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HsOMepHoe COC'1'OSImle 164m1m 6uo 06HapyzeHo Jle6ypoM B ,lij). /1/, 
KO'1'oplie JlSMepBinI CneR'l"pll raMMa-.nyqel, lWHBepClIOHHWC 8JIeKTpOHoB 11 
cneRTpH sa,u;epzammx li Hes8JtepzaHBHX l-l-coBII8,IteHBI. IIlapBe'1' JJ ,1ij). /2/ 
nO,1t'1'Bep.ztHJIH B.P.er DSJDI ypOBRH c 8HepI'llel 1985,19 R3B B 164EY', 
lI8MepeHHoe B 71 , B YCTaHOBKHH BpeMH ZHSHH e~e ~yx ~OBHel. 

Bos6Y3,lteHHlle ypoBH1I 164 EY' , xpoMe ~ -pacII8,It8 4Tm, Jl3yqa.oc:r. 
'1'aDe B pe81QtHSiX (p, t ), (d , cA' r, (p', 2n]), (ti,2 n]) 11 KYJIOHOBCKO
ro ,Bo86~eHBH T~~ BOB8MB. Pe8Y~TaTH 8TBX BccAe,1toB8HHl, 0UYÓXH
Ro,e lI.O cepe,ltllHH 1977 ro,lta, ~e,1tCTaBJleHU B Ta6JIBn8X .ne,D;epepa li 

,1@. ' 3 • ll03JtHee KeapHc H JU). 14 B3MepJrJJDI BpeMeH8 D3HJl ~oBRel po
T~OHHOI nOAOCll (IlT = 8+, 10+, 12+) OCHOBHoro COC'fomum 4 Er lIe'1'O
,ItOM .ItonitepoBCKoro ymJIpeHU: 1-.001. YrJIOBOe pacnpe,1teJleoe • ~elB8Jl 

no.upn~ 1-~el li l-l-coBmu.eBlll BSYQ8JDIC:& lúfC'1'Hep B lI.P. 5 B 
pealCQ;D 60(;& ~~e,5n J) I64Er • 060pHHe JlCCAr0BaÓJt BHCOKOCJIBBO
:ma COC'1'oJIBd I 4 Er 6HJn1 upope,lleBll B pa60'1'e,16 c nOIlOJIlLI) pea~ 
150 t-Jc\ 5180, 40 1), 164by (o(, ,4'('1 ]) B 164Er (1361e,136xe' 1). hnJtc 

1I,1U>. 7/ lIOCJIe,1tOBaJIB 60Komle PoT~oHHHe nM?Ci' B096~ellle B 
pemenau (~ ,2 n]) B (p,2 ti 1). I'yMaHD H JU). 8 BCnOJlltSOBS:DI IryJlO
HOBCKoe B036:P.ZteBJ[e OCROBRol B l-po'1'SUlIOHHOI nOJIOCll cL -~C'l'JI1lQD li 

BOBallll 160 monpe,lteJleHIIJI 8AeK'1'pneCKIIX ~ynOJlltHHX IIO.,H'1'OB I 

C»OPJll.fIJij)8 64Er. Bo36~emme ypOBHB 164 Er lICCJIe~~c:& B npll 
HeJIIPyroM pacceBBDI Hel'1'pOHOB EoJf,tl8peBRO B ,Iij). 19,I . HaC'1'~ pa
60'1'8 J!BJDte'1'CJI npo,ltODeBlleM B8IIJIJLlICCJIeJt0BaBd Bos6y-.zr;emna COC'1'oJUml 
164E{" upll 6e'1'8-paClJ8,,1J;e 1641rn 111,12/. ' 

Pa,po8KftBBJle JIJtP8 164n'\ Trn _ noJJY1WlB B pealCIXlDI rJIYÓOKOro pao
.enaeHIISI !ipI 60116ap,lOlpOBXe '1'8Jff8JlOBol lIIDIIeBJif npo'1'OBS8 o allepI'llel 
660 lIaB H8 CnxpoumuO'1'poHe OiUlH. TaB'1'aJlOBHe Me'1'8JUJI1IeCOe loDn 
'1'o.QDol 50 IIKII B BeCOII 0,5 r 06JIyqa.Dc:& B Te'tleHB8 10 lIJDI1!' B8 BllBa
..eDOII nyq:Ke UPO'l"OROB Up ~ 0,1 IDA). lloCJ1e o~eDll _em. '1'paBc
nopupoMJl8c:& IIBeBllOno1ft01 x _cc-ceuapaTOP1 7137, I',lte lIPOUBO.....OC:& 
pas..ueoe UPO.Q1tTOB JJJlepsolpeaxnu no Jlso6apall. Cnerrpl l-qqel I 

l-l-coBJt8.lleBd B81DJ1&1J1 DIleJ)Jl'5 lIepes 5 - 7 MmyT noeae KOJm8 0<1Q'
lIeBJIB _aD. B CneUll8.l1>ROM aKellepmleB'1'e BSllep.sJIilC:& cnelt'!pII l-IS~e
DJI, KO'1'Oplle COnpoBOSJt8lJ'1' pacua.. no6apBHX H,Jtep c A = 1&4, paS.lUeB
JDIX B8 _cc-ceuapa'1'ope c "roJ)S1DDl JtOJIJIeX'1'opoM" /14/. B 9'1'0. 8KCnepll
MeR'1'e npollCXO,ltllJlO o60I'8l,leoe Jl306apaoro BCT01:fiIllK8 1I30'1'OnOM 164 Lu 

1 1f.1fhCilbtittlril.,xft lmcnnyT \ 
til1"!~.'1tlj; ser .,rJlOS111&il 

6l-1&JI~~v·(EH.A 
A .........
 



