
C2>41 . ~t+~ &41.Q.,g 

A -l/65 
P6 - 7897 

... 
A.A.AJieKcaH,npoa, B.C.By~eB, U.BbiJIOB, 

E.n.rpHropbeB, K.H .rpoMoa, B.r.KaJIHHHHKoa, 

H.A.Jle6e,nea 

r AMMA -l13JIYqEHJ1E 160 Ho 



)6be~KHeHHOrO KHCTKTyTa H~epHbiX 

KCCJie~OB8HKif 

iHJI 06'be,llHHeHHOrO HHCTHTyTa Jl,llepHbiX 

IJIIOTCJI CaMOCTOJITenbHbiMH ny6nHKaUHJIMH. 

;TBHH co CT. 4 YcTaBa OHJIH. 0TnH'iHe 

JaKniO'iaeTCJI B TOM, 'iTO TeKCT npenpHHTa 

OH3Be,lleH B KaKOM·nH60 Hay'iHOM )l(ypHane 

iKe. 

nl'· 

~· 
~0• 
~~ 

~ 

-

hie ny6nHKaUHH OHJIH HMeiOT 

UHIO,COCTaBnJIIO~YIO nocne.a· 

MO)I(eT 6hiTb npe.acTaBneH 

H aHrnHHCKOM Jl3biKaX. 

a'ieHHeM, onpe.aenJieT 

epe'ieHbTeMaTH'ieCKHX 

aeTCJIHxnony'iaTenJIM. 

CJI B npaBOM BepXHeM 

,llaHHJI. 

---

P6 - 7897 

A.A.AJieKcaunpos, B.C.Bymes, U.BbiJIOB, 

E.n.rpHropbes, K.H.rpoMos, B.r.KaJIHHHHKos, 

H .A .Jie6enes 

rAMMA-H3JIY1JEHME 
160

Ho 

Harrpaaneao B YlaaecTHSI AH CCCP 

061£J:!h!l~!l u~ ~HCT!.fi)'Y I 
tmepi!"cl'X BCCJI!'!.Tl,::lBiiSUl 

6~1GJ1t 'IOT2.KA · 

• 



... 

• 

AneKcaH.npoB A.A., EyTueB B.c., B~>moB ·u., 
fpuropbeB E.n,, fpoMoB K.H., KanuHHHKoB B.r., 
neoelleB H.A. 

faMMa-usny'leHue 160 Ho 

P6 - 7897 

Ha BHyTpeHHeM H Bl>IBe.QeHHOM ny'IKBX npOTOHOB CHHXpOllHKnOTpoHa 
OHHH Ol>InH nony'leHl>I HSOTOnhi 160 Er H 160Ho • C noMDTJibiO ·Ge(Li) 
neTeKTopoB neTanbHO uccnenoBaH cneKTJl raMMa-ny'leii 160 Ho • 05aapy
:lKeH·o· 6onee 100 paaee ael!saecTH~>IX raMMa-nepexonoB. Y 5onbWHHCTBa · 
raMMa-nepexolloB ycTaaoB;Ieahi THnhi MynbTunonbnocTeii. HsMepea Koa<jl!flu
uueHT aayTpenueii KOIJBepcHH usoMepnoro nepexona 160m Ho ( a k60 
= 2,0:!:_0,6); He o6aapy:lKeH npunHCl>IBaeMhiii 160 Ho usoMep c T J.) = 7 MHa, 
a .nnll usoMepa c T Y. = I qac nana oueHKa Bl>IXona B peaKUHH rny5oKoro 
pacwennei!Hll Ta + p. 

npenpMHT . Ofu.e,llMHeHHOrO HHCTHTyTa Jl.!lepHbiX MCCJie.[lOBaiDdi. 

,lzy6Ha, 197 4 

Alexandrov A.A., Butsev V.S., Vylov Ts., 
Grigoriev S.P., Gromov K.Ya., 
Kalinnikov V.G., Lebedev N.A. 

Gamma~Radiation of 160 Ho 

ps·- 7897 

160 
Er and 160 Ho. isotopes were obtained on the internal 

and extracted protOn beams of the JINR synch.rocyclotron. 
Using Ge(Li) detectors the 160 Hoy-ray spectrum was studied 
in detail. For most of y -transitions the types of multi
polarities were determined. The internal conversion coef
ficient is measured for 160mHo (ak60=2.0±.0.6) transition. 
The isomer with T J-'2 =7 min, ascribed to 160 Ho , was not 
observed. The estimate of the yield in the reaction of 
deep splitting Ta + p is given for an .isomer having. 
T l-'2 ='=1 hour. · 

Preprint. Joint Institute for Nuclear Research. 

Dubna, 1974 
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Pe3yni.TaTid. no.npo6Horo H3y'leHHJI cneKTPOB niMMa-ny- ... 
qeH, 3neKTpOHOB BHyTpeHHeH KOHBepCHHH y-y -coana~e

.HHH 160 Ho . 6LIHH ony6nHKOBaHid B 1966-1970 rr/ 1 ~4 / • 
B· 3THx · pa6oTax awaaneHw· ocHoBHwe irepTw pacna.na o6oux 
B30Mepoa · 160 Ho u xapaKTepucTHKH ypoaHeH 160Dy >,D;aHHwe.' 

