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B npaKTIIKe <plI3H'leCKOro 3KCnepHMeHTa HaXOAHT nmpoKoe npHMeHeHHe 

CQHHTIL'\JUIQHOHHhle cneKTpOMeTphl 3aAepJKaHHhlX COBilaAeHHH. PacCMOTplIM 

OAJIOKpHCTaAI,HhlH CQHHTH./\MIQHOH~hlH BpeMeHHOH cneKTpOMeTp (OCBC). 

Bo3MOJKHOCTb npoBeAeHHH: lI3MepeHHH B 41t- reoMeTpHH AeAaeT cneKTpOMeTp 

IlOA06HOI,:O TIIna Hatt60J1.ee npHrOAJlblM B OH - J\.aHH - 3KCnepHMeHTax Ha ny'IKax 

3apaJKeHHhlX 'laCTIIQ lIJ\.lI HeHTpOHOB AJ1.a IlOlICKa H30MepHhlX COCTOH:HHH, 

B036yJKAaeMhlX B H:AepHhlX peaKQHH:X lIJ\.lI npH paCnaAe PaAHOaKTIIBHhlX H30TOilOB, 
{, 

MeTOA OAJIOKpHCTilAl,HOH BpeMeHHOH cneKTpOMeTpHH .!IBAaeTCH: OAJIHM H3 

BapHaHTOB MeTOAa 3aAepJKaHHhlX COBiliiAeHHH, Il03BOMIOIQHM npH lICilOJ\.b30BaHHH 

OAHOro CQHHTH./\MITOpa lI OAJIOro <pOTOJMHOJKHTeJ\.a OCYJQeCTBMTb perHCTpaQHIO 

3aAepJKaHHhlX COBiliiAeHHH B 41t- reoMeTpHH. vfaBeCTHhl npHMephl npHMeHeHHa 

OCBC B H3MepeHttaX BpeMeH JKH3HH B036yJKAeHHhlX cocTOH:HHH H:Aep B AIIana3oHe 

OT 7 HC AO 60 MKC [ 1 - 5]. B 3TIIX cneKTpOMeTpaX npnMeHH:J\.lICb IlJ\.aCTII'leCKHe lIJ\.lI 

HeopraHH'leCKHe CQHHTH./\MITOphl Nal(Tl) lI lICilOJ\.b30BaJ\.aCb KJ\.aCCH'leCKaa cxeMa 

coBnaAeHHH C oroopoM y- nepeXOAOB, 3aCeAalOIIllIX lI 



pa3p.!IJKaro~mc 1130MepHoe COCTO.IIHUe C noMO~I,JO AByx AUq>cpepeHl~llaJU,HI,IX llAll 

llHTerpa;u,HI,IX AUCKpUMUHaTopoB. 

OA}laKO HaJlli'IIHe AByx AUCKpHMHHaTopoB B KaHM.ax CTAPT u CTOTI AAf1 

cneKTPOMeTPa OCBC He .IIBAfleTc.11 06.113aTe.JU,HUM. MoJKHO ucnoJU,30BaTL 

aBTOKoppe.J\./\.IID;HOHHl,IH pe]KUM perncTPau;HH 3aAepJKaHHI,IX 'coBnaAeHUH npu 

ucnOJ\l,30BaHUH OA}loro AHCKpHMUHaTopa, KOTopu:ii BUnoJUrneT poJU, BpeMeHHOro 

cpopMUpoBaTeAfl (B<D) (puc.1). OA}IOBH6paTOp (0) reHepupyeT HMnyJU,c, 

q,3y 

<) 

Puc.1 TipHHD;HnHaJ\.bHa.11 cxeMa aBTOKoppeM1n;uoHHoro cneKTPOMeTPa. 
Cl 

AJ\.HTe}U,HOCTb KOTOporo paBHa AI\HTeJU,HOCTH H3Y'!aeMoro BpeMeHHOro HHTepBM.a. 