(Tl / 2 = 3,2 MIm). CneKTpH l-~ert H3MepmmCb Ge (Li )-,It8TeltTOpOM c 
V :: 23 ci3 (b. El = 2,4 R3B npa E1 = 1332 KsB). 06pa6oTKa mmOJlWL1IaCb 

aa 3BM "HP-2116C". 3HepImI raMMa-JIJ"!ei! paçnana 164m Tm lI3Me~.vmob C 
HcnO~b30BaHHeM KanH6pOBO~ HCTO~OB 56Co, 75Se , 13~ H 82Ta• 
KPHBa.fI 3qxpeRTKBHOCTH peracrpauaa rBMMa-H3JIJ"!eImH Ge ( Li )-,n;8T8RTOpOM 
no~eHa C TO~OCThD npHMepHO 6% npu npHMeHeHHH CTa~apTHHX HCTO~IH

KOB 56Co, 75Se, 110mA!t, 13~, 152E:u , 160Tb li 182lQ • 3aImCHMOCTb 
S~KTHB~OCTH ,IteTeRTOpa 0'1' SHeprHH EH6HPanaCh B BH.Ite7npe~oxeHHOM B {l
pa60Te /15/. 

B l-cneK'l'pax H306apU A = 164 (pUC. I) BM8CTe C l-JJ:{'mMIII 164rnTrn 
= 5,1 M) Ha6JDo,n;~Cb 1-JfY'm npHMec~ }!30TonOB 16~ llJ (3 12 M)(T1,12 

/Ir:!//, 164Y6(75,8 M) 117{ 1~4\'(Y) (2,0 M) 111/, 165 Lu (Il,8 M) /i8/. 
llpBIDIoamre JlHImil l-cneKTpa pacna,v;y 164m TyY) npoaonanocs no y6uBamm 
HX lIH'l'8nCHBHOCTH, aa OCHOBe l-l-coBna,n;eHRrt, a T8K1Ke npa cpaaaeaza 
OTnOCHTe~HHX KH'1'encHBHoc'1'ert l-~HHn B 3KCnepHMeH'l'ax c "ro~~ KO~
~eKTopoM" H' 683 aero - C o60rameHHBM HCTO"tIHHKa U30'1'onOM 16 \...u II 6e3 
oõorameaaa. B STHX sxcnepaaearax ;IT)UI H3yqeHHH paonana 164\"f)Tm anep-
BHe TIpBMeHHXHCb HCTO~, npHrOTo~eHHHe c lICnOAD30BaHHeM MaCc-cenapa
Topa. 
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PRc. ~.	 O~ H3 CneR'l'pOB l-~el BSb~apHoro HC'1'O~ A = 164. L 
IIoJlyqe~e;e3YJIDT8TH (TaM. I) MOaHO CpaBHBTb JIHIIIIl c páooroâ 

,lle6ypa .,lij). I, B KOTOpoA 6I:l~ OTxpHT I64~~. 3H8l1emm SnepI'HH H 

HHTeHCBBHOCTB ;IT)UI 18 l-nepexO.ItOB COBnanaDT. HHTe'~OCTD 1-~~1 
855,3 KBB, no HaIIIHM .ItSHHW4.1 B'l'pB pasa 6oJIDme, lIr B I • JIBe~'l':&' 
JIaJloiR'l'eHÇ}HBHWC l-nepexo,ItoB, 06Hapyaemmx B /1 , MIl ae H86Jm,naJm: 
BepxBBI	 npe.Iten BHTeHCHBHOCTH l-nylIel 101,24 xsB B lIeTHpe pe3a H 1-~

2 

'q8it 199,20 lt3B B ~ pasa HIDIte 3Ha'qeImit me: HHTeHClIBHOCTH B /1/. Bepx
HHa npe,Ite~ HHTeHCHBHOCTH ,IteCRTH l-nepexo,n;oB no ,amEM ~aHHHM I~RMepHO 

pasea 3Ha~eHIDrM IDe HHTeHClffiHocTett, yxa3aHHHM B 1/. MIl Ha6JIID,n;a;m 
O~HHa,IJ;naTb HOBUX l-nepexo~oB, HHTeHCBBHOCTb KOTOpax y6UBaeT =c T1/2 
5 MmI. Mf:l nozaraea, '{TO 3TH nepexons B03HHItaDT npz paonaze 164\"f1Tm • 

Ta6,m,ma	 I. 3Hallemm aHepI'IDI II OTHOCHTe~IDie RHTeHCIiIBHOCTH 
- l-JIYl.lel. npa pacnane 1641'YlTm 

El(t:. El ) ' 
[KaBJ 

11(Ó, 11) ' 
[oTH.e~.J 

E1L~~El), 
[K3B.l 

11 (L'::,.!I), 
[oTR.e,It.] 

80,05(8) 7,0(8) 634,8(4)8) 12,8(20) 
91,40(4) 43(7) 663,7(4)8) 6,5(I7) 

