyMMap­

Hhle H3MepeHH.H/ K nnn /OT)J,enhHhie H3MepeHH.H/o KBa)J,pa­

THlfHOe OTKllOHeHHe 3THX OTHOilleHHH 3aBHCHT OT nopora 

lfYBCTBHTenhHOCTH nporpaMMhl 3ll0C- 1 K llOHCKy llHKOB 

H COCTaBnHeT 6-9%, npH'ieM O'ieBH)J,HO npeHMyi.QeCTBO pa­

OOThl c aBTOMaTH'ieCKHM noporoMo Cne)J,yeT noMHHTh, 'ITO 

B OlllH6Ky onpe)J,eneHHH 01 HOilleHHH llllll, npe)J,CTaaneHHhiX 

B ma6Ao 2, BXO)J,HT OlllHfiKa onpe)J,eneHH.H ")I(HBOrO" BpeMeHHo 

Eonee nonHo anHHHHe nopora 'IYBCTBHTenhHOCTH na 

pe3ynhTaThi o6pa6oTKH y- cneKTpa nporpaMMOH 3llOC -1 

)J,eMOHCTpHpyeTC.H ma6A. 3, B KOTOpOH npe)J,CTaaneHhl fillfi 
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Ta6nHua 3 

3aBHCHMOCTh TITITI, orrpeJleJieHHbiX rrporpaMMOH 3TIOC-l, 
oT rropora qyscTBHTeJihHOCTH H cpaBHeHHe HX c TITITI, 
orrpeJleJieHHbiMH rrporpaMMOH K A TOK. Yl cToqHHK y -Hanyqe­

HHH - cepe6po, o6nyqeHHOe IIpOTOH8MH C 8HeprHeH 

660 M8B. T = 418 c. 
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* 3HaqeHHH HCKJliOqeHbl IIpH CT8THCTH:qeCKOH o6pa6oTKe 

peay 1lbT8TOB. 

TOJILKO ,IJ,JIH O,IJ,HHO'IHLIX nHKOB. MmKHO noKa3aTL, qTO 3Ha­

qeHHH IIIIII, onpe,IJ,eneHHLie c aBTOMaTuqecKHM noporoM 

qyBCTBHTeJILHOCTH, HaH60Jiee 6JIH3KH K "HCTHHHLIM" /KA­

TOK/, a norpeiiiHOCTH onpe,IJ,eneHHH HX OTHoiiieHHH K IIIIII 
/KATOK/ xapaKTepH3YJOTCH KBa,IJ,paTH'IHLIM OTKJIOHeHHeM 

3,3%. TaKHM o6pa3oM, 6naro,IJ,apx o6pa6oTKe y -cneKTPOB 

nporpaMMOH 31IOC-1 C aBTOMaTH'IeCKHM noporoM 'lyB­

CTBHTeJILHOCTH: 

a/ JHaqeHHH IIIIII 6onee 6JIH3KH K "HCTHHHLIM" H onpe­

,IJ,eJIHJOTCJI C MeHLIIIeH norpeiiiHOCTLIO; 

6/ OTna,IJ,aeT He06XO,IJ,HMOCTh ,IJ,y6JIHpOBaHHH o6pa60T-

KH O,IJ,HOrO H TOrO ~e 

qyBCTBHTeJILHOCTH; 

10 

cneKTpa c pa3JIH'IHLIMH noporaMH 

... 

I 

~ 

f 

l 

B/ B03pacTaeT BepOHTHOCTL HaXO~,IJ,eHHH nporpaMMOH 

CJia60BLipa~eHHLIX nHKOB. 

IlpHBe,IJ,eHHLie H 111Q6A. J-3 peJyJILTaTLI II03BOJIHJIH OIJ,e­

HHTL CJiyqaHHLie OIIIH6KH 3KCnpeCCHOrO y- cneKTpOMeTpH­

'leCKOrO aHaJIH3a, npHMeHHeMoro B pa,IJ,HOXHMH'IeCKHX HC­

CJie,IJ,OBaHHHX. BKna,IJ,LI oT ,IJ,eJILHLIX onepauuii B o6llJ,yJO no­

rpewHOCTL 3Toro aHaJIHJa I onpe,IJ,eneHHJJ. IIIIII B y- cneKT­

pax/ MO~HO OXapaKTepH30BaTL CJie,IJ,yJOIIJ,HMH K031}xilHD,HeH­

TaMH BapHaiJ,HH /cpe,IJ,HHMH KBa,IJ,paTHqHLIMH OTKJIOHeHHHMH/: 

