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BBEAEHHE 

CBOHCTBa B036YmAeHHWX COCTOHHHH 159Dy HCCneAoBanHCb MHOrHMH 
aBTOpaMH KaK B HAePHWX peaK~HHX, TaK H npH H3y4eHHH pacnaAa 
159H0.B o63ope pa6oT, npoaeAeHHOM JlH H PH4ew'1/ ,AeTanbHO npoaHa­
nH3HpoaaHa COBOKynHOCTb acex CBeAeHHH, H3BeCTHWX AO 1979 r., 
H o6o6~eHW CBOHCTBa B036ymAeHHWX COCTOHHHH 159Dy Ha OCHOBe pe-
3ynbTaTOB 3KcnepHMeHTanbHWX pa6oT . 

DAHaKO acneACTBHe HeBWCOKOH T04HOCTH 3KCnepHMeHTanbHWX pe-
3ynbTaTOB aBTOpaMH paHHHX pa6oT, B TOM 4HCne H/ 2~ He YAanocb 
pa3MeCTHTb B cxeMe pacnaAa159Ho npH6nH3HTenbHO TpeTb o6Hapy­
meHHWX B H3MepeHHHX nepeXOAOB. noMHMO 3Toro HaWH npeABapHTenb­
HWe H3MepeHHH l 3/ noKa3anH, 4TO K pacnaAy 159HoMOmHO OTHeCTH 3Ha-
4HTenbHO 6onbwee 4HCno nepeXOAOB, 4eM 6wno H3BeCTHO a / 2/ . 3TO 
no6yAHno Hae npoAonmHTb HccneAOBaHHH pacnaAa159Ho c ~enb~ yyo4-
HeHHH cxeMW pacnaAa H CBOHCTB B036ymAeHHWX COCTOHHHH 159Dy. 

YCJlOBHH 3KCnEPHMEHTOB 

HCT04HHKH 159Ho,nony4anHCb B pe3ynbTaTe pa3AeneHHH Ha aneKT­
poMarHHTHOM Macc-cenapaTope ronbMHH, XHMH4eCKH BWAeneHHOro/4/ 
H3 MHWeHH TaHTana, o6ny4eHHOH ny4KOM npoTOHOB C 3HeprHeH 660M3B. 
npH npoBeAeHHH HaCTOH~HX HccneAOBaHHH Hcnonb30BaHW KOMnneKC 
annapaTypw H MeTOAH4eCKHe pa3pa60TKH' onHCaHHble B pa6oyax / 5,6/ . 

3KCnEPHMEHTAJlbHWE PE3YJlbTATW 

nepHOA nonypacnaAa onpeAeneH Ha OCHOBe H3MepeHHH cnaAa HH­
TeHCHBHOCTH y -ny4eH 159Ho no OTHOWeHH~ K y -ny4aM HyKnHAOB 

C cy~eCTBeHHO 6onbWHMH nepHOAaMH nonypacnaAa (133 Ba, 139 Ce). H3Me­
peHHH npoBOAHnHCb npH nOMO~H cneKTPOMeTpa C 'Ge(Li) -AeTeKTOPOM 
o6~eMOM 0,8 CM 3 B HeH3MeHHWX reoMeTpH4eCKHX ycnOBHHX H C paa­
H~MH HHTepaanaMH apeMeHH MemAY 3KCn03H~HHMH. nony4eHHOe 3Ha-
4eHHe T ½ =/33,05+0, 11/ MHH cy~eCTBeHHO YT04HHeT paHee H3-
BeCTHoe / 7/ : /33+1/-MHH. 

no3HTPOHHoe i:i3ny4eHHe 159Ho Ha6n~Aanocb HaMH anepa~e, H npeA­
aapHTenbH~e pe3ynbTaT~ o HeM ony6nHKOBaH~ a/sf .Ha /3-cneKTpo­
MeTpe C TOPOHAanbH~M MarHHTH~M noneM npoBeAeHO 6 H3MepeHHH 
cneKTpOB n03HTPOHOB C Hcnonb30BaHHeM ABYX HCT04HHKOa159Ho. BHeA­
peHHOro npH noMo~H aneKTpoMarHHTHoro Macc-cenapaTopa a an~MHHH-
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Puc.I. AnnapaTypHbIH cneKTP H rpa~nK ~epMu-Kiopu nosuT­
poHHoro H3nytleHHH159Ho,HsMepeHHOrO npH OOMOIIIH 6es~e­
nesHoro 6eTa-cneKTpOMeTpa c TOPOHAanbHblM MarHHTHblM 
noneM. 

3HPOBaHHY~ MaHnaposy~ ~Oflbry C TOfl~HHOH an~MHHHeBoro CflOH 
680 MKr / cM2. 06pa6oTKa 3KcnepHMeHTanbHblX cneKTPOB no3HTPOHOB 
no3B0flHna BblAeflHTb TPH KOMnOHeHTa /pHc. 1, Ta6h. 1/. npH aHa­
flH3e peaynbTaTOB H cxeMbl B036Y>KAeH_HblX COCTOHHHH 159Dy ycTaHbB­
neHbl YPOBHH, aacenHeMble no3HTPOHaMH. 3TO n03B0flHflO 3KCnepHMeH­
TanbHO HaHTH senH4HHY 3~eprHH pacnaAa 159Ho: , 

Q~+ =/1838±_3/ K3B. 

