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Pa6oTa BbIIIOnHeHa COBM0CTHO COTpynHHKaMII TawKeHTCKoro rocy)lap

CTB0HHoro yHIIBepcn:TeTa, 06'h0JlIIH0HHOro IIHCTIITyTa 5IJl0pHhIX IICcnenoBaii:ii:li: 

II CaMapKaHJlCKoro rocyJlapCTBeHHoro YHIIBepcIITeTa. 
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l13MepeH!HI BpeMeH )Kll3Hli B036y)KJl8HHblX COCT051Hllll 99,0 K9B B 153 Tb ' 

104,4 K9B B 
163 Er ' 297,5 K9B B 

165 Er npOBOJlHnHCh Ha ycTaHOBKe nnH 

H3MepeHH5I BpeMeH :lKH3HH B036y)KJl0HHbIX COCT051Hllll 5I)lep MeTOJlOM e-y 

3anep)KaHHblX COBnaneHHll. <PoKycupOBKa sneKTpOHOB B e -KaHane npOH3Bo-

JlHnacb C IlOMOWbID CBeTOCHnbHOro MarHHTHO-nIIH30BOro cneKTpoMeTpa, a ne

TeKTHPOBaHHe - C IlOMOWhID nnaCTH'ieCKOro CUHHTlWJISITOpa Ii qJOTOYMHO)KIITe

nsi rnna XP-1020. 

B Y -KaHane IIcnonb30BancSI CUHHTnnnSIUIIOHHblll y -cneKTpOMeTp C 

nnaCTH'ieCKIIM CUIIHTunnSITOpOM II qJOTOYMHO)KIITeJieM Tuna XP-1020. 

BpeMeHHOll KaHan ycTaHOBKH COCTOSin 1!3 JlIIOJlHOrO npeo6pa30BaTeJI5I 

"BpeMSI-aMilJIHTyna" Ii MHOroKaHaJibHOro aHaJIH3aTopa THila LP -4050 C 'iHC-

JIOM KaHaJIOB 

Te /1/. 

512. l1cnonh30BaHHasi annapaTypa nonpo6Ho onHcaHa B pa6o-

p anHoaKTHBHbie rrpenapaTbl 

( 163 Tm 137 MIIH 

f3 +, € 

163Er) Ii 165 Tm 

153Dy ( 153Dy 8f3,0+ 'ita.Q.... 153Tb ), t63Tm 

' € 

165 29 'lac 165 E ) ( Tm ---➔ r 6bIJIH nony'ieHhI 
f3 +,€ 

B pe3ynhTaTe peaKUHH rny6oKoro pacmenneHHSI TaHTana. npH 6oM6apnHpOBKe 

ero npoToHaMH ·c SHeprueii: 680 MsB Ha CHHXpoUHKlIOTpoHe Ol1fll1. BbIJlene-

Hile npenapaTOB 153 Dy , 163 Tm Ii 
165 Tm 1!3 nponyKTOB peaKUlili npOH3BO-

JlHnOCh MeTOJlOM XpOMaTorpa¢H'i8CKOro pa3)lelleHHSI. 

TipH U3MepeH~5IX BpeMeH )KH3HII B036y:lKJl0HHbIX COCTOSIHIIll sinep 6b!Jlll 

HCilOJih30BaHbl cnenyromHe, KaCK8JlHbie COBrraneHIISI: 

a) ( K - 99,0 KSB 
153 Tb ) ( Ey = 350 -1- 900 K9B) JlJISI ypoam1 

99,0 KSB SIJlpa 
153 Tb ; 
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6) ( L - 104,4 KSB 163 Er ) ( Ey = 150t-1000 KaB) aJHI ypOBH<H 

104,4 KSB B smpe 163 Er ; 

B) ( L - 54,45 + L - 53,30 + M-47,15 KSB 165 Er + L -57,0 KSB 
16 7 Er ) ( E y = 300 t- 900 KaB) .unS1 ypoBHS1 297 ,5 KSB B smpe 16 5 Er . 

B lUl0HT!I'IHhlX _ycnoBHlIX C IlOMOlllblO npenapaTa 6°Co 6bmH CHSITbl MrHo

J?0HHbie COBil8J:{0HHSI. ITonyqeHHbie TBKHM o6pa30M KpHBbie pacnai:tOB 3THX coc

TOSIHH:i-i npHBei:teHbl. Ha pi:rc. 1 a, 2a Ii 3a. Ha p11c. 16.__ 2 6 H 36 IlpHB0.Cl0Hbl 

yqacTKH cneKTpoB aneKTpOHOB BHyTpeHHe:i-i KOHBepcIrn 153 Tb , 163 Er 11,16 ~.Er. 

ITepHOJ:lbl nonypacnai:ta B036y)l{J:{0HHbIX YPOBHe:i-i onpe.ueneHbi M0TO.UOM 

HaHM0HblliHX KBai:tpaTOB no 3KCilOHeHUHanbHOMY cnai:ty qacTH KPHBOll sai:tep)l{aH

HblX COBITai:teHHH, i:tnsr KOTOpoil BbmonHsrnocb ycnOBHe 

F (M) 
-----»l. 