1. Ja,IJ,aHHe ~HKCHpOBaHHOrO "~HBOrO" BpeMeHH H3Me-

peHHH - 1 ,2t1o. 
2. IlepecqeT Ha "0"- reoMeTpHJO - 1, 7t1o. 
3. 06pa6oTKa y - cneKTpOB nporpaMMOH 3I10C -1 - 3,3t1o. 
TaKHM o6pa3oM, K03~~HD.HeHT BapuaiJ,HH paccMaTpHBae-

Moro MeTO,IJ,a onpe,IJ,eJieHHH OTHOCHTeJILHOrO CO,IJ,ep~aHHH 

pa,IJ,HOHYKJIH,IJ,OB B MO,IJ,eJILHLIX CMecxx paBeH 3,9%. OH Ja­

BHCHT OT MHOrHX ~aKTOpOB, H, B nepByiO oqepe,IJ,L, OT Ka­

qeCTBa cneKTpOMeTpa, CJIO~HOCTH HJyqaeMOH CMeCH, CXeMLI 

pacna,IJ,a onpe,IJ,enxeMoro pa,IJ,HOHJOTona, BpeMeHH HJMepe­

HHH H HCIIOJIL3yeMLIX B nporpaMMe o6pa60TKH cneKTpa 

anropHTMOB. Ilo3TOMY BocnpoHJBO.IJ.HMOCTL npHMeHxeMoro 

HaMH B pa,IJ,HOXHMHqeCKHX HCCJie,IJ,OBaHHHX 3KCIIpeCCHOrO 

y- cneKTpoMeTpHqecKoro MeTo,IJ,a npoBepJJ.nacL Ha peaJILHoH: 

CMecH rrpo,IJ,yKTOB H,IJ,epHLIX peaKIJ,HH rny6oKoro pacllJ,enne­

HHH. Ha pucyHKax rrpe,IJ,cTaBneHLI peJyJILTaTLI MHoro,IJ,HeB­

HLIX H3MepeHHH H o6pa60TKH y- cneKTpOB H3JiyqeHHH o6pa3-

ua MeTannuqecKoro cepe6pa, o6nyqeHHoro rrpoToHaMH c 

3HeprHeH: 660 M:JB. l13MepeHHH HaquHaJIHCL cnycTx 7 'I 

nocne KOHIJ,a o6nyqeHHH, o6pa60TKa y-cneKTpOB npOBO,IJ,H­

JiaCL nporpaMMOH 3I10C -1 C aBTOMaTuqecKHM nopOI'OM 

qyBCTBHTeJILHOCTH. 06llJ,aH aKTHBHOCTL 06JiyqaeMoro o6pa3-

IJ,a na,IJ,aJia 3a BpeMH H3MepeHHH - B 100 pa3, II03TOMy 

nepBoe HJMepeHHe npoBo,IJ,HJIOCL npu R = 40 CM, a nocne,IJ,­

Hee - npu R = 3 CM. IIIIII nepecqHTLIBaJIHCL Ha "0"- reo­

MeTpHJO no /1/. Ha pucyHKax ,IJ,aHLI TaK~e nepHO.IJ.LI nony­

pacna,IJ,a px,IJ,a pa,IJ,HOHYKJIH.IJ.OB, KOTopLie onpe,IJ,enxnHcL no 

HaKnoHy npHMOJIHHeHHLIX JaBHCHMOCTeii norapH~MOB IIIIII 
OT BpeMeHH, 

TOB /MHK/. 

OTJIHqaiOTCH 

HaH,IJ,eHHLIX MeTO,IJ,OM HaHMeHLIIIHX KBa,IJ,pa-

Onpe,IJ,eJieHHLie TaKHM o6pa3oM 'I lh He 

OT Ta6JIH'IHLIX 6onee qeM Ha 5t1o. Cpe,IJ,Hee 
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KBa,LJ,pa TH'lHOC OTKJIOHCHHC DCCX OT ,LI,CJihHhiX onpe,LJ,CJICHHH 