139,80(6) 21,2(16) 672,4(7)a) 4,2(I8) 
208,15(3) 152(9) 759,00(I3) 5,6(I2) 
240,49(3) 77(4) 817,7(8)a) 5,1(24) 
315,00(4) 100 820~72(28) 14(3) 
360,0(5)a) 8,3(29) 855,3(6) 26(4) 
362,2(3)aJ 7(3) 898,10(I2) 42(4) 
385,51(25) 7,2(15) 1019,7(7)8) 5,8(22) 
410t4(4) 15(3) 1049,87(22) 21(5) 
413,1(4)8) 6,5(26) 1066,55(27)a) 15(3) 
536,2(3)8) 5(3) 1231,13(I4) 36,5(29) 
547,17(7) 56(4) 1364,86(29) 39(4) 
583,3(5) 8,3(17) 1370,80(29) 11,2(29) 
624,0(3) 8,6(19) 1488,17(29)8) 7(3) 

a) l-nepexo,It, sepoarao, npmm,n.neJlH'l' pacnany 164'rt\1m • 

CneKTpH l-1-COB~eHHft H3MepHnHCh HaMM B pe~e TpeXMeprroro aHa
JIH3a H8 YCTaHOBRe /19 C,IJ;Bywr C;~ ( Li )-.n;eTeKTOpaMR c 06'heMOM V = 1 

t41 c~ 11 V = 43 cl? 3HepreTJ1rqeCROe paspemezae oooax ,IteTeRTopoB 
6~o npHMepHO 2,5 KsB rrpH El =1332 Ra~. Pa3pemammee BpeMH cxeMH COB
~eHHl paBHO 30 HC. TpexMepRaR MaTPIDl8 cosnaneaaã 3aIIHCHBaJIaCI> na 
MaI'RRTHYJ) ~eHTY, KOTOpaR oõpaõarsaanacs nOCJIe OKOWIamIJI SKCnepHMeHTa 
na 3BM "HP-2116C". Ha pRC. 2 nOKa3aH cneKTp cOB~eHH~ c raMMa-nepe
XO,ItOM 91,40 RaB. 

Pe3y~TaTH KOJIHqeCTBeHHoft o6pa6oTKH cneRTpoB l-J-coB~eHHa npH
Be.n;eHIi B Ta6mru;e 2. lliíTeHCHBHOCTH coananeuaã ,naIDi B OTHOCHTeJIJ.>HIlX 
e.n;mmnax. Ilonpanxa aa yr~OBYD ROppeJI.RUHl) l-JrY'CIeB. MOryT H3MeIDrTh HH
TeHCHBHOCTh coananeaaã ae 6o~me.. lIeM na ±20%, H OHH ne yqTeHH B yxa
3aHHHX norpemHOCTRX 3KCnepKMeHTanbHHX KHTeHCHBHocTeft COB~eHHa. 
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'P"H5' H? m TaónHua 2. PeSY~nTaTH aHaHHsa cneRTpOB 1-1-coB~eHKA npH 
·"""Tm pacnane 164rnTm 

~~ 
i 

Ej'I E)'2 Í 11(b.Ir J ) 111 E)'I E]2 I])' (1J.111) lI)' 
[K9BJ [K9B.1 [OTH.e,n.1 LOTH.e~.][KaB1 [KaBJ [oTH.e~.l [OTH.e,n;r 

.OH08b'f c~nA,Q[HMA 

(aRCU) (pac~.)	 (axcn,') (pacx, 

208,15 80,05 í,2(8) 8,36) 583,3 315,0 J4,5 13,1 
49 00) 22(7) 15,6 

139,80 15,8(28) 15,6 820,72 139,80 9(3) 5,3 
240,49 80,05 3,4(16) 4 80) 208,15 19(7) 19,0 

13'56) 

OKHO".4t)1r)8 91,40 22(4) , 547,17 

91,40 10,4(25) , 315,0 23(7) 22,4 
i j E I:J	 

208,15 89(9) 80,8 410,4 10(9) 23,8 
nM .~ ~M 

91,40 13 46) 
23'26)

315,00 80,05 2,8(17) 3 40) 898,10 4(4) , 
91,40 12(3) , 139,80 7(3) 2,0 

139,80 27(4) 18,0 208,15 67(10) 55,8 
Pac, 2. CneRTp cOBna,nemdt l-JI:YT!el c 1-nepexonoa 91, 40 ltsB. 208,15 105(10) 134 240,49 40(7) 36,3 ., 

240,49 29(5) 
~t 

28,4 547,17 78(11) 7aa) 

MOS!: pacnana (CM. pac, 3). ITpe,IUIOJIarSJIOC:b, T.J:TO pac'tIe'J.'HaB: 11 8ltCnepOeH
PaCCtDITaHHHe BHTeHCHBHOCTH cOBIIB,D;emdt BlitDICJISJJIHC:b B COrJIaClm co cxe

385,51 240,49 7,7(22.) 4,7 1049,87 91,40 9(4) 6,76) 

410,4 139,80 3,5(22) 5,3 208,15 26(8) 28,0Tax:DHaH HHTeHCBBHOCTB cOB~eBBl 1-~el c 8Hepruel 547,17 H 898,10 
208,15 12(3) 19,6 240,49 22(6) 18,3R8B pamm. HaOJll),ll;aeTCJI y,n;OBJIeTBOpBTeJIlJHOe COrJIaCHe M9JtY altCnepmseH

T8JIl)HHMH li paC'tIeTH.LIMH mrreHCBBHOCTJDm COBna.ztemdt. Ec.m IIpHMeHH'l':b 315,00 17(5) 23,1 315,00 31(8) 45,8 
547,17 91,40 9(3) 18,00) 1231,13 91,40 15(5) 11 86),xprrepHl, 'tI'l'0 COBIIa,IteHIDI Ha6~TCSI npH 111 OOJ.r:bIIIe 3 b. 111,' 'l'or,Ita 

208,15 75'8) 75,1 139,80 39(6) 13,6UH anepsse HaÔJIlU(aeM cosnaneaaa: 1208,15 lt8B c 1410,41 K8B, 
240,49 59(8) 43,5 208,15 65(IO) 49,01I049,89 RaB li 11364,86 RaB; 1315,00 ltaB c 1410,41; 1820.72 H 

315,00 10(5) 14,7 315,00 70(IO) 57,7)1049,87 KaB-; 1547,17 K3B c 1583,23 H 1898,10 RaB. Im H8~ soe 
583,3 208,15 13(5) " 11,1 1364,86 208,15 49(9) 52,3 

