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Hccne,qosaHHIO pa,qHoat<THBHoro pacna,qa HeHTPOHo,qe!J>HI..IHTHbiX H3o:-
Tonoa 1

5
6Er I TYz · ~ 19,5 MHH/, 158 Er I TYz = 2,3 41 H 160Er 

I T~ = 30 41 nocBRIJieH pR,q pa6oT/1-11/ pesy!lbTaToM KOTOPbiX 
RBHn6cb ycTaHosneHHe cxeM sos6ym,qeHH~~ cocTORHHH ,qo4epHHX 
R,qep ronbMHR. XoTR a IlHTepaType .npe,qnomeHbl ,qosonbHO ,qeTa!lbHbre 
cxeMbl yposHeti He4eTHo-He4eTH~x R,qep · Ho c A .. 156..:160,' o,qHat<o, 
Ha HaW B3r!lR,q, Hef<OTOp~e BamH~e BOnpOCbl Tpe6oBa!lH npose,qeHHR 
,qonO!lHHTe!lbHbiX HCC!le,qoaaHHH. 

1. npH 6eTa-:pacna,qe 4eTH0-4eTH~X H30Tonoa ·Er ,qonmeH peanH-
30BaTbCR paspeweHHbiH, Hesa,qepmaHH~H (au) . nepexo,q raMoaa.;.Ten
!lepa THna P7/2-/523l _,. n 5/2-15231 C B036ym,qeHHeM B ,q04epHHX 
He4eTHO-He4eTH~X R,qpax COCTORHHR 1+( p7/2 "":/523/- .n 5/2-/S23/I. 
8 6onee TRme!lbiX R,qpax Ho /A= 162, 164, 1661 COCTORHHR 1+ yt<a3aH
HOro THna O,qH03Ha4HO H,qeHTH!J>HI..IHPOBaHb~l2~ Tat<OH YPOBeHb HaMH 

. paHee. 6bl!l Hati,qeH H B R,qpe 156Ho /1-3/, 0,qHat<o _B R,qpax 1fi8Ho H 
1SOHo, HeCMOTpR Ha ,qeTa!lbHOe H3y4eHHe pacna,qoa 158Er H 160Er, 
,qo CHX nop He H,qeHTH!J>HI..IHPOBaHbi CcJCTORHHR 1+ yt<a3aHHOrO. BbiWe 
THna.-

2. .Qpyroe Heom~1,qaHHOe RB!leHHe, C f<OTOPbiM Mbl CTO!lf<HYilHCb npH 
Hccne,qoaaHHH pacna,qa · 156Er r.1 158 Er, ecTb CH!lbHoe saceneHHe 
B ,q04epHHX. R,qpax YPOBHeti C I 17 =1-, npH4eM Ha Hef<OTOpbr'e H3 HHX 
6eTa-nepexO,qbl Xapat<TepH3YIOTCR He06bi4HO Ma!lbiMH 3Ha4eHHRMH lgft ' 
1-5,01. 

· . . 1U 
3. PaHee

121 
Mbl yme OTMe4anH, 4TO 6eTa..;pacna,q. 

68
Er13

8 
... 

-+ 1~~ Ho OO npOHCXO,qHT Mem,qy COCTORHHRMH R,qep, !J>OpMa f<OTOpbiX 
3aMeTHO OT!lH4aeTCR. no:noMy MOmHO 6bl!10 omH,qaTb/3/ ,qonO!lHHTe!lb
HOro sanpeTa Ha sepoRTHOCTb 6eTa-nepexo,qos. 

HaCTORIJieH pa60TOH M~ no,qao,qHM HTOrH HaWHX MHOrO!leTHHX HC
C!le,qoBaHHH, l..le!lbiO f<O.TOp~X H RB!lR!lOCb ,paCCMOTpeHHe Tpex nepe-
4HC!leHHbiX BOnpOCOB. npe,qsapHTe!lbHble pe3y!lbTaTbl HaWHX HCC!le,qo
BaHHH ony6!1HKOBaHbl a/7,8,111, 

1. YCflOBHR 3KCnEPHMEHTOB 

HetiTpoHo,qe!J>HI..IHTHbre HYKIIH,qbr 3p6HR M~ nony4a!lH a peat<LIHH rny-
6ot<oro pac111enneHHR TaHTana 6biCTp~MH npoToHaMH. MHweHH Maccoti 
0 ,s-:- 5 r o6ny4a!lHCb Ha BHyTpeHHeM 'ny4t<e CHHXPOI..IHf<JlOTpoHa I E P = 
= 660 M3B, I p- 2,5 Mt<AI H CHHxpo!J>asoTpoHa OHRH I EP et 10 f3B, 
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lp-8 ·1 o10 npOTOH/c/. BpeMR o6ny4eHHR sapbvtposanocb OT 0,5 AO 
30 4 B 3aBHCHMOCTH OT nepHOAa nonypacnaAa, He06XOAHMOro AllR 
HCCSleAOBaHHR H30TOna. 

HeTOAOM coocamAeHHR H3 o6ny4eHHOH MHWeHH 6~na BWAelleHa 
cMecb peAK03eMellbHbiX paAHOHYKilHAOB - npOAYKTOB peaKLIHH Ta+P· 
Ha MHKpOKOSlOHKe MeTOAOM KaTHOH006MeHHOH XpOMaTOrpa~HH nony~ 
4eHHaR CMeCb SlaHTaHHAOB pa3AellRSlaCb Ha OTAellbHWe 3SleMeHTW. 
C nOMO~b~ 3SleKTpOMarHHTHOro Macc-cenapaTopa paAHOXHMH4eCKH 
B~AelleHHaR. ~paKLIHR 3p6HR. 6~11a pa3AeSleHa no ·MaCCOBbiM 4HCSlaM. 