Be.11.H'IUHa .11.HHHH 3aAepJKKH (.l\3) Bu6upaeTC.II He MeHee AJ\.HT~JU,HOCTH H!\my~ca C 

AUCKpUMUHaTopa - B<D, 'IT06I,I HCKJUO'IUTb CaMOCOBnaAeHH.11, cc- CTP06upyeMa.ll 

cxeMa coBnaAeHu:ii, BATI BpeMHaMIIJIHTy.l{Hblll . npeo6pa3oBaTeJU,. 

TipeHMyin;ecTBa TaKoro peJKUMa O'IeBHA}lu, TaK KaK npu 3TOM peaJ1.H3yeTc.11 

MaKCUMaJU,Ha.11 3cpcpeKTUBHOCTh ·peruCTPaD;HH 3aCeAflJO~ero U 3aAepJKaHHoro 

H3.II.Y'IeHUH BC.11.eACTBUe Toro , 'ITO nopor AUCKpHMHHaTopa MOJKJIO ycTaHOBUTb 

npeAe.JU,JIO HH3KO C He6oJU,IllllM npeBI,IIIIeJIUeM HiiA ypOBJieM IIIYMOB H 

noC.11.eUMnyJU,COB q>OTO]MHOJKHTeAfl. 

:2,,',,: .. 
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AaHHa.11 

OA}IOKpHCTiiJU,HOH 

EAOK-CXCMa cneKII1pOMempa 

pa6oTa .IIBAfleTC.11 Aa;u,HeHIIlllM pa3BUTHeM MeTOAHKH 

CD;HHTH.II.Aflll;HOHHOH BpeMeHHOH cneKTPOMeTPHH, 

npeA}la3Ha'IeHHOH AAfl noucKa U30MepHUX COCTO.IIHUH. B paccMaTPUBaeMOM 

cneKTPOMeTPe 3aAepJKaHHUX coBnaAeHu:ii OCBC peaJI.H30BaH pe]KUM TPeXMepHux 

coBnaAeHu:ii E 1 -T-E2, no3BOAflJO~u:ii OA}IOBpeMeHHO perncTPupoBaTh npeMeHHo:ii 

cneKTP u 3HepreTH'IeCKHe cneKTPU KaK 3aAepJKaHHoro H3.II.Y'IeHH.11, TaK u 

113.11.Y'IeHH.11, 3aCeAflJO~ero H30MepHoe COCT0.IIHHe. TipHHn;unuaJl.bHa.11 6.11.oK- cxeMa 

cneKTPOMeTPa npHBeAeHa Ha puc.2. 

B cneKTPOMeTPe ucno=yeTc.11 <D3Y XP2020Q u cn;HHTH.II.AflTop NE104, 

BpeM.11 BhICBe'IHBaHH.11 KOTOporo 't = 1,9 HC. Tipu 3TOM AJ\.HTe}U,HOCTb HMnyJU,ca. Ha 

BI,IXOAe <D3Y He npeBI,Illla./1.a 8 HC (A.11.HTeJU,HOCTb Ha ypOBHe 0, 1 Bl,ICOTl,I aMil.11.HTYAU 

HMnyJU,ca). BpeMeHHo:ii CHrHM. CHHMM.C.11 c AHHOAa <D3Y (Rq =50 OM) u 'Iepe3 

6ucTPu:ii ycH.11.HTe.JU, (EY) ORTEC FFA - 579 noAaBM.C.11 Ha npeMeHHOH 

cpopMupoBaTe.JU, (B<Dl) ORTEC CFD-584, MepTBoe npeM.11 KOToporo He 

t., npeBUIIIM.o 20 HC. BpeMeHHoe pa3peIIIeHue cneKTPOMeTPa 2,0 He npeBUIIIM.o 

, 
t, 

1 

· I 
j 

0,5HC.. ,-.,. 