16&.mTm 240,49 8(3) 7,2 240,49 46(8) 34,3 
6-~..... 

rE JQ-41MIB~...~y 
a) PaCC~TaHHHe H 9KCnepHMeHTaHbHHe HHTeHCRBHOCTH COBna,n;eHKft

2370.70 5,6 Uf6l
 

1

",'" 

~~1' j
 1-1 HOpMKpOBaHHCn no COB~eHRHM 1898,10 KaB c 1547,17 xaB. 
~"..o,'.t;"J"", _ '98~.19 

4,6 56131 23,Jc#+"'..~·.yt-&",.,~ '845.42 6) He yqHT~~OCn BOSM03HOe YMeHnmeRne a~KTHBHOCTH COBnane~ ~ 
- T o(I.t"'''~4'\b\v''.;-S'" - 1744,70	 5,6 5,21231
 

5,' 11(U O.22M(;
7-~ ;.=~"'~-il'J.:.t~~~- ~~~á~~ cJ clOne MaJIW( 9Heprd l-JITieit.	 .:= - - r== -- "'" -V~ 5,7 5,61141	 ~ ",5 .02-	 >!> li' 
COBTIaneHHR 1-JITie!, ROTOpHe npHBe,n;eHH B pa60Te 11/ , sa HCKHDqeHHeMl i 4'>~~.,. ,,_ o,1197.53
 

. - ~.i>~\'~ 1~~~ 8.2 ~'151
 cOBrumeHHft l-~e, 139,80 RaB c 1-~aMH 410,41 RaB. 
0,31201 2,'In<5'-~0=1=- - =r-rf/'" 948,54 

5,7 UNII4: ~:=I _; " .,# ,Ue6yp li .np. li '~e~ODJIlt nepByIO cxeMY pacnana 164 lYl TrT1 • Bce 
BOSO~eH1llie ypOBJUII 16 IYllYn OHH BBeJm aa OCHOBe pesY~TaToB l-1-coB
~eHKft, RpoMe ypoBHeft raMMa-BB6pauHOHHOn nO~ÓCH c 9Hepraeft ( ~~): 

' '""_..JIIU;l: ~/ .~"	 (t 
5,7 fW.1 

ctO· Iene-IJI1If.;,' "'" 1058,44 RaB (4+), 1358,3 R~B (6+) li 1544,3 RaB (rrT). 3TH Tpl'I ypOBlUI-4' et-. "'.43 
6"71 '.52.ce O paSPREaIDTCH B /17 ~ 0.n;HHM nepexo,n;oM, a ypoBeHn'6+ sace~eTCH'64 

1'1111 E'" T1I1llIEr!lll ... 
.IP3YMH uepexo,n;aMH 624,9 RaB B 385,4 KaB. BaToM c.rryqae, ,ItJ1JI COCTOH
HHH 1358,3 R9B 6+ CRnDHO Hap~eTCH OanaHc HHTeHcHBHocTeft, ~aEe ec-PIIC. 3. Cxeua pacnana 164P\lm_-+ 164 Er. 
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JIH npe,wxOJIODT:&, lITO .naHHl:lt ypOBeH1> SaCeJIHeTCSI 0,IUmM lIS STlDC nepe
XO.nOB. lfaMH OHJI8 YTO'tUIeHa 3HepI'IDI nepexona 624,05 (32) KsB H 9HeprHJI 
C ImM CBSI3aHliHX ypoBHeit 1985,20 II 1358,34 RaB. ORasaJIoc:&, 'tfrO ae mI

rro~eTca OaxaHC 3HeprHH, E] 624,05(32) RaB He cor~cyeTCSI C pas
HOCT:&ID 626,86~26) R9B = 1985,20(20) KaB -1358,34(16) RaB. 

~ ,e HaO~anH nepexo.nu C 3Hepruel 743,9 K3B II 929,9 RSB, ROTO
pile B 1 paSPSD!8lOT ypOBIm 6,2+ 11 7,2+. BBH,Ity aroro M1:l se BBO,1QllM B 
cxeMY paonana 1641'Y'11m cocrosnas 1358,3 KaB 6+ li }5,4,3 K3B ~. Bce 
BosO.YJlUteHHHe ypomm, YCTaHOBJIeHHHe neOypoM li .ItP. I Ha OCHOBe COB
na.nem, O.n;HOSHalffiO no.nTBep1K.naDTCJI Hamm.m pesYJ'IbT8TaMH HSMepeRld 
l-l-coBna.neHBI (CM. TaOJI. 2). 

COBna.neHHJI 1240,43 KaB c 1385,51 R8B rrOSBoJIRmT BBeCTII ypOBeH:D
1T=c sHeprHel 2370,79(27) RaB. COCTORHHe 1058,44 xsB 1, K 4,2+ OHJIO 

BBe.neHO B paoore 20/.Ha ocaone l-1-coBrra,n;eHHA, npa H3yqemm·pearonm 
(,.{.,2 Y'I1). MIi aaOJlD,ItaeM nepexo;n; 759,00 RaB, ROTOpHft paspaaaer mmre
YR8saHHoe COCTOHHHe, rr08TOMY npe;n;rrOJIaraeM~ lITO OHO SaCeJIHeTCJI II IIpII 
~ -pacnane 164mTm. llpH lIsyqemm BOSOYJf,Itemmx ypoBHeA 164 s- B 

smepImX peaRItHJIX /7/ no COBna.zteHilRM 1-1 OHJIO BBe,lteHO H COCTomme 
1610,21 KsB; I,KIT = 4,2-, KOTopoe paspBXaeTCJI nepexo.noM 663,3(5)KaB. 
HaJ,m OOHaPYJteHH nepexons 663,7(4) KaB 11 413,1(4) K8B, 'BepoSITHo, CBJI
saHmle c paCCMaTpKBaeMUM cocroaaaes. IT08TOM;y MI:l B cxeMY pacnana 
(ca, pHC. 3) npe.nnOJIO~eJ'IbHO BBO,1tHM ypoBem, 1610,21 K8B; 4,2-. 