AflR nOilY4eHHR OTHOCHTeSlbHO KOpOTKOmHBy~ero H30TOna 156Er 
M~ AOnOilHHTeSlbHO HCnOSlb30BaSlH MeTOA 11ropR4ero TaHTana 11

• 06ny-
4e~Ha~ B Te4eHHe 15-20 MHH Ha BHewHeM ny4Ke CHHXPOLIHKSlOTpOHa 
/Ep-0, 1'MKA/ TaHTanosaR MHWeHb /0,5. r/ noMe~anacb HenocpeA- . 
CTBeHHO B HOHHWH HCT04HHK nosepXHOCTHO-HOHH3ai..IHOHHOro THna H ' 
npH TeMnepaType 2700°C npoBOAHSlaCb Macc-cenapai..IHR npOAYKTOB , 
peaKL(HH. 0AHaKO BbiAeSleHHaR B 3TOM Clly4ae H306apa A:: 156 nOMH- l 
MO 156 Er COAepmana TaKme 156 Tm I T Yl = 1 , 5 MHH/ H 156Ho 
IT~ = 56 MHH/. . % 

raMMa-H3Sly4eHHe H3MepRS10Cb c noMO~b~ 'cneKTpOMeTpOB c Ge(Li)
AeTeKTOpaMH 06'beMOM 0,5; 0,'8 H 38 CM 3• npv. 3TOM 3HepreTH4eCKOe 
pa3peweHHe cneKTpoMeTpos cocTaBnRno' 0,5 (57Co) , 0,6 (57 Co) 
H 2,2 K3B f 0Co), COOTBeTCTBeHHO. noAp06HOCTH MeTOAHKH H3Mepe

.Hi1R H o6pa60TKH .y -cneKTPOB onvtd!HW s/141. 
CneKTpw 3SleKTpOHOB BHyTpeHHeH:KOHsepcHH H3MepRSlHCb c no

MO~b~ 6e3mene3Horo 6eTa-cneKTpoMeTpa c TOpOHAallbHbiM MarHv.T
HbiM noneM/15/ H 6eTa~cneKTporpa~a C nOCTORHHbiM OAHOPOAHbiM Mar
HHTHbiM noneM/16/~ Pa3peweHHe 6eTa-cneKTpOMeTpa THna ~ 1AneSlbCHH 11 

COCTaBSlRSlO 0,8% npH CBeTOCHSle 15%. Pa3peweHHe 6eTa-cneKTpo
rpa~a COCTaBSlRSlO 0, 05%. HCT04HH.KH AllR 6eTa-cneKTpOMeTpa THna 
11AnenbCHH 11 npHrOTasnv.sanv.cb c noMo~b~ Macc-cen.apaTopa, a AllR 
6eTa-cneKTpOrpa~a - 3SleKTpOSl~TH4eCKH H3 ~paKLIHH 3p6HR. 

AflR nOATBepmAeHHR cxeM:pacnaAa H3y4aBWHXCR H30TOnOB B pa6o
Te 6blllH BblnOSlHeHbl H3MepeHHR e- y -cosnaAeHHH Ha 'YcTaHOBKe /17 I, 
C03AaHHOH Ha 6aae 6eTa-cneKTpoMeTpa c TOPOHAall.bHbiM 'MarHHTHbiM 
noneM H raMMa-cneKTPOMeTpa, c Ge(Li) -AeTeKTopoM o6'beMOM 35 eM~ 
Pa3pewa~~ee speMR ycTaHoBKH s Hawv.x .onwTax 6blllO 2 r= 50 He. 

2. 3KcnEPHHEHTAnbHbiE PE3Ynb TATbl 

2. 1. PacnaA 156 Er ... 156Ho • CseAeHHR o y -ny4ax 156 Er .npv.
BeAeH~ B Ta6n.1 • 06HapymeH~ paHee HeH3BeCTH~e nepeXOAbl 186,0 
H 352,0 K38. noATBepmAeHa npHHaAilemHOCTb K pacnaAY 156Er ne
peXOAa 133,5 K38. 

B Ta6n.1 'npeACTasneH~ TaKme CBeAeHHR 06 3SleKTpOHaX BHyTpeH-
HeH KOHBe'pCHH·. YT04HeH~ ony6SlHKOBaHHble paHee AaHHWe/11 06 HH..; 

2 

Ta6mu~a 

CB.eAeHHH 0 y -nyqax H ::meKTPOHaX BHyTpeHHeH KOHBepCHH 156Er. 

E1, KaB I} Ie• OTH. e.l{. 
A OTH.e,l{. K L M N 

29;9!_{),! I7,0±I.~ - 255±25 50±5 !3±2 MI+(O ,II!_{),02)~~E2 
35,3!_{),! ·. roo - . 8!±8 20,±3 S:ti EI 
52,2±0,! - - 428±42 95±!5 25±5 ··M3 • 

I33,5;t0,4 4,4±!,4 7,7±!,5 !,3!_{),3 - - MI 
!86,0!_{),5 !,5!_{),6 - - - - -
352,Q±I,O I ,6!_{),8 - - - - -

IlpHMe'IaHHe: HHTeHCHBHOCTH ~ H I e npHBeAeHbi· B OAHHX OTHOCH
TenhHbiX e_AHHHQax. l OTH.eA. = /0, 182+0;018/% Ha 
pacnaA HS 6anaHca HHTeHCHBHOCTeH. 'HopMHpOBKa Bbi
llOnHeHa no KOS!l>!l>HQHeHTy KOHBepCHH aL (E1) =0,78 
nepexoAa 35,3 KsB. 

TeHCHBHOCTRX L -nHHHH nepeXOAOB 29,9; 35,3 H 52,2 K3B. 06Ha
pymeH~ K- H L ~llHHHH nepexoAa 133,5 K3B. C noMo~b~ 6eTa-cneKT
porpa~a H3y4eHa CTPYKTypa L- H M - llHHHH nepeXOAOB 29,9; 35,3 
H 52,2 K3B. nony4eH~ ClleAy~~He OTHOWeHHR HHTeHCHBHOCTeH SlHHHH: 

Ey = 29,9 K38 L I: LII : L 111 : MI :MII = 1:0,14:0,039:0,25: 0,033 
I . 

Ey = 35,3 K3B L I LII : LIII : M1 : Mu = 1: 0,60: 0,80 .: 0,26 : 0,20 

Ey 52,2 K3B L 1 L II : L 111 : M1 : M II: M111= 1:0, 125:2,63:0,25:0,038.:0,625 

CpasHeHHeM H3MepeHHbiX OTHOWeHHH HHTeHCHBHOCTeH L- H M-nv.
HHH C OTHOWeHHRMH TeopeTH4eCKHX BeSlH4HH K03~~HLIHeHTOB BHyTpeH
HeH .KOHBepCHvt118 / YCTaHOBSleH~ THnW MYSlbTHnOSlbHOCTeH y -n-epexo
AOB: 29,9(Ml+0,11%~2); 35,3(E1) H 52,2 (M3). BbiBO.Qbl 0 THnax MYilbTH
noSlbHOCTeH.YKa3aHH~X Tpex nepexo,qos cornacy~TCR c HaWHMH npem-
HHMH BbiBOAaMH Ill. . ,· · 

AnR y -nepexo,qa 133,5 K3B onpe,qeneHbl senH4HHa lZJ{~ 1 ,66.!_0,83 
H OTHoweHHe KIL=5,9+2,0. 0TC~Aa cne,qyeT, 4To nepexo,q HMeeT 
MYilbTHnonbHOCTb "M1.- · 

H3MepeH~ cneKTp~ cosna,qeHHH y-ny4eH c 3SleKTpoHaMH sHyTpeH
HeH KOHBepcHH L 29,9 H L35,3.. raMMa-ny4eH, cosnaAa~~Hx · c 3SleKT
poHaMH L.35,3. He o6HapymeHo. C KOHsepcvtoHHbiMH 3SleKTPOHaMH L29,9 
o6Hapy>KHBa~TCR cosnaAeHHR cneAY~~Hx y :_nepexo,qos /s .cKo6Kax 
yKa3aH~ OTHOCHTellbHWe HHTeHCHBHOCTH/: 133,5/=4,4/, 186,0 
/1,8.!_0,7/, 352,0/1,9.!_0,8/ H 511,0 K3B/1,6.:t_0,6/. 
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Ta6mu~a 2. 