CurHM. AAfl 3HepreTU'IeCKoro aHa.ll.H3a CHHMM.C.11 c aHoAa <D3Y ( Ra = 50 OM) 

u 'Iepe3 pa3BeTBUTeJU, noAaBM.C.11 Ha .11.UHe:iiHue cxeMu nponycKaHH.11 

HaHOCeKYffA}II,IX HMnyJ\l,COB (.l\CTI) (6], .11.UHe:iiHue ycH.11.HTe.11.H (.l\Y) u Ha 

aMil.11.HryAHO - u;ucpponue npeo6pa3oBaTe.ll.H (AQTI~. 

B cneKTPOMeTPe AaHHoro THna B OT.11.H'IHe OT cneKTPOMeTPa OCBC 

ABy=epuux coBnaAeHu:ii E -T [ 5] 60.11.ee no.II.Ho peaJI.H30BaHU cpynKD;noHa;u,Hue 

B03MOJKHOCTU BpeMSaMIIJIHTy.l{HOI"O npeo6pa3oBaTeAfl (BATI) ORTEc; TPHC-

476. B Ka'IeCTBe CTPo6a, noAanaeMoro Ha CTPo6upyeMYJO cxeMY coBnaAeHu:ii (CC), 

ucnoJU,3yeTC.II CHrHa.11. BUSY, KOTOpu:ii . CHHXpOHH3HpOBaH no BpeMeJIH C Ha'IM.OM 

npeo6pa30BaHH.II BpeMeHHoro UHTepBM.a BATI H COOTBeTCTByeT no A.11.HTeJU,HOCTH 
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BLI6pam10My BpeMeHH0MY AUana3oHy ,BATT. CttrHw'\hl c CC ucnoJ1.1,3yioTcH B 

KaqeCTBe cnrHaAa CTOIT, Il0AaBaeMoro Ha BATT u B KaqecTBe CTPo6a 

ynpaBAfU0I11ero JUIHeHHOH CXeMOH nponycKaHHH HdH0CeKyiIAHblX ll:'>lnyJ\.l,c0B 

(ACITl), cooTBeTcTByio111ux 3aAepJKaHH0MY H3J\.yqeHHIO. () 
\ 

CTP06upyio111uu ttMnyJ\.l,c AJ\.51 ynpaBJ1.eHttH aMnMITYA!ilIMn K0AHP0BlllttKaMn 
rl . u 

CHllMdeTCH C . BblX0Aa SCA BATT. 3T,OT HMnyJ\.l,C C00TBeTCTByeT Il0J\.e3H0MY 

co6LITHIO, Il0ildAdIOllleMy B Bb16paHHblH BpeMeHHOH llHTepBaA. ITpeo6pa30BaTeJ\.H 

ypoBHett (ITYP) AoruqecKHx cttrHaA0B BUSY ll SCA HCil0J\.l,3yioTcH c QeAI,IO 

npeo6pa30BdHllH CllrHaA0B C 3TllX 6/1.0KOB B CllrHw'Ud, ynpaBJ\.HIOllllle 

Il0CJ\.eAyiolllHMll 3/1.eKTPOHHbIM.ll 6/1.0KdMll. BpeMeHHOH cpopMttpoBaTeJ\.b - (B<D2) 

BLinoJ\.HHeT poJ\.l, cpopMttpoBaTeAH CTPo6a AJ1.H 'ACIT2, nponycKaI0111eu ttMnyJ\.l,Cbl, 

K0T0pbre C00TBeTcTByioT ll3J\.yqeHHIO, 3aCeJ\.HIOllleMy ll30Mepuoe C0CT0HHlle. AllHllll 
~ 

3aAepJKKll llCil0Jl.l,3YJOTCH AJ\.51 BpeMeHirnro corJ\.aC0BdHllH HMnyJ\.bC0B. 

CucmeMa RUKow1.eRuR gURRhlX u nporpUMMRoe o6ecne'leRue 

CttcTeMa c6opa AaHHLIX C0AepJKaAa TP" npeo6pa3oBaTeAH aMillUITYAa - K0A 

nma KA007 [7]. KpeiIT KAMAK u K0HTP0J\.J\.ep Kpefua KK009 (8), KOTOpbIH 6LIJI. 