SRcTpeM II ;n;p. 721 HSMep.wm cmm I = 6 aaosepsoro cocroaaaa 
164MTm • Ee'1'S-pacna.n aroro eOCTOSOOIJl lia ypOBeH:& e 8HeprHel 1985,19 
R3B B 164 Er- EMeeT 4 ft = 4,9 II ~eT·CSI paspemeHHHM aeaanepsaa
HHM ( ou A. BI SHHOI OO~CTH anep TaRoA rrepexo;n;, JtaIt 01lJI0 noX9.SaHO B 
paOOTax ,21, MoaeT lIpOlICXO,ItHT:D Me2I.ItY COCTOJIlJJJJOOl 6- í p7/2+/404/ + 

5/2-/523/} --+ 7- Lp7/2+/ 404/ + p7/2-/523/}. TaItaJI CTpYRTYP8 li 

0WI8 npanaoaaa HSOMepHoMY COCTOJlHJIl) c r<fr = 6- 11 ypoBHIl 1985,19 RaB 
rr = 7-. 

PaolleT ~ ~t ,ItJIJI;n;pyrmc nepexoaoa, CBJI3aHHWC c paCIIB,D;OM JilSO
MepHoro COCTOmmst I64rY11m , owx mmomeH mum B rrpe;n;nOJIozeJDm, lfl'O 

aH.epI'M pacnana aTora OOC~OJIHHSI pamm 4100 RaB, '1'.e. MH noaaraex, 
'tfr0 3RepNJI BOSOY1r,1temm IISOllepa ~e~HO paBHa 140 RsB, TaR KaK 
Q =3962 RoB ;n;Jm paonana 164 \\'Y') 22, 3/. IToJI8I'SeM, 'tIT0 Ha ocaosaoe 
cocroanae 164 b 'r ~ -pacnan ae rrpoBOXO,1tHT (AI. = 6). Ea.1Ia.Hc HHTeH
cHBHocTel ypoBHel c aHepI'Hel 299,44; 1197,53 B 1664,59 R8B nO.nyqJIJIcH 
OTPHDaTeJI»HHM,no aOcOJIIJ'l'Hol BeJDtlmHe MeH1lIIIHM COOTBeTCT~el .ItByx
RpaTHOI cpe;n;HeKB8,Iij>8TlPIHol omuOKB. lIa pac, 3 npJIBO,ItBM JIEIlD BepxHd 
npe.neJÍ HHTeHCJmHOC'l'H SaCeJIeHHSI 8TiIX ypOBHe~ H ~ ~t ae BWDICJIHeM. 
ITo.rryqeHHHe ,wIJI OCT8JI:&HHX ypoBHel SHSlIeHBJI ~ 5t Cl{H'1'aeM OplleH'l'H

POT~OKHaJI nOJIOC8 OCHOBHoro COOTOHHHJI npm OeTa-paCna;n;e 164mTM 
BosO~aeTCJI .no ypOBIm c IlT" = a+. YRasamme Ha pRC. 3 speuena !WSlm 
3TKX ypoBHel BSJITH H3 /24/. BpeMeHa mISIDI aesoropsx YPOBH~ c OTplI~ 
$TeJI:&Hoft qeTHOCTDlD ,lIaH!i Ha pHC. 3 no EesYJI:&TaTaM peOom 2/• 

l)

CBOftcTBa KOJIJIeRTimHliX cOCTOmml 1 4 Er rrpOaHaJm3lIpOBSHH B paM


KaX Mo~eXH BSaHMo~elc'l'B~ 60S0HOB (MaR). B nepBoM BaplIaHTe paclIe

JOB!CIIOJI:&SOBaJIaO:D Mo.neJI:& MBB-1, onepupymmaH c OOSOHSMH ozsoro TlUIa
 

25 • raMHJI:&TOHHaH 3'1'01 Mo.neJIHHMeeT ~:I I 

HM6~--1 ::.Hr,/>..R ·rrvd., + ~ 1J'lL .,./1 C [(d+d.-/L
) (cid)(L)] 04

L'" D"l,~ 1..	 )

J~	 +1=={[(dt-cltJ(1\asj~)J ~ 3.C.} t G{L(d+d~){o)(ssio)JOt ~.c.} ~ (I 

+- C"1 S+.s+-ss ~ C~~ 15 [ld;4"s~) (1) (d's) til.) 1~) 
~ 

BK1mtJallTCSI noe c.nameMHe, ~TH~e B3aHMo.neftcTBBJI ,ItBYJC OOSOHOB.. 
o60sHa'lemm T8KBe ze , RaK B 25/. EosoHfIHI oopaa oneparopa RBaJtPy
nOJI:&Horo 3JIeRTPB"tIecRoro nepexo,Ita npe;n;C'1'aBJIae"TCSI B BB,lle: 

Tl~2J =(1SD (5td +-dtS) + :s E'lbb (cJ.+Ji'L! (2) 

a npne;n;emme BepOJITROC'l'H EO ]-nepeXO,ItOB pacc'qB'1'llBaJJl!c~ c nOMo~ 

onepa'1'opa 
1 (ço) =	 'tO<tJ, (20) 

r;n;e ROacIxlJmHeHT EO B!iO!lp8eTCJI H8 OCHOBe opaasenaa aRCnepBMeH'1'8JI:DHHX 
H BlJI1mCJIemna 3H8l1emd B(EO) .ItJIJI omroro :PIS 1-rrepexo.noB. 