'CBe,D;eHHH o raMMa-Jiyqax H 3JleKTpOHaX BHyTpeHHeH KOHBepCHH 158Er 

Ef • DB If, OrH.e.Jt, Jimum Ie• OT!i,e.Jt, o(.e,(aKcn.) InOJ!H,oTH.e.Jt, .A 
I 2 3 4 5 6 7 

24,4±Q,2 25±4 LI 42Clj;70 I6,8,±5,6 775,t85 MI/E2=200a) 

L2 IOOj;20 
M I8Q±35 

(25,5;t(l,2)d) 
N 50±I2 

. I7,±3 
28, 7,t0,2 <:3 L" 23±7- >5 35±II MI 

30,8,t0,2d) 
~ <.6 

MI+N3%E2 B) <::3 ' LI 20,±5 >5 43j;II 
43,5t,O,I 62±,I8 LI 2!0+30 3,4±_!,5 354.:!;54 MI/E2=o2BO a) 

L2 2s±a 
M 45t,I5· 

(EI) r) .45~5±.0,2 LI ··.60±20 . 4BO;t.I60 
'50,6,t0,2 2!±7 Lr 32±!0 I,5;t0,'9 77.:~:23 .Jt) 
f!{l • 25±4 t 00 38±4 K !50.±30 3,95±!,20 I5900;t,I240 E3 

L !2000±!200 

M 3000,±300 
N 800±!00' 

70,Q,tO,I . !0,±3 K 47±!3 4,7±2,7, 65±!8 EI +..., 3%E2 
71 '95,t0 t 05 ISOO;tiOO K 9350.:!;940 5,85.:!;!~05 I2660j;I260 MI+ ( O,I3%E2 

L !400±!40 
M 220.:!;20 
N 87±9 

.. \ 

Ilpo,o;oJIJKeHHe Ta6JIH~bl 2 

r· 2 ·3 4 5 . 6 7 

93;7j;0,2 27,±5 . 
I8a) !!5,36+0,05 . 3Clj;6 K 0,60,±0,20 50.±8 (E2) 

IIB 4+0 5 d) ---f5 L (.I,O 
I62:5:o:5 d) 7±3 K 2,0±0,7 9,5.:!;4,0 

- d) 6,±3 ·K 3,0j;I,5 !0.:!;4 I9Q,2±,0,5 
I95,4;tO,I 200.:~:!5 K 70j;I5 . 0,35;tCJ,IO 2B5;t28 MI 

l. !2.:!;4 0,06,±0,02 
200,2±,0,3 c;6 
204,2±,0,2 29,±5 K 6,5±2,0 0,22j;O,II 37.:!;6 MI+E2 
208,0;tCJ,3 !2±,3 K 3,0j;I,5 0,25,±0,!4 !6.:!;4 MI+E2 
238,9±'),2 30.:!;4 K 8,8j;I ,8 q,29;tCJ,IO 40.:!;5· MI. 

L I,5t,0,5 
(2,6.:!;0, 7) ·ro-2 . 248' 58±')' 05 390j;24 K !0±2 403.:!;25 EI 

l. 2,5;tCJ,4 
27I;I;t0,2 34±7 L I,4z.0,3 (4,I+I,5)•Io-2 44.±8 MI 

276, 7±'),4 I I2;t4 K I,I;tCJ,3 (9,2~,6) ·ro-2 I3.:!;4 (MI,E2) 

286,6,t0,3 24±7 K 3, 7;tCJ, 7 0,!5±'),07' 28±8 MI+(E2) 

L 0,6j;0,3 
296,Q,tO,I !35±20 K I,9;tCJ,5 (I,4z.0,6)'I0-2 . !37.:!;20 EI 
3I0,8±l),I 265.:!;25 K 28.:!;4 O,I06j;0,026- 298.±28 MI 

3I5,0;tCJ,I 4I,t8 K 4,9;tCJ,9 O,II8j;0,044 48±9 MI 

L I,O;tCJ,3 

"' 
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lY US · . 
2. 2. PacnaA Er... Ho. nony4eHHble HaMH CBeAeHH.fl 0 y -ny-

4ax 158Er npHBeAeHW e Ta6n.2. HAeHTH~HKa~H.A Ha6n~AeHHwx e 
cneKTpe y -nepeXOAOB npOH3BOAHJlaCb no cnaAY HX 'HHTeHCHBHOCTH. 
KpoMe TOro, fiWJlH y4TeHW pe3yJlbTaTbt HaWHX HCCJleAOBaHHH cneKT
pOB y-ny4eH 158Ho, H3MepeHHWX e Tex me ycnoBH.AX. YeepeHHOH 
HAeHTH~HKa~HH HafiJl~AeHHWX npH pacnaAe 158 Er .. 158Ho _. 158Dy 
y-nepeXOAOB cnocoficTBOBaJlO AeTaJlbHoe· HCCSleAOBaHHe cneKTpOB 
3JleKTPOHOB BHyTpeHHeH KOHBepc~H /eM. Ta6n.2/. AJl.A 60JlbWHHCT
Ba y -nepexoAOB fibtJlH Ha6n~AeHw K- L -KoHeepcHOHHbte JlHHHH. 
no paaHOCT.AM 3HeprHH Ey-EK HJlH EK-EL CAeJlaHw 3aKJll04eHH.fl 
0 npHHaAJlemHOCTH y-nepeXOAa K pacnaAY MaTepHHCKoro 158Er HJlH 
A04epHero 158 Ho. · .. . 158 . 