C0eAUHeH Ka6eJ1.eM c IlJ\.dTOH ITK009, ycTdHOBJ\.eHHOH B nepcOHd/1.bHblH K0MilblOTep 

(ITK). 

AIJ;IT KA007 HMeeT 4096 KaHaA0B, qacTOry reuepaTopa ttMnyJ1.1,con lO0Mfq, 

llHTerpdJl.bHyio HeJUIHeHHOCTb A/1.H 99% WKw'\hl - 0.05%, AH<p<pepeHQlldJ\.bllYIO -~ 
HeJ\.llHeHHOCTb - 1% npu 4096 •KaHaAdX. TeMnepaTYPHaH HeCTa6llJ\.bHOCTb 

. "' 
K03<pqlHQlleHTa npeo6pa30BdHHH - 0.1 KdHaAa/rpaAyc. ITpeo6pa30Bdlllle ... ,.., - c, 
dMilMIT'fALI B K0A naquuaeTCH no BHeWHeMy CTPo6y, Il0AaBaeMoMy Ha Bee".' TPH 

AIJ;IT OT 6/1.0Ka J\.0rHKll oT6opa co6LITHH. ITo 0K0HqdHHII npeo6pa30BdHllH KdJKALIH 

AIJ;IT Il~Aii.eT n MarttCTPd/1.b CBOH CHrHaA 3anpoca LAM, KOTOpbIH 6yAeT CHHT noCJ\.e 

cqlITblBaHHH dMilMIT'fALI· Pa3p5fAb1 Rl - Rl 2 cqHTannoro K0Aa C0AepJKaT aMilJ\.llTYAY, 
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a Rl4, RlS II R16 coAep)KaT 'IIICAo-npII3HaK AIJ;TI, 3aAaBaeMoe KAaBIIIIIHblM 

nepeKJUO'laTeAeM Ha 3dAffeH naHe.l\ll. 6AOKa. YcTal!OBACHbl npII3HaKll 1,2 lI 3. 

KOHTPOAAep KpefITa Bb!IlOAIU'leT o6MCH 16-pa3pHAJlb!Mll Aa!ll!b!Mll MC)I(Ay 

MOAYAHMll KAMAK lI KOMilhJOTepoM, Il03BOAHeT o6pa6oTKy CllrHaAOB 3anpoca lI 

IlOAa'ly CllrHaAa npephIBaHIIH B KOMilhJOTep. 

/'051 opraHII3aQllll Ha6opa TPeXMepHb!X CilCKTPOB 11anncaHa nporpaMMa 

RIS3D, Bb!IlOAIUIJOIIJ;a51 CACAyiorn;IIe 'PYHKQIIII: 

a) BBOA C KAaBnaTYPbl lI Bb!BOA B OTAeAhllblll cpail:A Ha AIICK 1mcpopMaQllll 06 

YCAOBlIHX lI napaMeTPaX 3KCnepIIMeHTa; 

6) C'llITb!BaHne c aMilAlITYAHO - QllcppOBblX npeo6pa3oBaTeAeH co6b!TUH, 

COCTOHrn;ero ll3 KOAOB TPeX aMilAIITYA C npn3HaKaMII IlOCAe IlOHBAeHll51 CIIrHaAOB 

LAM; .--·"', 

n) 3annch KOAOB aMJJJUITYA, nplIHdAJ\e)Karn;nx . Ka~oMy co6b!THJO, 

IlOCAeAOBaTeAhHO BO BHYTPeHHlIH 6ycpep, npll 3anoAHeHllll 6ycpepa AO 64 K CAOB 

Bb!IlOAIUieTCH Bb!BOA AaHHblX B ABOll'IHblll cpail:A, COAep)Karn;nH IlOCAeAOBaTeAI,l{O 

IIAyrn;IIe TPCXMCpHhle co6b!TH51; 

r) perncTPaQII51 aMilAlITYA B TPH He3aBIICIIMblX lIHTerpaAbHblX cneKTPa c IIX 

Bb!BOAOM Ha 3Kpau B AorapncpMII'ICCKOM MaCUITa6e; 