XapaKTepHCTH4eCKOe KX-H3fly4eHHe, y -ny4H H 3fleKTJ)OHbl BHyT­
peHHeH KOHBepcHH /3BK/ H3MepHnHCb C y4eT,OM ~cex Tpe6oBaHHH 
MeTOAH4eCKHX paapa6oTOK, H3nomeHHblX 9/5/ H/61. T~nH4Hble annapa­
TYPHble cneKTPbl y -ny4eH H 3BK npHBeAeHbl 'HaMH 'r/91. 3KcnepHMeH­
TanbHble peaynbTaTbl' nony4eHHble npH o6pa60TKe cneKTPOB H3ny4e­
HHH 159 Ho, CBeAeHbl B Ta6n. 2 H 3. Ha 108 y -nepeXOAOB' npHBeAeH­
HblX B Ta6n. 2, 48 y -nepeXOAOB Ha6n~AeHbl snepBble; AflH 64 nepe­
XOAOB YCTaHOBfleHa MYflbTHnonbHOCTb y -Hany4eHHH. B .HaWHX H3Me­
peHHHX He nOATBeP>KAeHbl ceMb nepeXOAOB C 3HeprH~MH 88,3; 166,0; 
667,9; 816,7; 1333,1 H 1461,0 K3B, Ha6n~AaBWHeCH s/2/.cneAyeT 
3aMeTHTb, 4TO BepXHHH npeAen HHTeHCHBHOCTeH 3THX nepeXOAOB 
no KpaHHeH Mepe Ha nopHAOK HH>Ke 3Ha4eHHH,'npHBeAeHHblX al~. 
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Ta6nm:~a 2 
Ilp_o_p;oJDKeHHe Ta6JIHLU>I 2 

Csep;eHH.!1 o y -nepexop;ax npu pacnap;e 159Ho 

Sl(A SJ) ll(All) 1Jt(AI1 ) "'1(Ac(1l 6L lD(A ID) ]!1 - •t 
aB % .. pacn. aB 

:,0,"27(1,J 0,'67(14) 111+1,7(6)ilE2 ,,osc1,i 2}9 - 209 
,1,,78(8) 1,'85(H) 111+,,6(5)ilE2 1•,4(5l 209 - 171 
41,182(4) ,,17(19) l!1 1,9,c12) 171 - 1,6 
45,20'1(1 ~) 109,6(,7) 41,0(16) 
45,998(1 1DJl 197(5) 1,,6(25) 
52,1 (I 1D7l 65,6(28) 24,6(12) 
53,5 (I~) 17,2(8) 6,45('4) 
56,626(8) 1.,,2C,1) 111+,,•C5lil~ 76,2(2,) 56 - 0 
61,71(11) - E2 o,'4(4) 2'9 - 171 
68,789C,1) 0,115(25) o,04,C9l 
72,5"6(4) 1,10(4) 420(60) 0,61(11) l!1 0,71,C29) 209 - 156 
79,8070) 5,10(16) 12200(700) 3,8(4) 111.,,2(4lilE2 11,0(4) 1'6- 56 
85,669(9) 0,41,c2,i 580(70) 2,17c,7) 111+,0(6)ill!2 o,80C5l ,95-309 
99,419(10) o,649(28) 590(90) 1,4,C29) E2 o,89(4) 2'6 - 1'6 

100,599(8) u,,-C5> 2200(220) 0,262C,6) l!1 6,50(28) 309-209 
102,985(22) 0,52(6) 0,194(21) 2'9 - 1'6 
121,012(14) 100,0(18) 10000(500) o,159(8) l!1 .. ,4(12) 171 - 56 
1'1,97,C10) 65,2(12) 5360(280) 0,1'1(7) l!1 28,0(8) 309-171 
1'6,4'8(20) 1,15(4) 271(16) 0,384(27) E2 o,815O5) 1}6- 0 
152,,15c1,> 2,94(16) 153(16) o,oa,c10> l!1 1,21(7) 209- 56 
155,851(1,) 5,'6(18) 292(20) o,087(6) l!1 2,19(8) '95 - 2,9 
159,426(16) 1,00(5) 372(27) 0,59(9) 111 0,618('6) }95 -- 2'6 
17',155(17) 5,92(14) 1720(40) 0,46,C15) 111 ,,'6(10) ,09 - 1'6 
171,608(10) 14,8(6) 570(70) o,061(10) l!1 5,91(27) 171 - 0 
179,250(22) o,,5(4) 46(14) o,21ce> E2 o,178(22) 2'6- 56 
186,274(9) 9,,C4) ,o,cu> 0,0519C,1) l!1 3,70(17) 395 - 209 
195,40(5) 0,122(17) 2,,,c,5) 0,31(6) E2 o,06,C9) 505 - 309 