Bó BTOpoM BapHaRTe paclIeToB HCnOJI:&SOBaRO yrrpomeHHoe~eHBe 

.1t'IJI I'aMHJI:&TOHBaHa (I), rrpe;n;JIoJtemI08 Bapaepox II KacTeRoM 26 c JIPlrI
MeHeHHeM COrJIaCOBSHHoro ~ -<PoPMBJ1HSMa: 

\-\QG. =. - 2t'- QcQ - 2f,'L oL, (3) 

rne KB8JU>ynOJI:DHI:l:A oneparop Q DeeT BH,Zt: 

,&.... s-\-d + d+s t-1s 'ta (Gi~d) (~:	 (4) 

a oneparop .L=- fili' (cfa) (,,> • ITpne,IteHHH8" BepOJITHOCTH E2-nepexO;n;OB
 
paCC'qHTllB8I>TCSI no ~PMYJIe:
 

~ . Ttt-2.)~ olQ., (4)
 
rne d... - nOCTO.JlHHaH, a Q -oneparop Q B (3)·.
 

B OOllteM eJIyq8e MBE-l (nepmdt BapRaHT pacseroa) raMHJIDTOHllaH (I)
 
co;n;epJmT 6 HeSaBHCHMIDC napaaerpos, B orreparop (2) - eme ,ItBS II8paMeTpa.
 
Bo BTOpOM BapHaHTe. paClIeTOB (coreacosaasaã Q -<PoPMaJIHSM) ~CJIO
 
acex napaaeepoa B (3') li (4) Y'teH:DIIl8eTC.fI .no lIe'1'llpex.
 

B nepBoM Bap.HaBTe pae~eToB DBpaMeTpll BHOpaHH '1'aR, ~OOIl nO~T:D
 

HaBMeJWIlee pSC%oJr,D;eHHe MeJr,Ity paclIe'l'HllMll H aRCrrepHMeHT8JIDHHMH SH8l1eHHJI
POBOllRbIMH. 
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MH SHeprHH ypOBHe~. TIo~eHHHe TaKKM 06paSOM BOCeMn napaMeTpOB (B CHBaeT P8CIIOJIOJK9mm9 BJ:mI9 :ypOBHB. B pacxerax lIO BapHaHTY I nOSIBmIeTCli 
MsB) npHBe~eHH HEXe (meCTD MS HHX ~TCH HeSaBHCEMHMH): ypoBeH]) --1.1t := 2+ 1,6 MaB, KOTOpul HeJIDSH C:BSr.38T:h c H3BeCTHmm Bpama

. HBAP = 0,2282 F = 0,0872 TeJlDHHMH nOJI0CaMH. 
Co = 0,1271 G = -0,0779 B paMKaX MB:&-1 (no I u II BaPH8HTaM) BlirrOJIHeHl:l pactlem npasenea-
C = -0,1327 CRI = 0,0280 HHX BepOHTHOCTel E2-u·EO-nepexo.ItoB (eM. Ta6JI. 3 li 4). TeOpeTKqeCKOe2 
C4 = 0,0569 CH2 = -0,0222. (BaPBaHT II) 3HatleHHe napaaerpa CMellIHBaHHH nOJIOCU ocHOBHOro cocrosaza 

H l-noJIocH z 6 = 0,049 xopomo cOrJIacyeTCSI c 3Kcnepl!MeH'l'aJIDHHM ZI' = 

J 
Ornoaenae napaaerpon E2DD /E2 SD = -0,47 no.rryqeHo MS 3KcnepmMeHTaJID

0,055(10). 3H8lJemm, BI:llJBCJIeHHOe no OOPBaHTY I Zt' = -0,016, npOTHHI:lX 3 H8'tleHJfit 
Bope~T 3RCnepHMeHTY.B(E2,2~ - 0I) _ /27/ 

+ + - 0,027 • Ta6mma 3. 3RCnepBMeHTaJIDm.m B TeOpOTH1ieCIGIe oorHomeHHH npHBe.n;eHHIlX 
;B(E2,2r - 0I) ~~I 

BepOHTHOOTeA E2-nepexo.n;oB, pa3p~ ypomm 164 Er::'~
llaPaMe~ 1)\Q = -1,09 BO BTOpOM aapaanre pacxeroa onpenezea 

HS Toro xe 7/ OTHorneHHH npRBe~eHHHX BepoHTHocTeA B(E2). TIapaMeTpu li ,Ri Ei B(E2; "!.i W( i --+ Tç. I(t- ) /B(E2; ri Ki -"1:f ~l ) 
r;t<" = 0,0213 H ~i = -0,0066 YCT8HOBJIeHH: no MOMeHTY HHepUHH nOJIOCH lxaB] "I~,K~ ~!B] aRcn. A.rrara MBB-l MBB-l 