A) Bb!BOA Ha 3KpaH onepaTHBHOM lIHcpopMaQllll o CKopocTU Ha6opa AaHHblX H 

BpeMCHll,OCTaJOrn;eMC51 AO KOHQa Ha6opa. 

e) IlOCAe OKOH'laHIIH ua6opa Ha AIICK Bb!BOAHTC51 TIOCACAHIIH AB<?_!I'IHblll cpail:A C 

TPCXMepHh!Mll co6b!TU51Mll II TPll lIHTCrpaAbHiix cneKTPa COBIJ'.aACHIIi1'C AaHHb!Mll B 

OTCKCTOBOM_ BIIAC. (:.:1 

TiporpaMMa RIS3D no3BoAHeT Bb16IIpaTh 'laCTory o6HOBACHII51 3Kpaha co 

CilCKTPaMll AAfl COKparn;eHII51 IlOTCph AaHHblX BO BpCM51 lIX perIICTPaQllll. floCAe 
Ir·:, 

Ha6opa CilCKTPbl . MOryT · 6b!Th npeACTaBACHbl B rpacpll'leCKOM BlIAC JU06b!Mll 

nporpaMMaMII Bll3YaAH3aQIDI AaHHblX. 06pa6oTKa TPeXMepHhlX co6b!Tllll 

6 
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BhlnoAirneTrn c noMorn;hJO nporpaMMbl PAW [9]. TiowoTOBKa AaHHblX AAH PAW 

ocyrn;ecTBAHCTCH CilCQllaAhHO HailIICaHHOH nporpaMMOH R2V, KOTopaH co6npaeT B 

TeKyrn;eiI AlIPCKTOpllll Bee ABOII'IHble cpail:Abl c TPCXMCpHh!Mll co6blTH.HMll, 

nponep51CT no npII3HaKaM npaBIIAhHOCTh CACAOBaHll51 co6b!TUH lI CAOB BHYTPll 

co6h!TU51, a 3aTeM C03AaeT TeKCTOBblll • cpail:A C AaHHblMll, npIIrOAHblll AAH 

npeACTaBAeHHH B BIIAe NTUPLE. 

3xcnepuMeHIDClAbHble pesy.llhmllJil1,l 

Pe3yAhTaTbl npoBeAeHHblX H3MepeHIIH Ha OCBC npeACTaBAeHbl Ha pnc.3,4,5. 

PerIICTPaQIIH ll3AY'JCHII51 ocyrn;ecTBAHAaCh TIAaCTll'ICCKIIM CQlIHTIIAAflTOpOM 
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169 169 
Yb- Tm 

flt,= 0,70 RC/KaRUA 

T,12= 661{7) RC 

1000 2000 3000 

HoMep KURUAU {T) 
4000 

Pnc.3 KpIIBa51 JaAepJKaHHhIX coBnaAeHnil: npn pacnaAe cocTO.HHIDI 316 K3B n 

169'"fm. 

pa3MepoM 020x15 MM B reoMeTPIIII 27t npII nopore pernCTPdQllll E ~ 30 K3B. HaMII 

lICilOAh30BaAC51 PdAHOaKTIIBHblH lICTO'IHlIK 169Yb, npn paCilaAC KOToporo 

B036YJKAaIOTC51 ABa H30MepHb1X COCT051HIDI C T112=52,6(9)HC (3Heprn51 ll30Mep11oro 

cocT051HH51 E=379 K3B) II c T 112=661(7)Hc (E=316 K3B). TiepBoe H3oMepHoe 
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HoMep KaHUAa (BJ 

Pn:c.4 Cne:icrp n:3.11.yqemm, ·pa3pIDKaro~ero n:3oMepHoe cocro.1mn:e - Et. 

CneKTP n:3.11.yqemm, 3ace.Muo~ero H3oMepHoe cocTo.smn:e - E2. 