P(M) 
TaKHM o6pasoM, nonyqeHo 

T 99,0 
1/2 3KCIT.yp. 

15~ -9 
Tb= ( 1,4 ! 0,3) • 10 ceK, 

163 ( -9 
Tl/ 104,4 K3B Er= 0,3+0,05)•10 ceK 

2 aKcn.yp. -

H i:tnsr KpHBOll sai:tep)l{aHHhIX coBnai:teHHll ( E e = 44,0 KaB) ( E y = 300 f- 900 ·KaB) 

nonyqeHo 

T1/2 aKcn. = (l,0:0,3)·10-
9 

ceK. 

K:aK BHAHO H3 puc. 36, yqaCTOK cneKTpa aneKTpOHOB, BbI.[leneHHOro B 

e -KaHane i:tnsr H3MepeHHSI BpeMeHH )l{ll3HH B036y)l{J:{0HHOro COCTOSIHHSI 297,5KaB, 

B sr.upe 165 Er cnO)l{HbI:i-i. Ha H3MepeHHe BpeMeHH )l{ll3HH 8TOI'O COCTOSIHHS1 

OKa3blB8lOT BnHSIHHe ypoBHH 47, 15 K3B H 296,2 K3B 16 5 Er • KOTOpbie pa3-

pS1)1{alOTCS1 nepexo.uaMH C 8Hepr11e:i-i 47, 15 K3B ( BbI.[lenS1IOTCS1 M-47, 15 KSB) 

H 53,30 K3B ( BbIJ:tenS1lOTCSI L -53,30 K3B). KpoMe Toro, IlOA cnm1rno:i-i nHHHell 

L -54,45 + L - 53:30 + M-47,15 K3B HMeeTcsr BKnai:t OT nHHHH L -57,0 K3B 
167 Er . 1-IT06bi us6e)l{aTb BnHS1HHS1 nocnei:tHer'o Ha pesynbTaTbl H3MepeHHS1 

BpeMeHH )l{H3HH ypoBHSI C aHeprue:i-i 297 ,5 K3B B y -KaHane 6hinH BbIJ:{eneHbl 

y -nyqu, 3HeprHSI KOTOpb!X npeBhflnaeT 300 K3B. 
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PHc. 1. a) KpHBaH aanepJKaHHhIX cosnaneHHii ( K - 99,0 153 Tb ) ( E y 
= 350fo900 xas)(11eHa KaHana = 0,206 HCeKIKaHan);. 6) yqacTOK cneKTpa 
aneKTpoaos Dy . 
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P11c. 2. a) • - Kp11BaH aaneplKaHHhIX coBIIa.lleH11ii: ( L- 104,4) ( E y = 
= 150 r 1000)' X - MrHOBeHHble COBila.lleHIIH ( 6° Co) ( ueHa KaHana = 
= 0,122 HCeKIKaHan), 6) y'IaCTOK cneKrpa sneKTpOHOB 163 Tm. 
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Puc. 3. a) KpnaaH aaneplKaHHblX coananeH11ii: ( E 0 = 44 Ksa) ( E y=30Or 
900 K9B) (ueHa Kaaana = 0,174 HCeKIKaaan), 6) y1J:acroK cneKrpa sneKrpo
HOB Tm 
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Xonr cyMMapaasr. HHT0HCHBHOCTb KOHBepCHOHHblX nHHHH L - 53,30 H 

M-47,15 He rrpeBbilllaeT 20% HHTeHCHBHOCTH L - 54,45 K9B 12 /, Henh3SI 

yqecTh BKnan 9THX n0HHH IIPH H3MepeHHH BpeMeHH )K03HH ypOBHSI 297,5 K9B 

t65 Er 

HallIH 0ccnenoBaH0sr rrOKaaan0, qTo rrepHOJlbI rronypacrrana ypOBHeH 

47,15 K9B H 296,2 K9B paBHbl T1/2 = 4,4 •10-9 ceK H T1/2~ 0,2-10-9 CeK, 

COOTB0TCTBeHHO. TaK KaK nnsr CYMMapHOll KpHBOll aanep2KaHHb!X COBrraneHHH 

L-54,45 + L - 53,30 + M-47,15 K9B 
165 Er) ( E_y=300t-900 K9B), 

rne acpcpeKT COBrraneHHll ypoBHSI 297,5 K9B 3a cqeT ( L - 54,45 165 Er ) 

C Ey= 300t-900 K9B 
165 Er) 6oJihIIIe, rronyqeao T 1 ; 2 = (1,0:!:0,3)•10-0 ceK, 

To, oqeBHAHo, qTo rrepuon rronypacrrana ypoBHSI 297 ,5 K9B 
16 5 Er 6yJleT, 

-9 
T ,;2 ,::; 1,0•10 ceK. 
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