CeeAeHH.A o y -ny4ax Er, nony4eHHbJe e HacTC).A~eH pa6oTe, 
cy~eCTBeHHO yn:l4H.A~T AaHHble pa60TW /4/ H xopowo cornacy~TC.fl 
c peaynbTaTaMH 151• An.A 6onbWHHCTBa y -nepeXOAOB c Ey<238 ,8 K38 
MW enepewe jCTaHOBHJlH HHTeHCHBHOCTH y-ny4eH. T~Kme Bnepewe 
H3MepeHW HHTeHCHBHOCTH y-ny4eH C Ey=271,1; 276,7; 315,0; 
326,7; 336,4; 472,8; 516,1 H 588,7 K3B. HHTeHCHBHOCTb y-ny-

. 4eH C EJ = 341 , 5 K38, no HaWHM AaHHbiM, HMeeT MeHbWee 3Ha4eHHe, 
·4eM B 15 , 3TO CB.A3aHO C 6onee T~aTeJlbHbiM y4eTOM BKJlaAa B y -
JlHHH~ KOMnTOHOBCKOrO pacnpeAeJleHH.fl OT CHJlbHOrO aHHHrHJl.fi~HOHHO
ro H3Jly4eHH.A. 

HawH CBeAeHH.fl 06 3JleKTpOHaX BHyTpeHHe~ KOHBepCHH 158Er B 
npeAenax norpewHocTeH cornacy~TC.A c AaHHWMH XapMaT~a H XaHA
ne.A/61. HeKOTOpbJe cnafible nepeXOAbl, OTHeCeHHble B /6/ K PpCnaAY 
158Er /Ey= 188,6;· 303,9; 420,3; 427,5 H 537,1 K3B/, no HaWHM 
AaHHbiM, CJleAyeT OTHeCTH K pacnaAy A04epHero l58Ho /yMeHbWHTb 
3HeprH~ Ey. cooTeeTCTBeHHO, i-ta .1E K ( Ho- Dy) = _ 1 , 8 K3B/. 

B Ta6n. 2 All.A 6onbWHHCTBa y -nepeXOAOB yKaaaHw THnbJ MYJlbTH
nonbHOcTeH, BbiBOAW 0 HHX CAeJlaHbl JlHfiO Ha OCHOBaHHH H3MepeHHH 
CTPYKTYPW L-nHHHH, JlHfiO BeJlH4HHW K03~~H~HeHTOB BHyTpeHHeH 
KOHBepcHH (ae ). 

Cne~HaJlbHoe BHHMaHHe H~MH YAeJl.AJlOCb H3MepeH~~ nepHOAa nony-
'pacnaAa H30TOna 158Er, TaK KaK B JlHTepaType npHBOAHJlHCb 3aMeT

HO pa3JlH4a~~Hec.A 3Ha4eHH.A /oT 1,95+0,13 AO 2,5+0,1 4/. B Te4e
HHe 8 4 c nOMO~b~ cneKTpOMeTpa c Ge(Li) -AeTeKTOPOM 06"beMOM 
38 CM S Mbl CH.AJlH 7 nocneAOBaTeJlbHbiX · Y -cneKTpOB npenapaTa 158Er. 
nepHOA onpeAen.Aitc.A no nno~aAH ct>oTonHKa c Ey = 386,9 K3B. ,Q.n.A 
y4eTa MepTBOro epeMeHH cneKTpOMeTpa nno~aAH ~OTOnHKa 386,9 K38 
80 BCeX cepH.AX HOpMHpOBaJlHCb no OTHOWeHH~ K nno~aAH nHKa OT 
reHepaTopa T04HOH aMnnHTYAbl:. nepHOA nonypaenaAa l58 Er HaHAeH 
paBHbiM ~~ = /2, 2.4.!_0, 1 0/ 4, 

,(ln.A o6ocHoBaHH.A cxeMbl pacnaAa 158Er ... 158 Ho "H3f:~epeHw cneKT 
pbl coenaAeHH.fl . Y -ny4eH C 3JleKTpOHaMH BHYTPeHHeH KOHBepcHH P.AAa 
y -nepeXOAOB : /Tafin. 3/. ,(lonOJlHHTenbHO OTMeTHM, 4TO He ofiHapy

meHO y -ny4eH, coenaAa~~HX c 3JleKTpOHaMH K248,6. Ha pHc. 1-3 
npeACTaBJleHbl OTAeJlbHble cneKTpW e-y -coenaAeHHH. 
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Ta6nm~a 3 

e- y -coBnaAeHH.H npH pacnaAe 158Er 

"OKHo" 
(JIHHM 3BK) 

M 24,4 

1., 43,5 

L 45,5 

K 72,0 

l.. 72,0 

K !95,4 

:r'awla-JIY'IR B COBIUI,ll;eHIDDC, EJ (KaB) 

(II8,4); 248,6; 296,2; 34!,5; y± 

Kx(Ho); (?2,0); (!78,5); !95,5; 204,2; 208,0; 27I,I; 

4?2,6 

248,6; 296,0; 326,7 

Kx(Ho); 93,7; (I83); !95,4; 204,2; 208,0; '238,9; 

27I,I; 286,6; 3!5,0; (336,4); 472,8; y±; 5I6,I 

(93,5); I95,4; 208,0; 238,9; 3I5:o; 472,8; y±; 5I6,I 

72,0; II5,4; (II8,5); (276,7) 

IlpHMetiaHHe: CoBnaAeHH.H, yKasaHHble B CK06Kax, cna6bie · HJIH He
OAH03HatiHbie. 
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PHc. 3. CneKTp · e- y -coBnaAeHHii npn pacnaAe 
158 

Er I "oKHo" K72,0 1. 
3HaKoM ( *) noMetieHbi y -nepexoW>I, npo.HBHBIIIHeC.H • B cneKTpax sa 
C'leT Cny'laHHb~ COBnaAeHHii. 
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2.3. Pacna,q 
160

Er-o 
160

Ho. HaMH. BblnonHeHbl HOBble H3MepeHHR 
cneKTpa peHTreHOBCKHX Jly4eH K-cepHH c noMOIIlbiO Ge( Li) -,qeTeK
Topa C BbJCOKHM paapeweHHeM. nony4eHO fiJlH3KOe K. H3MepeHHOMy 
paHee

191 
3Ha4eHHe .QJlR cooTHoweHHR HHTeHCHBHOCTeH Kx -ny4eH 

e Ho He ,qo4epHeM Dy: IK(Dy)/IK(Ho)=1,66+0,04. 
. 0TMeTHM TaK>Ke, 4TO B 06JlaCTH 10-300 K3B He fibiJlO 06Hapy>KeHO 

e y -cneKTpax KaKHX-nH6o nepexo,qoe /KpoMe nepexo,qoe 160Ho 1. 
BepXHHH npe,qeJl HX HHTeHCHBHOCTH COCTaBJlReT 0,1% Ha pacna,q, 
eCJlH TOJlbKO OHH He MaCKHPYIOTCR peHfreHOBCKHMH JlHHHRMH. 