Mp.l Bap.2OCHOBHoro COCTO.R.HIDI M no l.3Hepnm ypOBRH l.'lrKi = 0+02· 
Ha ~HC. 4 CpaBHHBB.IOTCH lmcnepRMeHTaJIDHl:le R BI:l'UlCJIemme aaepraa I 2 3 4 5 6 7 8 

ypoBHeft 64 ~r. OTHOCE:TeJIDHOe rroaoaenae (3- H l"':xoJIeOaTeJThHHX YPOB 2~,21 860,21 4+ ,-0li' 561,46 0,30(10) 0,0715 0,0512 0,153 
He~ xopomo BOCnpOR3BO~TCH paCqeT8MH no COrJI8COBaHHoMY Q ~pMaJIR3 2+,Ot 768,91 1,96(23) 1,43 1,27 1,92 
MY. 0~8KO B 3TKX paC'tleTax He no.rryqaeTCH rrpaBHJThHOe 3HaqeHHe MOMeHTa 0+ ,o%' 860,25 ::.1 =1 =I ::r 
l:lliep~;JJ,JlR. f-> -COCTOHHlffi (E(20) - E(OO», a BwmCJIemme 3H8'IeHIDI 3+,2} 946,54 4+,0% 647,52 0,83(21) 0,400 0,311 0,725 
saepraa ypoBHe:ft c 60JThIImMH c:rmH&m OOJIDme 3RCIIepRMeHTaJlliHllX. BJ:l'lIHCJIe- 2+ ,0<y 855,11 =:1 =I =I =r 
HWI no BapXaHTY I (npE: RClIOJID30BaHlm 6 He3amICHMbIX napaMeTPoB) 4~.2} 1058,61 4+ ,0rt 759,08 5,3(11) 2,94 2,18 6,39 
YMelWl1aJOT 8TH paoxoaneaaa, BapRaHT TI MOJlteT 6UTh HeCKOJI1>KO JIY'lI.lIe OIm- 2+,O~ 967,81 .=1 =-1 .=I :1 

ft,2} 1197,53 6+ , 0<t 583,3 1,7(4)8) 0,571 0,381 I,44 
4+ , 0t 898,10 ~1~) =1 ::1 ;:1

E~ 
0+,0 1246,05 2+,2' 385,3 2(1) 9,68 133 

15 

2+,2{ 1154,69 .=1 =1 ::1t--« + ' 
7'- 2+,0 1314,48 o ,0p.68,49 1200(400) 281 3800 

20 6'- . 
8'

t------f-. __... 2+'2} 454,6 8(4} 15,1 123 
~_ . f


8'------- rf 
ft- (-.-.--.. 

1100' 4+ ,O~ 1015,02 1,6(3) 2,57 2,23 3,55
K-t'f- ...... 

4·--····· i15 
rf-

K'4' 2+ ,o-~ 1223,17 2,3(5) 1,43 1,39 1,07K'Z' 
t:---.--. f- __ 

K,(f K-o' 
.;----- 0'- .. ---- 0+ ,Ot 1314,04 :1 =-1 =I sr 
4'-·----UJ·(- ....· 

K,lf 4+,0 1469,89 4+,0~ 1170,4 1,7 0,9~ 0,76 0,28
1------· IIL.f-····- 2+ ,O~ 1378,50 :'1 :I =.r =:1 

K-t
 
ft-.__...
 2+,0 1483,57 2+ , O,! 1392,30 1,8(4) 1,43 0,159 1,06(~. 

0+ ,O~ 1483,21 ·=-1 ::1 ~ =I 
0+,0 1702,17 2+,0 ·218,54 860(300) 19,5 278f- ..··-

00 rf."'" "Mii6:.j 
_1_1 2+ ,2} 842,07 9,5Ul} 22,7 62,6

':Er96 2+,0 fã' 1610,67 =1 ~ ~ 

~,O 1788r.37 2+,0r-- 474,2 380(140) 5580 4340 , PRc. 4. CpaBHeHne.sRcnepKMeHTaJIDHHX H paCqeTHUX 3Haqe~ 
?2~,27 74(19) 105 . 1018HeprH~ B036~eHHHX COCTO~ B 164~r. 4~~21 
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TaÓXKija ~.	 (rrpO~O~eHHe) 

I 2 3 4 5 6 7 8 
4+,0!à' 1489,11 28(6) 2,57 4,55 0,0027 
2+,01- 1696,5 8,0{I6) 1,43 31,3 3,57 
0+,O<t 1788,10 =1 =1 =.1 =1 

0+,0 1765,81 .,2+ ,2} 905,75 6,9(9) 2180q, 1,35 

2+,0 1833,34 
2+,0 
2+,21 

1674,30 
973,38 

::1 
4,2{I5) 

=1 
16,5 

=1 
:;-r.,95,3 

I i 
< ! 

4+,0<ã 1533,90 2,7(4) 2,57 0,164 1,70 I 
2+,0~ 

0+,O~ 

1742,07 
1833,00 

2,6(4) 
=1 

.91 1, 43 
=1 

0,273 
=-1 

0,072 
:=1 

.'1' 

0+,0 2172,76 (Í,2)+ 289,09 1300(400) 
2+,0 689,42 38(8) 274 2420 
2+,21 1312,28 4,2{1I) 8,70 15,7 

~ 2+,0~ 
v Q 

2081,27 =1 =1 ::1 

a)	 Orrpe~e~eHHe 9KcnepRM~HTarrbHOro OTHomeHHfl npRBe~eHHHX Be~OflTHOCT~~ 
npoH3Bo,D;lt1IOC:b c nOMOlUbID ~aHHIDé, no.nyqeHHhIX npa pacnane 64\'Y\ Tm • 
OCTanDHHe 9KcnepHMeHT~:bHHe Be~ oTHomeHHft B{E2) BHqHarreHH 
Ma oCHo~e ~TeHcHBHocTe~ l-nepexo~oB,cooTBeTcTByromHX pacn~ 
1641YYl /12/. 