COCTOHHn:e 3aCe.ll.HeTCH npn: K -3axBaTe n: npn: pa3p5JAKe COCTOHHHH 473 K3B 

nepeXOAOM 93 K3B. Pa3pHJKaeTCH OHO Ha BTOpoe H30MepHoe COCTOHHn:e nepeXOAOM 

c E = 63 K3B, KoTopoe IIOMHMO 3Toro KaHa.11.a 3ace..11.HeTcH TaKJKe n: npn: K - 3axnaTe. 

Tipn: pa3pHAKe 3Toro COCTOHHHH n:cnycKaeTCH PHA raMMa - .11.yqeil:, Han:60.11.ee 

HHTCHCHBHble cpeAH KOTOpbIX HMCIOT 3Heprn:IO 109, 118, 130, 177 n: 198 K3B. Ha 

pn:c.3 npn:neACH BpeMeHHOll cneK'I'p, npeACTaB.11.HIO~n:il: BpeM~ JKH3HH BTOporo 

H30MepHoro COCTOHHHH T112=66l HC. Tio.11.yqeHHOe 3Ha'l:eHn:e IlOATBepJKAaeTCH 

H3BCCTHbIMH .11.HTeparypHbIMH AaHHblMH. Ha pn:c.4 npHBeAeHbl cneK'I'pbI 

n:3.11.yqeHn:il: 3ace.11.5110~n:x n: pa3pHJKaro~n:x H30MepHoe COCTOHHn:e. TaK KaK 

K03!p!pllllllCHTbl ycll.11.eHHH no 3HepreTH'l:ecKHM KaHa.11.aM 6bl.ll.H ycTaHOB.11.CHbl 

paBHbIMH, TO BHAH0, 'l:T0 H30MepHoe COCTOHHHe 3aCe.ll.HeTCH HH3KO-

3HepreTH'l:eCKHM n:3.11.yqeHn:eM E2, a pa3pH~aeTCH 60.11.ee BbIC0K03HepreTH'l:HblM 

8 
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n:3.11.yqeHn:eM El. 3To Har.11.HAJIO BHAHO Ha pn:c.5, rAe npn:BeAeH AByxMepm,1il: cneKTP 

E 1 - E2 - connaAeHn:il:. 3KcnoHeHQlla.ll.bI{'oe pacnpeAe.11.e1me c TI/'.!= 53 uc 
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Pn:c.5 AnYMepHbIH cneKTP E 1 - E2 connaAeHn:il: npn: pacnaAe 169To. <:-. 

HAeHTH!pHQn:pyeTCH Meuee OAH03Ha'l:HO, TaK KaK B Ha'l:a.11.bHOll 'l:aCTH HHTerpa.11.bIIOro 

BpeMeHHoro cneK'I'pa Mbl HMeeM 3 BpeMeHllblX pacnpeAe.11.eHHH, COOTBeTCTB~J~HX 

pacn¾y H30Mep11blx cocToH11n:il: c T 112 = 53 uc, T 112 = 661 He, a TaKJKc npoQeccy 

HaK~Il.11.eHHH B036yJKAeHHblX COCTOHHHH C E=316K3B (T1; 2=661 HC) npn: paCII¾C 

cocToHHHH E = 379 K3B c T 112 = 50 HC (noC.11.eAOBaTe.ll.bHLiil: pacn¾ AByx H30Mepphlx 

COCTOHHHH.). B 

6bl.ll.H onn:caHbl 

AaHHOM 3KCnepHMeHTe npn: Tex YC.11.0BHHX H3MepeHn:H, K0~0pble 
"('-J 

pa11ee, 3cpcpeKTHBHOCTb" perHC'I'paQHH 3¾epJKaHHblX COBnilA~Hllll 

COCTaBH.11.a 11 % no orno111e11mo K n:3.11.yqeun:ro, 3apern:C'I'pHpOBaHHOMY AeTeKTopoM. 