·~ 
·.-

•1<"'•1> Il(A II) I1 (A 11 ) o(l(A~JI:) <5L Iu(A In> •1 - •t 
alt % .. pacn. DB 

695,249(26) o,1&9(27) 1,H(8) o,0112c1a) 111 0,072(10) 1090 - ,95 

706,648(15) 3,26(7) 20,5(4) o,01ooc,) 111 1,2•(4) 1016 - 309 

758,,,0(2") o,165(6) 0,59(6) 0,0057(6) E2♦-,C1,)illl1 o,0621(26) 115, - 395 

766,119(22) 0,,23(8> 1,40(6) o,00690C,•l 111+26(8)ill!:2 0,122(4) 1075- 309 

780, 99->CH l 0,1'4(5) 0,5"(4) 0,0064(5) 111+37(12)ilE2 0,0505(21) 1090- 309 

807,2'6(16) ,,,..(7) 3,11(11) 0,00140(6) l!1 1,3,C4) 1016 - 209 

8'8,625(18) 10,61(25) 8 020(28) o,00123c5> l!1 3,98(12) 1016 - 171 

84,,1sc1> o,01,c11) 0,027(4) 11,, - 309 

851,1H(19) o,696(16) o,48(4) 0,00111(10) l!1 o,261(8) 1090 - 2'9 

862,94(6) o,060(5) () 0,0225(19) 

866,82(4) 0,109(4) o,0408(17) 1075 - 209 

874,67(6) 0,063(9) 0,,1<•> 0,0079(1•> (111) 0,0240('4) 

879,548('6) 0,248(7) 0,51(4) o,oo,21c,1J E2 0,0912(27) 1016 - 1'6 

881,552(28) 1,0'4(22) 0,87(7) o,001H(12l l!1 o,,aa(11) ·1090 - 209 

892,288(2,l 0,252(8) 1,'8(7) o,0087(5) (111) 0,095"('6) 1201 - 309 

898,167(25) 0,1'5(}) o,04C,l 0,0005(4) • (1!1) 0,0505(15) 1075 - 177 

91,, 119(20) 0,741(15) o,43C7l 0,00092(16) l!1 0,278(8) 1090 - 171 

9'9,45,(28) o,137(4) 0,2'(4) 0,0027(5) E2 o,o,1,c19) 1075 - 1'6 

944,85(4) 0,118(5) o,062(18) o,00084(25) l!1 o,0442(21 > 115, - 209 
951,,1(10) o,040C,) o,0150(12) 

95",19(9) o,o,•c,> o,H,CH) o,0156(21) E2+1,,C2>,lm 0,0129(12) 1090 - 1'6 

959,66(4) o,089(4) o,66(4) 0,0119(9) E2+0,91(7J,ml 0,0H7(16) 1016 - 56 
976,09(4) 0,127(6) o,1,c5) 0,0017(6) (l!:1) o,0475(2") ,115' - 177 

981,80(5) 0,059(4) 0,0221(16) 

992,940(25) o,213cs> 0,12(5) 0,0009(4) l!1 0,0797(25) 1201 - 209 

1002,23<22> 0,02•<2> 0,0090(1) 

i 1016, 356(21) 1,,23(26) 3,27(19) 0,00,94(24) 111 o,49'1(14) 1016 - 0 
115, - 1'6 

217,647(8) 10,14(:,0) 205(25) 0,032(4) l!1 ,,94(14) '95 - 171 1019,202(:,0) o,,..,c1,> ,,72C,2) 0,0109(10) E2+0,85(8>,lm o,206(6) 1075 - 56 
252,96,C8) ,1,8(11) H50(150) 0,141(8) 111 16,7(6) 309 -- 56 1024,317(2") 0,675(15) 0,"2(6) o,00099(14) l!1 o,25,c1> 1201 - 177 
258,822(11) 5,08(17) 4,9(21) 0,1'8(8) 111 2,2,C9) '95 - 1'6 10H,998(28) o,1"6C,) o,226(24) 0,00247(27> E2 o,0546(16) 1090 - 56 
265,56(6) 0,556C,1) 11(0) 0,0,1(15) l!1 o,21,c1,i 505 - 2'9 
269,11(5) 0,229(24) 16,6(25) 0,115(21) 111 0,099(11) 505 - 2'6 

10'8,5'(10) 0,0197(14) o,007•C5l 

1047,62(10) 0,0196(20) o,0074(7> 1286 - 2'9 

295,9'9(2') 1,"9(6) 0,567(25) 505-209 1061;11(4) o,065(2) 0,27(11) o,007C5l 111,l!:2 o,o2",C9l 1370 - 309 
309,594(18) 47,6(16) 2680(50) o,090c,J 111 19,7(8) 309- 0 1065,43(6) o,a..c,> o,01,,c12) 1201 - 1'6 
,26,,0(4) o,046(4) o,0112c15) 
,,a,629(:,0) 2,22(19) 83(4) o,060(6) 111+,oc12)1lE2 o,B9(8l ,95 - 56 

