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BeeoeHue 

l..l,enLIO HacTO.llll(eii: pa6oTld .liBnHeTcH npoBe)).eHHe Ha)),e)K
Hoii: H)).eHTH4>HKauuu H30Tona 160 Yb. HMeiOIUHecH B nu
TepaType CBe)).eHHH 0 ero Cyll(eCTBOBaHHH HenonHld H npo-
THBOpeqHBld. 

Bneo:Blde H30Ton ""' 1 u HaOniO)).ancH B peaKUHH 
124- 40. 160 III 

la\ Y' 

I e ( Ar, 4n) Yb · ' . llepHO)). ero nonypacna)).a 6ldn 
YCTaHOBlleH no HeKOTOpOMY 3aMe)).neHHIO B y6ldBaHHH HH
TeHCHBHOCTH y -nepeXO)).a 125,7 K3B )).OqepHero 160Tm H 
oKaJancH paBHldM T 112 = 4,8 MUH. 

12 I 
B pa6oTe ' 1 npu uccne)).oBaHHH npo)).yKTOB peaKUHH 

162 3, 
Er( He, xn) 6ldnH o6Hapy)KeHld raMMa-nyqu c JHep-

rHHMH 78,3 /100/, 600 /91/ H 631,7 /37/ K3B, HHTeH
CHBHOCTb KOTOpldx y6ldaana c nepHO)).OM nonypacna)).a T112= 

= 4,1 ±0,2 MUH. Haii:)).eHHlde raMMa-nyqu aaTopaMH pa6o-
/ I lffi 13 I Tld 2, OTHeCeHld K pacna)).y Yb, HO B pa6oTe'' ' nOKa-

JaHo, qTo raMMa-nyqu 78,17 /48,9/, 599,8 /38,8/ H 
631,3 /21/ npHHa)).ne)KaT pacna)).y 161 Yb c nepHO)).OM 
nonypacna)).a T = 4,2± 0,2 MUH. 

l/2 

Meaoot.1 U3MepeHUJI u 3KcnepuMeHRaAbHble 

pe3yAb1/fQIIIbl 

B pa6oTe ucnonLJoaanocb JKcnepHMeHTanL~~e o6opy
)).OBaHHe, C03)1.aHHOe no nporpaMMe JICHAITII' 

4 
, n03BO

ilJIIOll(ee npOBO)).HTb cneKTpOCKOnHqecKHe HCCile)).OBaHHH KO
pOTKO)KHBYIUHX H30TOnOB C nepHO)).OM nonypacna)),a )1.0 1 MUH. 
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~ni nonyqeHHI paAHOaKTHBHWX HCTOt{HHKOB DPHMeHinHCL 
ABa pa3HWX weTOAa. B nepaow cnyqae MHWeHL H3 weTan
nHqecKoro TaHTana aecow 0,5 z o6nyqanacL Ha awaeAeH

HOM ny'IKe npoTOHOB E P = 660 M 3B CHHXpOUHKnOTPOHa 
OHJIH. Bpews o6ny'leHHI cocTaBnsno 3 MUH. ~ocTaaneH
Has DHeBMODO'ITOB o6nyqeHHai MHWeHL 3arpy~a~aCL He· 
nocpeACTBeHHO B HOHHWB HCTOt{HHK wacc-cenapaTopa15 ~ 
llpOAYKTLI rny6oKoro pac~enneHHI TaHTana, AHcWlYHAHPYJO· 
~He H3 MHWeHH, cenapHpOBanHCL DO H306apaM MeTOAOM, 
ODHCaHHWM B pa6oTe 161. Ha BCe onepa~HH OT KOH~a o6ny
qeHHI AO Haqana H3MepeHHI rawwa-cneKTpa H3o6apwA=160 
YXOAHllO He 6onee 3,5 JHUH. 

llo BTOPOMY MeTOAY, o6ecne'IHBaiO~eMy XHMHqeCKOe 
BLIAeneHHe HTTep6Hs H TYnnHI, 5 z cycneH3HH Ta 20 5 B 
0,1 M HCl o6nyqanocL Ha BLIBeAeHHOM nyqKe npoTOHOB. 
fipOAYKTLI peaK~HH 3a cqeT OTAaqH C BLIXOAOM AO 40~ 
nepexoAIT B ~AKYJO 4la3y /7 I. BLIAeneHHe HTTep6Hs H Tyn
nHI H3 cwecH P33 npoBOAHnocL Ha xpowaTorpa~HqecKoi 
KOllOHKe pa3MepOM 2 X 60 JHJH C HCDOllb30BaHHeM KaTHOHH
Ta Aminex -A 5. 3niOeHTOM cny~Hna a- OKCHH30MacnsHas 

KHCllOTa C KOH~eHTpa~HeB 0,07M H pH=4,8. BLIMLIBaHHe 
HTTep6HI HllH TynnHI DpOHCXOAHllO qepe3 3 7 4 MUH B o6'Le
Me OAHOB KannH. llocne 3Toro BLIMLITWB 3neMeHT 6wcTpo 
3neKTpOOC~AanCI Ha BOllb~paMOBYJO ~OnLry /5 JHJH 2 . jiB~ 
KOTOpas H DOMe~anaCL B HOHHLIB HCTOt{HHK Macc-cenapa
TOpa. H3MepeHHI cneKTpoa raMMa- nyqei nonyqeHHLix He

TO'IHHKOB Ha'IHHanHCL DpHMepHO 'lepe3 20 MUH nocne 
KOH~a o6ny'leHHI MHWeHH. TaKHM o6pa30M, nepBLIB MeTOA 
D03BOllill BLIAenHTL H30TODLI 3Hat{HTenLHO 6WCTpee H TeM 
CaMLIM nony'IHTL 6onee CHllLHLie HCTO'IHHKH. BTopoB o6ec

ne'IHBan, noMHMO A , npswyro HAeHTH~HKa~HIO z H3oTona. 