3. 06CYmAEHHE PE3YnbTATOB 

156 156 
3. 1. CxeMa pacna,qa Er ... Ho • Ha ocHoBaHHH nony4eH-

HbiX HaMH ,qaHHbiX npe,qnaraeTcR cxeMa pacna,qa 156 Er /pH c. 4/, 
BKJ1104aiOIIlaR KpOMe paHee H3BeCTHbJX YPOBHeH 156Ho T~BbJX: 
215,6/1+/; 268,1 H 434,1 K3B •. 

Ha6niO,qeHHe B cneKTpe coena,qeHHH (L29,9) (y) nHKa aHHHrHJlR-
;' ' .. 

~HOHHOro H3Jly4eHHR n0380JlHJ10 HaM YCTaHOBHTb HHTeHCHBHOCTb no-
3HTPOHOB 

15
6 Er : I/3+ = /0, 21.±_0;_1 0/% Ha pacna,q. HcnOJlb3YR yc-

TaHOBJleHHble H3 fiaJlaHca HHTeHCHBHOCTeH y -nepexo,qoe 3aCeJleHHQ-

+ 156 
0 · Er19.5M. 

. '•105 '•11 Qp•= 1670- 55 f.~ 

0 
-------.-4341 030 67 

2681 028 69 

1+ 
. I I 12156 247 60 

~ 
Ll'! q q 
M <D N 
M co Ln 
~ ~ M 

58.3 HCek 1- 875 19.29 52 
1.25~-<cek 1• 821 5821 47 

~2M2+ M 522 
:E 
-~ 

56M 5• Ln 0 
156H £ •J!% tgtt 

: 0 
!.f. '"PHc.4. CxeMa pacna,I:\a l 56Er: 

/ 10 

·) 

if 
~~ 

i' 
II 

. \ 

• 

l' '1 

CTH ypoeHeH · 
156 

Ho 3JleKTPOHHbiM aaxean}M, . ,qnR cocl-oRHHR 
82,1 K3B Haxo,qHM f I {3+ = 286+136. Ha cpaeHeHHR c Teopen1-:-
4eCKHMH ,qnR paapewe.HHoro 6eTa-=-pacna,qa .. oTHoweHHRMH E I 13+ 
KaK l)lyHK~HH 3HeprHH Q (3+119< nony4aeM ,[IJlR rpaHH4HOH 3HeprHH 

. +105 . . . ·. 156 . 156' . 
BeJlH4HHy Erp.= 565_

55 
K3B •. Jor,qa pa3HOCTb Mace ~M( < :~r-o .Ho) · 

cocTa~JIR~T' 1670~~~SK3B. 3-~o ~Ha4ei-1He Hcnonb~oea~o ,qn~ Bbi4Hc-

neHHR _Be11H4HH · lg ft {3 -nepexo,qoe •Ha YPOBHH .156 flo. 
KeaHTOBble xapaKTepHCTHKH cocTORHHH 156Ho c 3HeprHRMH 

0; 52,2; 82,1 H 87 ;7 K3B, · npHee,qeHHble<e/1;-31, · no,qTeep>K,qaiOTCR 
HaCTORIIleH pa6oTOH. YpoeHIO 251,6 K3B Mbl npHnHCbiBaeM · 117 = 1 + Ha 
OCHOBaHHH. MYJlbTHnOJlbHOCTH nepexo,qa 133,5 K38 (¥1) H 3Ha4eHHR 
lg ft = 6,0 COOTBeTCTBYIOUlero. {3-nepexo,qa. : . 

. 0CHOBHOMy COCTORHHIO 156 Ho /T~=·-56.-MHH/ Mbl, KaK H B paHHeH 
pa6oTe

1
11, ,; npHnHCbleaeM xapaKTepHCTHKH ·I 17 = 5 + ·• ,B pa6oTe /20/.MeTo

,qoM aTOMHbiX ny4KOB H3MepeH cnHH. 56-MHHYTHoro 156lJo( I= 1) •. Pac
MycceH _'H ,qp~/21/ npe,qnOJlO>KHJlH 1 4TO OCHOBHOe COCTORHHe -1 56Ho 
HMeeT ;I .17

"" 5+ H T ~ = 2 MHH. , ·a 56-MHHYTHOe COCTORHHe C ·I,;, 1 
RBJlReTCR H30MepoM. 0,qHaKO TaKaR CXe~a He no,qTBep~,qaeTCR H3'' 
pacna,qa 156Er. 0TMeTHM, 4TO pR,q HHTeHCHBHbiX y -nepe:Xo,qoe,. npH
nHCaHHbiX e/21/. pacna,qy · 156 Ho /2 MHH/ B paBHOBeCHH C 56-MHHyT-
HbiM H30MepOM, Mbl He HafiJliO,QaJlH B y -cneKTpax 156Er H 156Ho 
/56 MHH/ 1 XOTR MeHee HHTeHCHBHble H3 yKa3aHHbJX 8~1/·hepeXO,QOB 
6bi11H HafiniO,qeHbl'. 

R,qpo 156Ho . HMeeT 89 HeHTpOHOEi, H ,qa· HclWHX HCCJle,qoaaHHH /3/ 

fibiJlO · HeH3BeCTHO, MO>KHO JlH era C4HTaTb CHJlbHO,qel)lopMHpOBaHHbiM. 
HH3KOJle>KalllHe COCTORHHR 156 Ho, H3y4aBW~eCR B 13/, y,qOBJleTBOpH
TeJlbH_O OnHCbJBaiOTCR 8 paMKax 0606UleHHOH Mo,qem1 CHJlbHO,qel)lopMH
poaaHHbiX R,qep. 

BepORTHOCTH 3JleKTPOMarHHTHbJX nepexo,qoB Mem,qy COCTORHHRMH: 

82, l K3B, p523t n523~ .... 52,2 K3B, pS23t n52lf , 
• 87,5 K3B; p411~ n521t ... 52,2 KaB, p523'n521'. 