1075,871('4) o,,..,Cll 0,51(4) 0,00231(19) E2 0,1,1(4) 1075 - 0 

1078,0(5) 0,020(4) o,0075(15) 1286 - 209 
353,68(18) 0,067(10) 0,0'2(5) 
372,00(13) o,0H(8) o,012c,) 
'85,'8(15) o,o,7(6) o,01,ac2,i 
,95,258(14) 0,975C'2) 14,oc,> 0,0228(9) E2 o,,75(1") ,95 - 0 
412,,C9) o,026(5) 0,0097(19) 
417,45(16) o,04,C8) o,H(4) 0,0125(27) l!1,E2 o,016C,) 
""8,"6(4) 0,108(5) 1,08(12) 0,0160(19) l!2 0,0412(20) 505- 56 
45,,21c9J o,os,c5> o,"6(9) 0,0140(29) E2 0,0202(19) 
472,5'(15) 0,056(1,) 0,021(5) 
511,0 0,9,(7) 
,..,,51(9) 0,094(5) o,0352(20) 
546,25(17) 0,0,2(6) o,0120c23J 
565,85(10) 0,0,1(4) 0,182(28) 0,0094(19) E2 0,0116(15) 
580,75(20) 0,097(9) 0,0'6,C'4) 
585,5"(6) o,086(5) o,80C5l o,0147(1'> 111 o,omc20> 1090 - 505 
60,,oac12) 0,074(5) 0,0271(20) 
608,69(17) o,046(5) 0,0172(19) 
618,0(5) 0,062(10) o,02,c4> 
620,952('6) 0,76(4) 5,99(16) o,0126(8) · 111+26(10)ill!:2 0,287(18) 1016 - ,95 
649,"2(6) 0,0'9(8) 0,01"6(,0> 115' - 505 
658,11(12) ·o,068(5) o,56(21) o,01,c5) (111) 0,0258(19) 
680,79(6) o,o,2c,, 0,0195(12) 1075 - ,95 

i 

+ 

1097,o,C6) 0,051(2) 0,0191(1) 115' - 56 

1109,48(9) 0,029(2) 0,0109(1) 1286 - 177 

1145,32402) 0,160(4) o,222c11) 0,00221 (19) E2 o,0599(19) 1201 - 56 

1150,50(1) o,0211c2> 0,010,(8) 1286 - 1'6 

115',675(29) 0,176(4) o,199(16) 0,00180(15) E2 o,0659(20> 115' - 0 

1161,68(5) 0,061(2> o,~8(9) 1,10 - 209 

1188,62('4) 0,015(5) o,0056(19) 

119',069('4) 0,178(4) o,0666(20) 1570 - 171 

1199,,1(11) 0,0210> o,0101c2,, 

1201,9'402) o,-c10) 0,492(29) o,00161(10) E2 0,11,cn 1201 - 0 

1211,50c1,> 0,0156(22) 0,0058(1) 

12:,0, 19(5) 0,059(2) 0,0221(9) 1286 - 56 
12'4,26(1,) 0,0158(2") 0,0059(9) ,,10 - 1'6 

1'1J,•C2'l •. 0,0146(1)) 0,005"(5) 1)70 - 56 
1'10,5,c11> o,o,98(16) 0,01"6(6) 1370 - 0 

1,99,99(25) 0,0094(22) 0,00'4(1) 

14,7,"2(") 0,0058(14) 0,0021(5) 

1466,21(2,l · 0,0102(15) o,oo,a(6l 

1555,51(211) 0,007(4) 0,0027(15) 

o,,74(1) 0,000595(,,) 1,000 
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Pac4eT HHTeHCHBHOCTeH H3Jly4eHHH Ha pacnaA ocy~eCTBJleH 
C HCnOJlb30BaHHeM HHTeHCHBHOCTeH xapaKTepHCTH4ecKoro KX-H3ny-

4eHHR, a TaKlKe OTHOWeHHH L+ M +N+. '' /io/H BblXOAa <1>rnoopec4eH-

4HH (L) K =O '931 /ll/ /MHOlKHTeJlH np!eeAeHbl B HH)!{HeH CTpOKe Ta611. 2/. 
Ha PHC. 2 npHBeAeHbl annapaTYPHble cneKTPbl coenaAeHHH y -ny-

4eH c 3BK L56,6 K3B, K79,8 K3B, K 121,0 K3B, L30,4 K3B + 
+31 , 4 K3B H L 132, 0 K3B npH pacnaAe 159Ho. PesyJlbTaTbl HX o6pa-
6o!KH npeACTaBJleHbl B Ta611. 4. Cnpaea OT 3KCnepHMeHTaJlbHO nony-
4eHHblX BeJ1H4HH HHTeHCHBHOCTeH coenaAeHHH npHBOARTCR pacc4HTaH­
Hble 3Ha4eHHR cornacHo nocTpoeHHOH cxeMe pacnaAa /ece peaynbTa­
Tbl ,HOPMHpoeaHbl Ha HHTeHCHBHOCTH y -ny4eH B OAHH04HOM cneKTpe/. 