TeopeTH~eCKHe H 3KCnepHMeHTa~DHHe 3Ha~eHHfl napaMeTpa PaCMYCCeHa 
(OTHomeHHH nepoHTHOcTeft MOHonO~DHHX H ~~yno~HHX nepeXO~OB) 

tI)	  IXi : ~ = B(EO; "li ~ 1 k ) ,nJIR I ~ ° 
.lJ' B{E2;"1;"""Ti) 

x.(~) = B{EO; Oi .... Oi ) ,nJlfI I = O. 
1~k. B{E2; C; ..,. XK ) 

~c~eHHHe 3Ha~eHHR BepoRTHocTeft B{EO) HOPMHPOBaHH OT~e~DHO B ~YH


aRTe I H n TaR, ~TOÓU ~OC~D cor~aCHH c H3MepeHHHM 3Ha~eHHeM X2~1 =
 
0,27. Tor~a OTHomeHHe napaMeTpoB Eo/E2SD = 0,0772 ~ BaPHa~T~ I H
 
0,0074 ,nJIR napHaHTa n. 8KCnepHMeHT~HHe Be~ 121f H X311 ~O

BO~HO xopomo BOCnpOH3BO,ItHTCR pacxeraaa no cor~aCOBaHHOMY Q.- :f'
 
q:oPMaJm3MY (napHaHT I). • ri
 

~arreHBHe 3Ha~eHRR oTHomeHHft npHBe~eHHHX BepoRTHocTe~ .~ 
B(E2)!B{F2) li B{EO)/B{E2) nepexonoa, paapasamtax, OCT8JThHHe BllIIIe pac i 
nO~O~HHHe ypOBHH.I ae oÓHapyDBaI>T y,ItOBJIeTBOpHTeJI:bHoro cororacaa c 9KC
rrepRMeHToM. no-Bll.It3M0MY, HeCOMHeHHO, ~o na CTPYKTYPY ypoBHei! BliCO
RKX pOTauHoHHHX no~oc C~DHO BnHRDT a~RTH, KOTopue MBE-l He yqHTH
saer : .uBYXKBa3~CTH1IHHe ROH(fMrypamm, napnse BJl6paIJ;WJ II np, IloaToMY 
npMr~eàHT:b MBE-l npH H3yqeHHH CTPYKTYPH COCTORHHft, ocoóeHHo BHCOKO~e
~mKX, ~e~eT c oCTopoxnocTDID. 

lO 

TaÓJIlIT(8 4.	 Cpanneaae 3KCnepHMeHTaJThHILX H reoperaxecsax OTHomeHHít
 
npHEe~eHHHX BepOHTHOCTel (rrapaMeTp PaCMYCceHa)
 
X = B{EO)!B{E2) ;IJ.JUI EO-nepeXO~OB B 164~r
 

i I (E ) El{EO) EJ(E2)	 X~;) 
) yp	 l~k3Kcn. a) 

~~~	 MBE-l, MBE-l,(K3B) (KaB) (KaB) Bap.l.	 nap.2. 

1246,05 1246,1 1154,69 0,27(7) 0,27 0,274°)
411

2)
 1314,48 1223,17 1223,17 0,33{I0) 0,173 0,329
11
 
~4) 1469,89 1170,4 1170,4 I,0(5) 0,~02 0,679
11 
X{O) 1416,54 1416,54 ·1325,15 0,14(5) 5,15 0,316311 
X(2) 1483,57 1392,30 1392,30 0,87(25) 0,311 0,271311 
X(O) 1702,17 1702,1 1610,67 0,069(23) 18,8 0;0136411
 
X(2)
 1788,37 1696,85 1696,85 0,64{I9) 0,105 0,0012411
 
X(O)
 1702,17 456,4 (387, 7) >0,09 2,62 14,4422 
i(~~ 1788,37 474,2 474,2 0,11(3) 0,0108 0,000024 

,X~~f 1765,81 1765,8 1674,3 0,51{I5) 0,0071 0,338 
(2)X 1833,34 1742,07 1742,07 0;9(3) 0,747 0,0731
51J (O 1765,81 519,76 (451,3) > 0,05 0,0607 16100X522
 

!J0) 1841,6 1841,6 1750,23 2,3(7) 0,0180 0,0019
11 
(2)X 611. 1911,10 1819,.72 1819,72 0,65(21) 

a)	 ~aHHUe no.nyqeHHHe B paóoTe 111/ . 
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A,u,aM H. H ,n;p. P6-86-743 
164m ( ~' )Be-r-a-pacnan H30Mepa Tm T Y2 = J 1 M 

H CTpYKTypa B03ÕY)K)J;eHHbIX ypoaneü 1h4Er 

164m
HccneAOBarrcH pacrra,n; Macc-cerrapHPOBaHHhm HCTOqHHKOB Tm. 

Ilponenensr H3MepeHHH cnexrpoa y -nyqeH H yy -coBrraAeHHH. Ha oc
HOBe H3MepeHHhIX AaHHhIX noc rpoena cxexa pacrrana 164 Tm--- 164Er 
IIpOBeAeHhI p acxe ru 3HeprHH ypOBHeP.' H BepOHTHOCTH E2-rrepexo,n;OB, 
xo ropue cpaaaensr C 3KcrrepHMeHTaJ1bHhIMH 3HaqeHHHMH. 

Pa õor a BhIIIonHeHa B Jlaõopa'r-opan HAepHhIX npoõner« omm. 

I1penpHHI Oõsenaaeaaoro HHCTHTYTa H,llepHhIX accnenoaaaaâ. Ilyõaa 1986 

TIepeBOA O.C.BHHorpa,n;oBoH 

Adam r. et alo P6-86-743
 
164rnrm (T 112 = 5. 1 m) Lsome r Beta-Decay
 
and 164Er Excited LeveI Structure
 

164m....	 .
The decay of 'Im nucleus has heen stud1ed by means of 

mass-separated sources. The single y-and yy -coincidence 
spectra have been measured. The 1&4m Trn--- 164Er decay scheme . 
is proposed on the basis of the experimental data. Compari
son of the E2 experimental transition probabilities with the 
calculated ones has been made. 

The investigation has been performed at the Laboratory
 
of Nuçlear Problems, JINR.
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