52,2 K3B,'p523tn521t -> 0 K3B, 'p523t n521t 
Hennox6 iornacyiOTCR c pac4eTHbJMH np~-~~paMeTpe Kaa,qpynonbHOH 

· ,qel)lopMa~HH 13 2 = 0,24. ·. ·. , ·• · · . , · 

CBOHCTBa KBa3HpOTa~HOHHbJX nOJlOC OCHOBHOro, fieTa- H raMMa
COCTORHHH e 

156
Er <· yKa3bJBaiOT, 4TO 3n) 'RAPO HMeeT l)lopMy, 6nHa

KYIO K cqiepH4eCKOH (f3 2 < 0;1). B 'cBR3H .c 3THM MO>KHO fibJJlO O>KH,qaTb/13/ 
yMeHbWeHHR eepORTHOCTeH . /3-nepexo,qoe 3a C4eT ~QRjJleHHR ,qo6a-
804HOro l)laKTOpa B MaTpH4HOM 3JleMeHTe: 

M- < exp[- A(0,01 A)113 .1{3:]. 

r,qe A- Maccoeoe 4Hcno. AnR 6eTa-nepexo,qoa 156Er .... 156Ho 
BepORTHOCTH ,[IOJl>KHbl fibiJlH fibiTb COrJlaCHO 3TOH I)>OpMyJle npHMepHO 
e 40 paa ( + .1 lg ft = 1,6) MeHbWHMH. O,qHaKo H·a npHMepe 6era-ne-
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peXOAa 0+-> 1 + (lg ft =-4, 7 ) B~A~M, 4TO ero CKOpOcT·b T~nH4Ha 
AJlR pa3peweHHbiX He3aAep>KaHHblx nepexo.Qoe, · T. e. AOnonHHTenbt-io
ro 3anpefa, Bb13f3aHHoro ~3MeHeH~eM ¢opM~ RApa, He lia6niOAaeTcR. 

3. 2. CxeMa pacnaAa 
158 

Er ... · 158Ho • CxeMa pacnaAa 158Er,. no
cTpoeHHaR Ha OCHOBaHH~ Haw~X 3KCnepHMeHTallbHbiX AaHHbiX, ~306pa

>KeHa Ha p~c.5. 0Ha BKS1104aeT KpOMe ~3BeCTH~X ypOBHe~ 158Ho 
weCTb HOBbiX: 91,6 117, 137,112+1, 233,3; 386,2/17, 39'0,7 
~ 433, 1 K3BI17. PaHee 14 •61 cxeMbl ypoeHel4 158Ho fiblllH no
cTpoeHbl Ha, OCHOBaHH~ fianaHca 3Hepr~H ~ ~HTeHC~BHOCTeH y -nepe
XOAOB. 0AHaKO pe3yllbTaTbl BblnOSlHeHHbiX HaM~ ~3MepeHHH e- y -

coenaAeHHH He cornacyiOTCR C npeASlO>KeHHbiMH.Bap~aHTaM~. 
TaK, cor nacHo 161

• ypoeeHb 478,7 K38 pa3pR>KaeTCR nepexoAOM 
24,4 K38 Ha COCTORHHe 454,3 K38. C nepeXOAOM 24,4 K38 AOil>K
Hbl OfiHapy>K~BaTbCR COBnaAeH~R OAHOro ~3 CaMbiX HHTeHC~BHbiX ne
peXOAOB 

158
Er c E),= 386,9 K3B. TaK~X coenaAeHHH Mbl He Ha6niO-

AaeM. Mbl He Ha6niOAaeM ~ coanaAeHHH (45,5)(y341,5) , (43,5)(y296,0), 
4TO TaK>Ke npoT~eope4~T ·pa6oTe 16 -'. TutaTellbH~?~H aHalll-13 pe3yJ1bTaToa 
e-y-coenaAeH~H He AaeT.HaM OCHOBaHHH,AilR nOATBep>KAeH~R BBe

AeHHbiX a paccMoTpeH~e. XapMaT~eM ~, XaHAi!eeM -ypoeHel4 158Ho c 
3Hepr~RM~ 118,0; 315,8; 408,8; 478,7 ~ 566,7 ~38. 
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o• 68E'9o 
-u1 2.24,ac 
l 1 a,.=17os:j~KJB 