CXEMA PACnA,QA 159 Ho 
Q 

CoeoKynHOCTb pe3yJlbTaTOB, nony4eHHblX B npoBeAeHHblX HCCJleAo­
eaHHRX, no3BOJ1ReT npeAJlOlKHTb CXeMY pacnaAa159Ho, CBeAeHHR o KO­
TOPOH npHBeAeHbl B Ta611. 5. 0Ha BKJll04aeT B ce6R 16 B036YlKAeHHblX 
COCTORHHH 159 Dy C pa3Me~eHHblMH Mell<AY HHMH 76 y -nepeXOAaMH. 
CyMMapHaR HHTeHCHBHOCTb Hepa3Me~eHHblX nepeXOAOB COCTaBJlReT 
/0,84+0,04/% Ha pacnaA. no cpaeHeHHIO co cxeMoH pacnaAa, npHee­
AeHHO~ e/2/,. B HaweM eapHaHTe ,qonOJlHHTeJlbHO pa3Me~eHbl 33 y -nepe­
XOAa. npH 3TOM ·nOATBePlKAeHbl eos6ylKAeHHb1e cocTORHHR 159 Dy,, eee­
AeHHble 6yTe H AP.121,H 06HapymeHbl TPH HOBblX YPOBHR; 1153,7 K3B 
/5/2-, 7/T/, 1286,9 K3B /5/2+, 7/2+/ H 1370,7 K3B. MolKHO 
npeAnOJlO)!(HTb, 4TO ABa H3 BBeAeHHblX COCTORHHH COOTBeTCTBYIOT 
ypoBHRM C 3HeprHRMH 1150 K3B H 1283 K3B, Ha6J110AaBWHMCR B peaK-
4HH 158Dy (d,p) *•159 Dy /12/. 0TMeTHM TaK)!(e, 4TO BBeAeHHe Ka)!(AOro 
H3 B036y>~AeHHblX' COCTORHHH 060CHOB.aHO HHTeHCHBHOCTRMH coenaAe­
HHH COOTBeTCTBYIO~HX nepexOAOB H BblnOJlHeHHeM 3HepreTH4eCKHX 
COOTHOWeHHH; 

CnHH OCHOBHOro COCTORHH.R 159 Dy H3MepeH AnH / 
131 

~eTOAOM nonR­
·pH30BaHHblX aTOMOB ny4KOB H paeeH ·3/2. no AHarpaMMe HHJlbCOHa. 
·He4eTHblH 93. HeihpoH npH Ae<1>opMa4HH O ,25-0 '30 COOTBeTCT/JeT co­
CTORHHIO C acHMnTOTH4eCKHMH xapaKTepHCTHKaMH 312- ,/521 / 14/, 4TO 
3KcnepHMeHTaJlbHO nOATBePlKAeHO B HCCJleAOBaHHRX.RAePHblX peaK-
4HH/t5/ H paAHOaKTHBHOro pacnaAa It/. B pacnaAe 159Ho, B036y)!(AalOTCR 
TPH epa~aTeJlbHblX COCTORHHR nonocbl 3/2- /521/: 56,6 K3B 5;2-, 
136,4 K3B 112- H 235,8 K3B 9/T. 06Hapy)!(eHbl BHYTPHPOTa4HOHHble 
y -nepeXOAbl, paapR)!(alO~He 3TH COCTORHHR. npH {3 -pacnaAe aacene­
HHe YPOBHeH · .. 3TOH nOJlOCbl aaTOPMO)!(eHO BCJlE!ACTBHe K -sanpeTa, 4TO 
o6"bRCHReT Ha61110AaeMble 3Ha4eHHR lgft .. 6, 0 ~ 7 ;2 AilR 3THX cocTOR~ 
HHH. nony4eHHOe 3Ha4eHHe napaMeTpa HHep4HH :A =11,24 K3B AilR 
nOJlOCbl OCHOBHoro COCTORHHR 159 Dy ·cornacyeTCR C pa Hee H3BeCTHbl­
MHl 1/. B RAepHblX peaK4HRX nonoca OCHOBHOro COCTORHHR npOCJle}!(eHa 
AO YPOBHR co cnHHOM. 21/1;-/15/. 

7 



z, 
173,16 
177,61 
186,27 
217,65 
252,96 
258,82 
338,63 
620,95 
706,65 
766,12 
807,24 
838,62 · 
851,'13 
879,55 
881,55 
892,29 
898,17 
913,12 
939,45 
944,85 
954,19 
992,94 

1019,20 
1024,32 
1034,00 
1065,43 
1145,32 
1193,07 
1230,19 
1234,26 

PHc.2. CneKTPhl coBnaAeHHH 
K 121 '0 K3B' L 30' 4 K3B + 

y-nyqeH c 3BK L 56,6 K3B, K 79,8 K3B, 
L31,4 K3B H K132,0 K3B DPH pacnaAe 159Ho. 

Ta6miQa 4 

Ko3(pq)HQHeHThl OTHOCHTenbHOro ocna6neHHR HHTeHCHBHOCTeH y -nyt{eH 
B coBnaAeHHRX c 3BK npH pacnaAe1 59Ho 

L 56,6~ I 79,81 I 121,01 L 30,43 + L 31,38 II; 131,97 

IKCll9l)IIII, pac,le'? 3KCllepml. pacqeT axcneplll!, pac'leT ucneplll!. paC'l8T axcneplll!. pac'leT 