~ni H3MepeHHI CDeKTpOB raMMa- ny'leB HCDOllL30BanHCL 
rawMa-cneKTpoMeTpLI c Ge (Li) -AeTeKTopaMH c qya
CTBHTenLHWMH 06'LeMaMH 3,0; 27 H 40 CJH, a HX 3Hepre
TH'IeCKOe pa3peweHHe COCTaBninO 0,9 K3B AHI 3HeprHH 
120 K3B; 3,5 H 2,5 K3B - All'1 3HeprHH 1333 K3B, COOT
BeTCTBeHHO. 

CneKTPW raMMa-nyqea H3o6apw A=160 nony'leHw a 
OAHOB H3 HeCKOnLKHX cepHB H3MepeHHB H npHBeAeHLI Ha 
pHC. 1. 
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Puc. 2. HaMepeHue nepuooa noAypacnaoa Yb no y6br-
eaHUIO UHmeHcueHocmeu KX-u zaMMa-Ay'leii. 

B 3THX raMMa-cneKTpax, KpoMe raMMa-nepexo,D;oB, 
CJie,D;YJOIQHX 3a pacna,D;OM H3BeCTHOrO H30TODa 160Tm /8/ , 

ua6mo,D;aJIHCL TaiOKe KX -nyqu TYJIJIBJI H pJI.IJ;raMMa-nyqeii, 
3HeprHH H OTHOCBTeJILHLie BHTeHCHBHOCTH KOTOpLIX ,D;aHLI 
B Ta6JIHne. llepao.IJ; nonypacna.IJ;a onpe.IJ;eneu no cna,D;y au
TeucaauocTeii 3THX raMMa- nyqeii H KX -nyqeii TYJIJIBJI B 
cocTaBJIJieT T 112 = 4,8±0,2 MUH I puc. 21. 

HcnoJIL3YJI npenapaTw, nonyqeuuwe BTopwM MeTO.IJ;OM, 
MLI H3MepJIJIH cneKTpw raMMa-nyqeii B30Tona 160 Yb , 
I puc. 3al B 

160 
Tm I puc. 361. TaK KaK ua6.rny'l!'8'eMwe 

HaMH HOBLie nepeXO,D;LI BLICTynaiOT B HCTO'IHHKe Yb H 
160T OTCYTCTBYIOT B HCTO'IHHKe m, MO)KHO O,IJ;H03Ha'IHO 
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Puc. 3. ct>pazMeH111bl zaMMa- cneKmpa Yb /A/ u 
160 Tm /E/, noAy'leHHble nocAe Mace- cenapupoeaHUJI (JpaK
fiUU Ummep6UJI U 111YAAUJI. 

cKa3aTL, 'ITO nepequcneuuwe B Ta6nane raMMa.·Jbepexo,D;w 
c T 1; 2= 4,8±0,2 MUH npaua,D;ne>KaT K pacn~y Yb. 

ABTopw pa6oTLI 121 npa o6Jiy'leHHB 1 Er BOHaMH 
3

He Ha6JIJO,D;aJIB raMMa-nepeXO,D;LI C 3HeprBJIMH Ia HHTeH
CHBHOCTJIMH/ 173,9 K3B 11001 H 215,7 K3B 147 I c nepao
.IJ;OM nonypacna,D;a 14,6±0,51 MUH. Hx pe3yJILTaTw co
rnacyroTcJI C HaWBMH, O,D;HaKO npHDHCaHHe 3TOB aKTBBHOCTH 
B pa6oTe 121 B30Tony 

158 Yb JIBJIJieTcJI oWB6o'IHLIM. 
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Ta6mma 

(3HeprHH H OTHOCHTenbHhlB HHTBHCHBHOCTH raMMa-nyqeA, 

B03HHKaiOrn:Hx npH pacnaae 160Yb 

E~ {Ran) LlE\' Jy ~J(' 

Kc(. (rrm) IOO,O 8,6 

132,23 0,05 9,9 O,G 

I4CJ,35 0 05 , 16,G 0,9 

173,76 0,05 77,4 3,3 

215,78 0,06 32,0 2,4 

373,2 0,20 3,5 (),5 

B 3aKmoqeHBe aaTopw rny6oKo npB3HaTeJILHLI K.JI.rpo
MOBY 3a llOCTOJJHHLIB BHTepec K pa6oTe B KOJIJieKTBBY 
B3MepaTeJILHoro ~eHTpa JIJIII OHJIH 3a 6oJILWYJO noMo~L 
npB npoBe,IJ;eHBB 3TOrO 3KCnepBMeHTa. 
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