~ 
655.3 1.75 6.7 

454.2 

zR~ 
j~gj 
37a1 

233.3 

7.69 6.2 

~~~ ~~ 
2.85 6.7 . 
3.98 6.6 

r-IE=IE:JII!lllllll~~=- 182.7 1~ _ . _ '\,<,· 139.2 · 1as 5.4 
13Z1 
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,.{.p• 67.25 

11MHH '5• 0. 

T112 15~ EYR. {E•,ll% logft 
67 °91 KJB 

158 Puc.S. CxeMa pacnaga · · Er. 

KBaHTOBble xapaKTepHCT~K~ B036y>KAeHHbiX COCTORHHH 158Ho Mbl 
onpeAenHil~, HCXOAR 1-13 MYilbTHnOSlbHOCTeH y -nepeXOAOB ~ Bei1~4HH 
lg ft COOTBeTCTBYIOIJtHX 13 -nepeXOAOB. .l\JlR paC4eTa Bei1~4HH lg ft 
Mbl ~CnOS1b30BaS1H YCTaHOBSleHHble 1-13 fianaHCa ~HTeHC~BHOCTeH 3a
CeJ1eHHOCTH y'poBHeH E -3aXBaTOM ~ 3Ha4eH~e b.M( 158Er-> 158Ho) 

1706+55 B . . . . ~ 6 = _
35 

K3 , ~3MepeHHOe B HaCTORII{e~ pa OTe. 

0TH6CHTellbHO n03HTpOHOB 158Er B JlHTepaType HMellHCb npOTH-
eope4HBble AaHHble. TaK, a pa6oTax ·Ay6HeHCKOH rpynnbl /4,7,12/ yT
aep>KAanocb, 4TO 158Er HCnycKaeT n03HTPOHbl C Erp=;' 700-900, K38. 
0AHaK0·3TOT pe3yllbTaT HY>KAallCR B npoeepKe, T.K. B pafioTaX HC
nOS1b30BaiJCR 3p6~t~eB~H npenapaT CJlO>KHOro H30TOnHoro COCTaea. 
liaHKep 1-1 AP !241 OTPH~aiOT Han~t~4He no3~t~TpOHHoro- pacnaAa 158Er. 

B HacToRutel4 pa6oTe ceeAeH~t~R o 13+-pacnaAe 158Er .. nony4eHbl 
nyTeM HCCSleAOBaHHR, KaK H B CS1y4ae 156Er, e _;, y -coenaAeHHH •. 
8 cneKTpax coenaAeHHH (K72)(y) H (L72) (y) lp~t~c.JI PRAOM C ' 
¢oTonHKOM c E y = 516, 1 K38 Ha6n10AaeTCR n~t~K a~nR~HOHHOro 
H3Ily4eHHR. Ero npo~t~cxo>KAeH~t~e o6R3aHo, no HaweMy MHeH~t~IO, no-· 
3HTpOHaM, 3aCeiJRIOII{HM COCTORHHe 158Ho C 3HeprHeH 139,2 K38. 
HHTeHCHBHOCTb n03HTPOHOB HaMH onpeAeiJeHa KaK 1 13+=10,24~0,081%
Ha pacnaA. 0TCIOAa ClleAyeT, 4TO 13 -nepeXOA Ha· ypoeeHb 139,2 K3B 
HMeeT El13+= 325~100. CpaeH~t~BaR AaHHyiO aen~t~4HHY c TeopeT~t~4e-

l + /19/ +55 ' 
cK~IMH OTHoweHHRMH E 13 , HaXOAHM E rp := I 545 _ 351 K3~, a TeM 

caMbiM - yKa3aHHYIO BbiWe pa3HOCTb Mace RAep 
158

Er H 15~0~ 
np~t~pOAa OCHOBHoro, H30MepHoro C E = 67,25 K38 H COCTORHHR 

139,2 K38 yc;TaHOBJleHa B pafioTe lSI. 3TH ypOBHH HHTepnpeT~t~poaa-
Hbl KaK ABYX4aCTH4Hble cocToRHHR lp523tn521t}, lp523t n651't I, 
I p 411 ~ n 521 t I. cooTeeTCTBeHHO. 

KaK OTMe4anocb BbiWe, np~t~ 6eTa-pacnaAe 158 Er a A04epHeM 
RApe 158 Ho AOil>KHo xopowo 3acenRTbCR cocTORHHe c ,I"= l+,lp523tn523~ 1. 
Ha~t~6onee HHTeHCHBHbiM np~t~ pacnaAe 158 Er RBmieTcR 13-nepexoA, 
3ac~nRIOIItHH ypoaeHb 139,2 K3B (IE = 78,6%,lg ft=5.4). · MynbTHnonbHOCTb 
nepeXOAa 71,95 K38, KOTOpbiM COCTORHHe 139,2 K38 BbiCBe4HBaeTCR 
Ha H30MepHbiH ypoaeHb 67,25 K3B, 1 17 =2~: OAH03Ha4HO YCTaHOBSleHa 
1-13 CTpyKTYPbl L-'nHHHH ILJIL II = 12,2~2,5; L 11 IL11r6,3~1 ,91 KaK 
Ml. no3TOMY ypoeeHb 139,2 K3B 6yAeT HMeTb 117 =1-. H3 epeMeHH 
>KH3HH 3Toro cocToRHHR I T1~= 1,85 Hcl ycTaHoeneHa ero AByx
KBa3~t~4aCTH4HaR npHPOAa I p411-l. n521 t 1. liaHKep H AP/24/ Ha ocHoaa
HHH o~eHKH lg ft < 5,5. AllR 'fieTa-nepeXOAa Ha ypoaeHb 139 ·, 2 K38 
np~t~HHMaiOT ero TeM He MeHee 3a coCTORHHe c I"= t:-+,lp523't n 523 J. I. 
OTMe4aR npH 3TOM o4eBHAHOe npoT~t~Bope4~t~e c AaHHbiMH o MYilbT~t~nonb-

HOCTRX. . ~ 158 ~ 
CpeAH BBeAeHHbiX HaMH ypOBHeH Ho HeT COCTORHHH C nono-

lKHTellbHOi1 4eTHOCTbiO, 3a HCKS1104eHHeM YPOBHeH · 0 K38, 5-1-H 137, 1 K38 ·, 2'! 

13 



06a 3TH cocTORHHR RBnR~TCR 4neHaMH ABYXKBa3H4aCTH4HOro MynbTH
nneTa{p523 t n521' I /c napannenbHOH H aHTHnapannenbHOH opHeH-
Ta~HeH npoeK~HH MOMeHTOB HYKnOHOB/. . 

KaK H a pa6oTe XapMaT~a H XaHAneR 11;;, nepexoA 43,5 K38 HaMH 
paccMaTpHsaeTcR KaK pOTq~HOHH~H (2-~ 1-·) a nonoce, nocTpoeH
HOH Ha COCTORHHH 139,2 K38, 1-. onH3KOe 3Ha4eHHe /45,2 K38/ 
cneAYeT AnR TaKoro poTa~HOHHOro nepeXOAa H3 3MnHpH4eCKOH $op
Mynbl AnR MOMeHTa HHep~HH He4eTHO-He4eTHbiX RAep JHH =Jtiq·+8Jp+8J0, 
rAe 8J p,n - nonpaBKH, BHOCHMble HecnapeHH~MH HYKnOHaMH 8 MOMeHT 
HHep~HH 4eTH0-4eTHOrO OCTOBa. 

, Ha COCTORHHR 1- H 2 -· yKa3aHHOH nonoc~ HAYT TpH napbl M 1-
nepeXOAOB C ypoBHeH 378,1 /1-/, 454,2/1-/ H 655,3 K38 /1-/. 

·caoTHOWeHHR HHTeHcHBHocTeH M1-nepeXOAOB c ypoeHeH 454,2 H 
655,3 K38 YAOBneTBOpR~T npaBHnaM AnarH, ecnH 3THM YPOBHRM 
npHnHCaTb K= 1. .QnR COCTORHHR 378, 1 K38, 1- npH K=1 npaBHnO 
AnarH AnR HHTeHCHBHOcTeH M 1-nepeXOAOB He BblnonHReTcR. 

06pa~aeT Ha ce6R BHHMaHHe nepeXOA 341,5 .K38, MynbTHnOnb
HOCTb KOTOporo OAH03Ha4HO yCTaHoeneHa KaK E2.noRBneHHe E2 -