- 0,931 0,84(11) 1,000 t 
1,00(26) 1,000 

--- o,e95 0,09(4) 0,076 o,69(23) 0,882 1,00(9) 1,000 

0,82(15) 0,884 0,10(,> 0,037 1,00(12) 1,000 
1,00(4) 1,000 
0,64(12) 0,931 1,00(4) 1,000 
0,84(19) 1,000 
0,7(6) o,e72 0,27(5) 0,240 1,06(37) o,634 0,52(11) 0,393 0,32(21) 0,054 
0,?4(11) o,687 o,063(11) o,066 0,62(9) 0,455 0,08(2) o,oe8 o,89(9) 1,000 

- 0,687 o,12ca> o,066 - 0,455 - 0,088 1,6(5) 1,000 
1,17(12) 0,895 0,103<13) 0,076 o,87(9) 0,882 1,02(4) 1,000 

0 0,94(5) o,884 0,066(5) 0,037 1,00(5) 1,000 
0,93(32) o,898 o,085(45) 0,146 0,71 (23) o,s15 1, 18(10) 1,000 
0,82(21) 0,931 1,11(12) 1,000 
0,81(20) 0,895 o,085(9) 0,076 0,86(19) 0,882 1,03(7) 1,000 
0,4(6) 0,687 - 0,066 0,4C,) 0,455 - 0,088 1,18(45) 1,000 
1,8(9) 0,884 - 0,037 1,0(8) 1,000 
1,10(30) 0,884 0 113<4) 0,037 0,91(23) 1,000 
2,5(11) 0,931 0,76(17) 1,000 
4,0(15) o,895 0,53(17) 0,076 - o,882 1,24(25) 1,000 

- 0,931 1,3(6) 1,000 
1,0(7) o,895 0,21(8) 0,076 -i,8(7) o,882 1,15(19) 1,000 
1,01(10) 1,000 
0,98(26) 0,884. 0 1036(6) 0,037 1,28(23) 1,000 
1,0(8) 1,000 

- 0,931. 1,6(5) 1,000 
1,7(7) 1;000 
1,6(7) 0,884 0,20(8) 0,037 0,7(4) 1,000 
4,4(12) 1,000 

- 0,931 1,4(7) 1,000 

.. 

!!1-:- Et 

309 - 1,6 
177 - 0 

395 -- 209 
395 -- 177 
309 - 56 
395 - 136 
395 - 56 

1016 - 395 
1016 -- 309 
175-309 
1016 - 209 
1016 - 177 
1090 - 239 
1016 -- 136 
1090 - 209 
1201 - 309 
1075 - 177 
1090 -- 177 
1075 - 136 
1153 -- 209 
1090 -- 136 
1201 -- 209 
1075 - 56 
1201 - 177 
1090 - 56 
1201 - 136 
1201 - 56 
1370 -- 177 
1286 -- 56 
1370 - 136 



• 

Eyp, (i:, E;n,_l 

all 
0,000 

56,623(8) 

136,432(6) 

177,619(13) 

208,994(13) 

235,848(14) 

239,412(23) 

309,S92(10) 

395,263(10) 

~,(A~,l 

-D'. 

504,939(26) 

1016,23'(23) 

1075,800(34) 

1090,55(4) 

--

Ta6nm~a 5 

CBeAeHHa o cxeMe pacnaAa 159Ho 

p A 
Ill" It /ID.,/'I - Ie(l> Iz) I,a+CAI,a+> lg tt 

l4'Alll) 
%Dp&CIIQ % II& p&CIIQ nB 

312:,/2 1S21I 

5/2,/2 /S21/ 1,5(13) 0,0218(23) 5,9(4) 56,626(8) 

7/2:,/2 /521/ 2,2(4) 6,41(8) 79,807(3) 
136,438(20) 

512•512 /642/ 1,2(10) 6,6(4) 41,182(4) 
121,012(14) 
177,608(10) 

712•512 /642/ b,6C5> 7,0(4) 31,378(8) 
72,546(4) 

152,375(13) 

912-312 /521/ 0,35(6) 7,16(7) 99,419(10) 
179,250(22) 

" 

912•512 /642/ 0,62(14) 6,9(1) 30,427(13) 
102,985 (22) 

s12-5/2 /S231 71,7(18) 0,209(16) 4,85(2) . 100,599(8) 
131,973(10) 
173, 155(17) 
252,963(8) 
309,594(18) 

712-512 /523/ 14,3(4) 0,020(4) 5,50(2) 85,669(9) 
155,851(13) 
159,426(16) 
186,274(9) 
217,647(8) 
258,822(11) 
338,629(30) 
395,258(14) 

t" IC /lm.
1
A/ Ie(Aie) I,a+CAI,♦) lg tt 

p 

l!j(A l!j) 
% 118. llaeltl!JI %B&P8CIJU 11:aB 

912-512 /523/ 0,97(4) 6,55(2) 195,40(5) 
265,56(6) 

• 269,11(5) 

3 p JI Jl K 1 

61, I 11(A I 11) 1:(.0.lf) I,r 
t 

%DpaCIIQ saB 

lt1+3,4(5~ 76,2(23) 0,000 312-

lt1+3,2(4),il!2 11,0(4) 56,623(8) 512-
112 o,82(4) 0,000 312-

E1 1,93(12) 136,432(6) 7/2-
E1 44,4(12) 56,623(8) 5/2-
E1 5,91(2?) 0,000 312-

111+3,6(5),iE2 14,4(5) 177,619(13) 5/2+ 
E1 0,713(29) 136,432(6) 712-
E1 1,21(7) 56,~23(8) 512-