OTMeTHM, 'l:TO 3ace.11.eu1-1e no pa3Hb1M Kana.11.aM nepnoro H30Mep11oro coCT0HHHH 
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(E=379 K3B) B 169\'b COCTaBJUieT OK0.11.0 94% Ha paCililA, a BToporo -:- OK0.11.0 100%. 

EcTeCTBeHHO, qTo- 3cpq>eKTllBHOCTh perncTPa1vm 3aAepJKaHHblX COBilaAeIUIH AAfl 

pa3HblX H30MpHb1X KaCKilAOB 6yAeT pa3HaH, TaK KaK oHa 3aBHCHT OT 

HHTeHCHBHOCTll nepeXOAOB n" % Ha paCililA, 3ace.1UIIOU1HX H30MepHoe COCTOHIIHe H 

reQMeTPHqeCKHX pa3MepoB CQHHTll.ll.JUITOpa. 

TipnMep MHHHMaAhHoro nepHOAa no.11.ypacnaAa, onpeAe.11.e1moro 3TllM 

MeTOAOM, npnBeAeH Ha pnc.6, Ha KOTOPO_M npeACTaB.11.eHa KpHBaH 3aAepJKaIIHblX 
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10 

400 

153 I.SJ 
Gd- Eu 

lit,= 0,35 HC/KaHUA, 

T,12= 4,1(3) HC 

;;, 

500 600 100 

HoMep KUHUAQ (T) 

, ·,800 

Pnc.6 KpHBaH 3c!ACPJKaHHblX connaAeHHH AAf1 cocTOHHHH 103 K3B B 
153

Eu 

(T112=4,1(3) HC). 

0 
COBililAeHHH, cooTBeTCTByIOlllaH npeMeHH JKH3Hll COCTOHHHH 103 K3B B 

153El.i C 

T 1/2 = 4, 1 (3)Hc. 1-1:HTeHCHBHOCTh 3ace.11.eHHH H30MepHoro COCTOHHHH COCTOBJUieT 15% 

Ha pacnaA. A,.51 AaHHoro Tlllla <I>3Y 3HaqeHHH MepTBoro npeMeHH BpeMeHHoro 

cp°opMHpoBaTe.lUI H HHTeHCHBHOCTH 3aCC.ll.eHHH H30MCpHoro COCTOHHHH 3HaqeHHe 
' \ . .. ,, 1:fl2 = 4 HC, oqeBHAIIO, C.11.CAYCT cqHTaTh HHJKHIIM npeAC.11.0M npn H3MepeHHHX 

. . 
npeMeH . JKH3HH IlOA06HblM MeTOAOM. Bb1COKaH 3cpcpeKTHBHOCTh pernCTPa:QHH 

10 

. ,, 

0 

3aAepJKaHHblX . -COBilaAeHHH AaHHblM 

(J 

cneKTPOMeTPoM Il03BOJUICT 
~~.) 

IllHpOKO 

HCilO.ll.l,30BaTh ero B OH - .11.anH-3KCnepHMeHTaX AAfl IlOHCKa ll30MepHb!X COCTOHHHH. 

.~ .,. ~ " 
Tio}rnMo 3Toro cneKTPOMeTP AaHHoro Tllna MOJKeT 3cpcpeETlfBHO ncno.11.1,3onaThcH 

TaKJKe ll AAfl HCC.11.eAOBaHHH 
• 

cpoTOyMIIOJKHTeJUIX (10]. • 
• ,.0 

·• . 
A1nopbl BblpaJKalOT 

0 

npoqeccoB o6pa3oBaHHH ~oC.11.eHJ.1,my.11.1,con B 
a o• 

CBOIO npH3liil.TC.11.1,HocTh 3a npnroToB.11.eHne .. . 
PaAlfOaKTllBHoro HCT0(J!HKa H.A.J\e6eACBf-:,H A.<l>.HonropoAOBy. " 

: 0 
AamiaH pa6oTa Bblno.11.lleIIa npn q>HHaHconon noMepJKKe P<I><I>l-1 (KoA 

rpaurn N2 95 - 02 - 05686a). .. 
¢ 

0 
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