nepeXOAOB B TaKOH o6nacTH 3HeprHH MOmHO OmHAaTb, ecnH pa6oTaeT 
MOAenb, B KOTOpOH HecnapeHH~e HyKnOH~ He3aBHCHMO CBR3aH~ c 
4eTH0-4eTHbiM ocTosoM /a HaweM cny4ae ·- · 156Dy, HHmaHwHe BH6pa
~HH KOTOporo HaXOARTCR B o6naCTH 600-800 K38/. · 

TaKHM o6paaoM, e RApe 158Ho YAaeTCR HHTepnpeTHpoeaTb PRA 
HH3KOnema~HX ABYXKBa3H4aCTH4HbiX COCTORHHH H BbiCKa3aTb npeAno
nomeHHe 0 BH6pa~HOHHOM xapaKTepe HeKOTOpbiX ypOBHeH C J11 = 1-
B o6nacTH E > 350 K38. 8 TO me epeMR He YAaeTcR conocTaBHTb 
OmHAaeMOe npH· HH3KHX 3HeprHRX ABYXKBa3H4aCTH~Hoe COCTORHHe 
1 +, p523 t , n 523' C KaKHM..:nH60 Ha6n~AaeMbiM ypOBHeM. He HC-
Kn~4eHO, 4TO TaKOH ypoeeHb nemHT e6nH3H H30MepHoro COCTORHHR 
2- H paapRmaeTCR Ha Hero HHTeHCHBHbiM E 1-nepeXOAOM. 0AHaKo 
B cneKTpe 3~eKTPOHOB BHyTpeHHeH KOHBepCHH 158Er /c E e ~ 4 K38/ 
Mbl He Ha6n~AanH nOAXOAR~ero nepeXOAa. 

Ha 6anaHca HHTeHCHBHOCTeH y-nepexoAOB c npHene4eHHeM AaH
HbiX o Kx -Hany4eHHH cneAyeT, 4TO rHnoTeTH4eCKHH ypoeeHb 1 + 
cna6o /<15% Ha pacnaA/ aacenReTCR 3neKTPOHHbiM aaxeaToM 158Er. 
oeTa-nepexoA Ha TaKOH ypoeeHb xapaKTepHaoeancR 6bl eenH4HHOH 
lg ft ~.6,1, 4TO He xapaKTepHO AnR paapeweHHbiX He3aTOpMomeHHbiX 
(au) nepeXOAOB THna p523 t ... n 523, 

3 3 160E · • • PacnaA r • Ha H3MepeHHoro OTHOWeHHR HHTeHCHBHOcTeH 
peHTreHOBCKHX ny4eH K -cepHH e Ho H a·_A04epHeM Dy npeACTae
nReTCR B03MOmH~M onpeAenHTb eeTeneHHe K/c 3neKTpOHHoro aaxea-
Ta 

160
Er /noAp06HOCTH eM. e 19/ I. 8eTBneHHe oKa3biBaeTCR pae-

H~M K/c=0,795+0,020. CpaeHeHHe 3TOH eenH4HH~ c TeopeTH4e-/19/ . . - . 
CKHM_H OTHoweHHRMH K I c KaK <I>YHK~HH 3HeprHH Qc noaeonReT 
onpeAenHTb 3HeprH~ pacnaAa 160 Er ... 160 Ho. npH 3TOM HymHO pac-
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PHc.6. CxeMa pacn~a Er /ssepxy/. TeopeTH'IeCKHe 
S"iiiiHCHMOCTH BeTBJieHHH K lc OT 3HeprHH pacnaAa Qc 
AJIH paapemeHHoro /a/ H YHHKaJibHoro nepsoro aanpeTa /6/ 
{3 -nepeXOAOB • 

CMOTpeTb ABa B03MOmH~X BapHaHTa: a/ HMeeT MeCTO paapeweHHbiH . + . 
He3aAepmaHH~H {3--nepeXOA Ha yposeHb 1 /p523tn 523,/, 6/6eTa-
pacnaA npOHCXOAHT HenocpeACTBeHHO Ha H30MepHOe COCTORHHe 2-. 
TorAa .QnR 3HeprHH pacnaAa 160Er nony4aeM Q&=(37o+190 ) K38 
IAnR paapeweHHoro {3-nepexoAa Ha ypoBeHb 1+; HnH Q -_9(7go+410.K38 

( -190 
/ecnH HMeeT MeCTO 
Mep 2-/ /pHc.6/. 

YHHKanbH~H {3 -nepexoA nepeoro aanpeTa Ha Hao-

----- 162 8 · pa6oTe 12_41 e pea K~HH Er( p, t) H3MepeHa 
160Er. no H3BeCTHOH Macce RApa 160Dy 1251 H 

Macca HyKnHAa 
3H_eprHH {3 -pac-
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na,qa 160Ho I Q$ "'.3286.:t.15/ K3B 1261VI3 pesy1lbTaTa1251 A11R pa3HOCTVI 
Mace 160Er ... 160Ho nony4aeM aenVI4VIHY ~M=336+ 32 K3B. 3Ta pas
HOCTb HaXOAVITCR B XOpoweM COrJlaCVIVI C Q£ , -n01ly4eHHOM A11R. aa
pVIaHTa a/, VI TaKVIM o6pa30M Mbl OAH03Ha4HO ,qoKa3biBaeM paspeweH
HbiH xapaKTep $ -pacna,qa 160 Er -> 160Ho, B pe3y1lbTaTe KOTOpo
ro aos6y>K,qaeTCR ypoaeHb 1 + /p523 t ,n 523~ /. 3TOT ypoaeHb Bbl
cae4VIBaeTCR E1-nepexo,qOM Ha VI30MepHOe COCTORHVIe z-.TaKOH ne
peXOA ,qo CVIX nap He o6Hapy>KeH, AJlR era 3HeprVIVI a/10/ ,qaHa o~eH
Ka E y< 1,5 K3B. 1Uenepc 1271 coo6~H11, _4TO ypoaeHb 1+ VIMeeT nepHOA 
nonypacna,qa T 112"' 7 MVIH. BblnonHeHHble HaweH rpynnoH /28/noHCKVI 
7-MVIHYTHoro VI30Mepa He npVIBellVI K era o6Hapy>KeHH~, aepXHVIH npe
,qen nepHo,qa nonypacna,qa ypoaHR 1 + o~eHeH KaK 2 MVIH. 

4. BbiBOAbl 

a/ YaepeHHO VIAeHTH~H4HpoaaHbl o,qHo~paTHO sanpe~eHHble 6eTa
nepexo,qbl TVIna 0+-> 1-' npH pacna,qe 156Er VI 158 Er C aHOMaJlbHO 
MaJlbiMVI Be11VI4VIHaMH lg ft = 5, 2 VI 5, 4 COOTBeTCTBeHHO. 

6/ B R,qpe 158 Ho He Ha6n~,qaeTCR saceneHHe H3 pacna,qa 158Er 
ypoBHR 1+, I p 523 t n 523 l. I. O>KVI,qaeMoro no coapeMeHHbiM MO,qenRM. 

a/ nony4eHbl y6e,qHTe1lbHble apryMeHTbl a nonb3Y aos6y>K,qeHHR 
1-13 pacna,qa 160 Er COCTORHHR 160Ho C 1 ~ = ~+ . yKa3aHHOro 
Bblwe TVIna. . 156 156 r/ Ha npVIMepe 6eTa-pacna,qa Er... Ho 3KcnepVIMeHTa1lbHO 
noKasaHo, 4TO O>KH,qaeMaR Hs-sa pesKoro pa311H4VIR ¢opM_R,qep saTop
MO>KeHHOCTb 6eTa-nepexo,qoa He HMeeT MecTa. 

B saK11~4eHVIe aaTOPbl BbJpa>KaJOT rny6oKy~ 6naro,qapHOCTb npo¢. 
K. R. fpoMoay sa no,q,qep>KKY 1-1 nocTORHHoe BHVIMaHVIe npVI BbJnonHeHHVI 
,qaHHOH pa60Tbl. 
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