E2 0,89('>) 136,432(6) 712-
E2 0,178(22) 56,623(8) 5/2-

ll1+1,7(6):SE2 3,05(13) 208,994(13) 712+ 
o,194c21) 136,432(6) 712-

E1 6,50(28) 208,994(13) 712• 
E1 28,0(8) 177,619(13) 5/2+ 
111 3,36(10) 136,432(6) 712-
111 16,7(6) 56,623(8) 512-
111 19,7(8) 0,000 312-

111+30(6),iE2 o,80(5) 309,592(10) 5/2-
E1 2,19(8) 239,412(23) 9/2+ 

111 o,62(4) 235,848(14) 9/2-
E1 3,70(17) 208,994(13) 712+ 

E1 3,94(14) 177,619(13) 512• 
111 ,2,23(9) 136,'>32(6) 7/2-

lt1+30(12),iE2 0,89(8) 56,623(8) 5/2-

E2 0,3.?5(14) 0,000 312-

A 3 p JI Jl K 
61, I11(.0. I11) Bt(.o. It) 

%B&l)aCIIQ 11:aB 
112 0,063(9) 309,592(10) 
E1 0,213(13) 239,412(23) 
lt1 0,099(11) 235,848(14) 

295,939(23) E1 o,567(25) 208,994(13) 
44a,46(4) E2 0,0412(20) 56,623(8) 

512-512 /512/ 7,47(18) 5,23(5) 620,59(4) lt1+26(10),iE2 0,287(18) 395,263(10) 

1 

t" t 

5/2-
912+ 
9/2-
712• 
512-

112-
706,648(15) 111 
807,236(16) 

1,24(4) 309,592(10) . 5/2-
E1 1,'3(4) 208,994(13) 712• 

838,625(18) E1 3,98(12) 1??,619(13) 512• 
·8?9,55(4) E2 0,0912(2?) 136,432(6) '1/2-
959,66(5) E2+o,91(7):i;EO 0,033?(16) 56,623(8) s12· 

•1016, 356(21) lt1 2,497(14) 0,000 312-

512- o,622(14) 6;23(}) 680,?9(6) 0,0195(12) 395,263(10) 712-
766, 119(22) lt1+26(8),iE2 0,122(4) 309,592(10) 512-
866,82(4) 0,0408(17) 268,994(13) 7/2+ 
898,167(25) (E1) 0,0505(15) 177,619(13) 512+ 
939,45}(28) E2 0,0513(18) 136,432(6) 712-

1019,202(30) E2+o,85(8):i;EO 0,207(6) 56,623(8) 5/2-
1075,871(34) E2 0,131(4) 0,000 312-

7/2-5/2 /512/ 1,149(28) 5,95(2) 585,54(6) lt1 0,0329(20) 504,939(26) 9/2-
695,249(26) 111 0,072(10) 395,263(10) 712-
780,994(33) 0,0$05(21) 309,592(10) 512• 
851, 133(19) E1 0,261(8) 239,412(23) 912• 
881,552(28) E1 0,388(11) 208,994(13) 7/2+ 
913, 119(20) E1 0,278(8) 177,619(13) 512• 
954,19(9) E2+1,3(2):sl!O 0,012?(12) 136,432(6) 712• 

1033,998(28) E2 0,0546(16) 56,623(8) 512-
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ce CK =5/2. C y4eTOM TO~, 4TO 6nH3KHH no 3HeprHH ypoaeHb 
1089 K3B 7/2- cornacHo/1 OTHOCHTCR K apa111aTenbHOH nonoce 5/2-
/512/, MO>KHO c.c:ienaTb BblBOA, 4TO ypoaeHb 1016,2 K3B 5/2- RBnR­

eTCR ronOBHblM, a 1090 '5 K3B 712- .., nepBblM apa111aTenbHblM COCTOR­
HHeM 3TOH nonOCbl. 3Ha4eHHe napaMeTpa HHep4HH :A =10,6 K3B, 
04eHeHHOe H3 3HeprHH 3THX ABYX cocTORHHH, npH6nH>KeHHO corna­
cyeTCR C aenH4HHOH, onpeAeneHHOH H3 pe3ynbTaTOB pa60Tb1/12/. 

Ha6nioAaeMble HHTet!CHBHOCTH y -ny4eH H 3B1{ nepeXOAOB C 3Hep-
. rHRMH 954 '2 K3B' 959, 7 K3B H 1019, 2 K3B onpeAenRIOT BblCOKHe 