nnn /OTHOCHTCJlhHO nony'lCHHbiX MHK npHMhiX/ COCTan­

JIHCT 5,0~o H 6JIH3KO K 3Hal.J.CHHIO, onpe,LJ,CJICHHOMY no OT­

,LJ,CJibHbiM onepaUHHM /3,9~o/. )l.JIH pa3JIHl.J.HbiX y -JIHHHH 

pa,LI,HOHYKJIH,LJ,OB B H3yl.J.aCMOH CMCCH OHO MO)I(CT 6biTb pa3-

HbiM. TaK, cpe,LJ,HCC KBa,LJ,paTHl.J.HOC OTKJIOHCHHC ,LJ,JIH y -nH­

HHH c 3Heprneii 257 K3B (
90 Mo) 485 K3B (

37 y) H 

909 K3B ( H9 Zr) COCTaBJIHCT COOTBCTCTBCHHO 7 ,9; 2,6 
H 4,l~o. 

5. 3AKJJJOlJEH11E 

Cy~ecTBCHHbiM pe3yJILTaToM npone,LJ,eHHOH pa6oTLI ns­

JIHCTCH OUCHKa IIOI'pCWHOCTCH onpe,LJ,CJICHHH BCJIHl.J.HH, xa­

paK1CpH3YIO~HX pa,LJ,HOXHMH4CCKHC MCTO,LI,bl /XHMH4CCKHH 

BbiXO,LJ,, 3arpH3HCHHH H T .II./, paCCMOTpCHHhiM 3KCIIpec­

CIILIM y- CIICKTpOMClpH4CCKHM MCTO,LI,OM aHaJIH3a. Jl.CHO, 

4TO ,LJ,JIH u = 0,95 IIpH KOJlPlPHUUCHTC BapHaUUH 5~o norpew­

HOCTb OIIpC,LI,CJICHHH OTHOCHTCJibHOrO CO,LI,Cp)l(aHHH 3JICMeH­

Ta He 6y,LJ,CT IIpCBWWaTL 10* TOJihKO B TOM CJiyl.J.aC, CCJIH 

B y- CIIeKTpax cpaBHHBaeMbiX o6pa3UOB HaXO,LJ,HTCH He MC­

Hee 2-3 HeiiepeKphiBaH>~HXCH O,LI,HH04HLIX y·JIHHHH, npn­

Ha,LJ,Jie)l(a~HX H30TOIIaM ,LJ,aHHOrO 3JieMCHTa. Il03TOMY IIpH 

IIO,LJ,rOTOBKC pa,LI,HOXHMH4CCKHX HCCJIC,LI,OBaHHH CO CJIO)I(IIbiMH 

CMeCHMH OTIIOCHTCJibHO KOpOTKO)I(HBY~HX pa,LJ,HOHYKJIH,LJ,OB 

Bhi60p y- JIHHHH, npHrO,LJ,HhiX ,LJ,JIH H,LJ,CHTHlPHKaUHH IIOBC,LJ,eHHH 

H3y4aeMWX 3JICMeHTOB, ,LI,OJI)I(CH OCHOBWBaTbCH He TOJlbKO 

Ha JIHTepaTypHOM aHaJIH3C CIICKTpOCKOIIH4CCKHX ,LJ,aHHbiX, 

HanpnMep, no Ka Tanory /Is,: )l(ena TeJILHO npose,LJ,eHHe H3Me­

peHHH 'T Y2 Bbi6paHHbiX )'·JIHHHH, 4TO no3BOJIHeT onpe,LJ,e­

JIIITh OCHOBHYIO BeJIH4HHY, xapaKTCpH3YIO~YIO TOl.J.HOCTh HC­

IIOJih3YCMOrO MeTO,LJ,a aHaJIH3a, - K03lPlPHUlleHT BapnaUHH. 

Ilpn pa60TC C HCKyCCTBCHHO C03,LJ,aBaeMhiMif CMeCHMif ,LI,OJirO­

)l(lfBY~HX H30TOnOB IIpOBCpKa TOl.J.HOCTH MCTO,LJ,a MO)I(CT CO­

CTOHTh B aHaJIH3C pe3yJILTaTOB H3MepeHIIH If o6pa60TKH 

y- CIICKTpOB o6pa3UOB 3apauee li3BCCTHhiX BapbHpyeMhiX 

COCTaBOB. 
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ABTOpbi 6naro.n.apJIT A.Kona'IKOBCKoro 3a noMOII.lh npu 
o6pa6oTKe pe3ynhTaToB, a TaK)I(e H.r .3aii~eoy, B.r _qy­
MHHa u B.A.XanKuua 3a PJI.Il. ~euuwx 3aMe'lauuii npu o6-
cy)l(.n.euuu pa6oTbi. 
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