3Ha4eHHR l{BI{ .AnR 3THX nepeXOAOB, 4TO yKa3blBaeT Ha npHMeCH 
.EO -KoMnoHeHTa a HHX /Ta6n. 2/. B cxeMe pacnaAa159Ho 3TH nepe­
XOAbl pa3pR>KalOT YPOBHH 1016,2 K3B 512-; 1075,8 K3B 5/2- H 
1090,5 K3B 7/2- Ha YPOBHH 56,6 K3B 5/2- H 136,6 K3B 7/2-
/Ta6n. 5/ apa111aTenbHOH nonocbl octfoaHoro cocTORHHR 3/2- /521 /. 
H3BeCTHO, 4TO HanH4He EO-KOMnOHeHTa B 3neKTPOMarHHTHblX nepe­
XOAaX, ocy111ecTBnRIOU\HX pa3PRAKY COCTORHHH, CBHAeTenbCTByeT 
0 HanH4HH /3 -aH6pa4HOHHblX npHMeCeH B aonHOBblX <l>YHK4HRX 3THX 
COCTORHHH. B paccMaTpHaaeMOM cny4ae KOCBeHHblM nOATBeP>KAeHHeM 
TaKoro npeAnonomeHHR MO>KeT cny>KHTb TaK>Ke HanH4He {3-aH6pa4HoH­
HblX COCTORHHH y 4eT\-i0-4eTHblX RAeP AHCnp03HR B o6nacTH Mace 
156-;- 162/tsf. B 4aCTHOCTH, y15Boy. RBnRIOtqerocR 4eTHo-4eTHblM OCTo­
BOM 159 Dy, 3HeprHR {3 -Kone6aTenbHOro cj)OHOHa AOCTHraeT aenH4HHbl . 
~ 1 M3B/19/. . . 

CpeAH B036Y>KAeHHblX COCTORHHH 159Dy C 3HeprHRMH B036y>KAeHHR 
~ 1 M3B HaM He YAanOCb HAeHTHcl>H4HPOBaTb /3-aH6pa4HOHHOro co­

CTORHHR Hero apa111aTenbHOH nonOCbl, XOTR cy111ecTBOBaHHe ero 
npeACKa3btBaeTCR pac4eTaMJ2°{TeM He MeHee HanH4He .EO -KoMnOHeH­
Ta y nepe4HcneHHblX BblWe nepeXOAOB MO>KeT cny>KHTb AOKa3aTenbCT­
BOM 3aMeTHOH npHMeCH {3 -aH6pa4HOHHOrO COCTORHHR, B03HHKa10111ero 
npH B3aHMOAeHCTBHH /3 -Kone6aTenbHoro cj)OHOHa 4eTHOro OCToaa 
c He4eTHOH KBa3H4aCTH4eH OCHOBHOro COCTORHHR159Dy, B YPOBHRX 
apa111aTenbHOH nonOCbl 512- /512/ 1016,2 K3B 5/'l:" H 1090,5 K3B 
712-,a TaK>Ke B COCTORHHH 1075,8 K3B 5/2-. 

npHPOAa nocneAHero YPOBHR' TaK >Ke' KaK H acex BblWene>Kall\HX 
COCTORHHH 159Dy,ocTaeTCR noKa HeRCHOH. 

B 3aKnl04eHHe aaTOPbl Bblpa>KalOT HCKpeHHIOIO npH3HaTenbHOCTb 
H 6naroAapHOCTb 6.C.Amenenoay 3a HHTepec K pa6oTe. 
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BbIJIOB U. H PiP. HaytieHHe pacnaga 159 Ho _ 159 Dy 6-81-424 

HccnegoBaHbI cneKTphl ll03HTPOHOB, raMMa-nytieH, sneKTpOHOB BHYT 
peHHeH KOHBepcHH /3BK/ H coBnageHHH raMMa-nytieH c 3BK npH pac­
nage 159Ho. YToqHeHhl aHaqeHHH nepHoga nonypacnaga H sHeprHH pac-
na~a159Ho: 'T½ =33,05,!_0,ll MHH, Q~ =1838,!_3 KsB. Ilpegnarae-
MaH cxeMa pacnaga 159 Ho BKmoqaeT 16 B036Y'1Q:\eHHbIX ypoBHeH 159 Dy, 
CBOHCTBa KOTOpbIX o6CY,K,!JialOTCH. IloKa3aHo, qTo BOnHOBble IPYHK~HH 
Tpex COCTOHHHH 159 Dy /E> 1 MsB/ cogepJKaT 3aMeTHhle ~ -B~6pa~HOH­
Hble npHMeCH OCHOBHoro COCTOHHHH. 

Pa6oTa BhlllOnHeHa.B na6opaTOPHH H,IJiepHbIX npo6neM OIDIH. 

llpenpMHT OC5i.e,QMHeHHOro MHCTMTYT8 .IIAePl4olX MccneA0■8HMA. .Qy6Ha 198 l 

VylovTs. et al ,,}59Ho- 15!\)y Decay Study 6-81-424 

Spectra of positrons, garinna-rays,.internal conversion elec­
troni;i and of gannna-ray coinc'idence with internal conversion• 
electrons are studied at the159Ho decay. The half-lives and· 
decay energies of 159 Ho. are· defined: 'I½ =33.05,!_0. l l min, Q = 
= 1838+3 keV. The 159Ho decay scheme is proposed which incl Jes 
16 excited lev,els of 159 Dy, their properties are discussed. It 
is sho.wn that ~he wave functions of 159Dy three states (E>lMeV) 
contain noticeable~ -vibration impurities of the ground state. 

' '·, . ' ' 

The investigation has been performed at the Laboratory of 
Nuclear Proble~s, JINR. · · · 

Preprint of the Joint ln_stltute for Nuclear Research. Dubna 198! 
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