· o pacna.ne 160 Tb.:_ 160 Dy co6paHid a· pa6oTax 15 •61 . O,nHaKo, 
· .nna ycTaHoaneHua ,neTanei CTPYKTypw 160 Dy 6blna He,no
cTa TO'IHa TO<iHOCTh ., onpe,neneHHB. 3HeprHH,. HHTeHCHBHOCTeH 
H MYJibTHllOHbHOCTeH. raMMa- ny'!leH, B CXeMe 61dHH pa3Mell{e
Hid -fonLKO HHTeHCHBHhl.e nepexo.nw 160H~ ~ IlonHaa HHTeHcua
HOCTL Hepa3Mell{eHHidX nepeXO.D;OB COCTaBnana HeCKOHbKO 
npoueHToa, xoTa qucno ux 6wno 6onee 100. KpuTepuaMH 
,nna . onpe,neneHHJI MeCTa nepexo,noa B cxeMe MoryT 61dTb .. · 
paaeHCTBa 3HeprHH pa3nH'IHbiX KaCKa.D;OB raMMa-nepeXO.D;OB, 
BHTeHCHBHOCTH raMMa-nyqei H HHor.na ux MYHLTHnonLHOCTH. 

YCJIOBHJI OIIhiTA ' :'~ 

~· 

:~. 

B Hacniall{Hx 3KcnepuMeHTax Cyll{eCTBeHHO yny'IWeHid 
YCHOBHJI OllbiTOB. no cpaBHeHHJO C. npe,nbi,nyll{HMH pa6oTaMH. 

HcTO'IHHKH npe,ncTaananu co6oi paaHoBeCHYJO cldecL 
160£r H ,noqepHHX 160 m Ho H 160 gHo. H30TOllld 6wnu Bbl
,aeneHid xpoMaTorpacllH'IeCKHM MeTO.D;OM. H3 npo,nyKTOB o6ny
'leHHJI TaHTana npoToHaMB c E P = 660 ·M3B u no.D;BeprHyTbl 
pa3,neneHHJO.Ha Macc.-cenapaTope. 3Tanpoue,nypao6ecnequ-. 
na awcoKyro 'IHCTOTy npenapaTOB. ·Bee "nHUDiue" nHHuli 
B cnei<Tpe HMenu clloHoaoe npoucxo:>K,D;eHHe H He 6wnu caa3aHid 

~ ' ' . ' 

C npHMeCJIMH B .HCTO'IHHKe. 
,• . ~ ' .. 
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,IJ;mi H3MepeHHH cneKTpa raMMa-nyqeii npHMeHHJIHCb 
'Ge. (•Li ) - .I\_eTeKTOpbl o6'beMOM 40 CM 3 C . pa3pemeHHeM . 
2,9 7 3,5 K3B npH :meprHH raMMa-nyqeii 1 M3B. B 60J1ee 
paHHHX OllbiTaX pa3pemeHHe COCTaBJIHJIO 4,5 + 5,0 K3B npH 
Toil )Ke :meprHH. ,lJ;ns H3MepeHHH Msrxoii o6nacTH cnexTpa 
HcnoJib30BaJIHCL peHTreHOBCKHe Ge (•Li)- ,IJ;eTeKTOpbl o6'be-

·MOM 0,3; 0,5 H 1 CM 3 C pa3pemeHHeM 600 + 700 3B npH 
:meprHH raMMa- nyqeii 80 K3B. 

liOJibWOe BHHMaHHe y,IJ;eJIHJIOCb B03MO)KH0 6onee TO'IHOMY 
onpe,IJ;eneHHIO :meprHH y -nyqeii. ,lJ;ns 3Toro H3Mepsncs 
CMeWaHHbiH cneKTp 160Ho H rpa,IJ;yHpOBO'IHOrO npenapaTa 
56 . 

Co. 113 3Toro cneKT~a onpe,IJ;eJIHJIHCb 3HeprHH HaH6onee 
HHTeHCHBHbiX JIHHHH 16 Ho, · KOTOpble .3aTeM. CJiy)KHJIH BTO
pH'IHbiMH penepaMH ,IJ;ns onpe,IJ;eneHHH 3HeprHii 6onee cna6:biX 
JIHHHH. 3Ta MeTO,IJ;HKa U03BOJIHJia yMeHbWHTb norpeWHOCTb 

. H3MepeHHH 3HeprHii y -nyqeii B · o6nacTH 1,5 + 2,8 M3B ,IJ;o 

0,1 K3B, 'ITO B 10 + 20 pa3 MeHbWe, 'leM B npe,IJ;bi,D;Yil\HX 
OllbiTaX.IJpaBHITbHOCTb 3TOH o:u;eHKH BbiTeKaeT H3 COBlla,IJ;e
HHH 3HeprHii )KeCTKHX y -nyqeii, nony'leHHbiX no nHKaM non
Horo noriTOil\eHHH H llHKaM BbiJieTa O,IJ;HOrO H ,IJ;BYX aHHHrH
JIHD;HOHHbiX KBaHTOB. B 3THX )Ke npe,IJ;enax coBna,IJ;aiOT · 3Hep
rHH ypOBHeH, H3BeCTHbiX H3 pe3yJibTaTOB y- y - COBlla,IJ;e
HHH, ecJIH HX onpe,IJ;enHTb no npsMbiM H xacxa,IJ;HbiM nepexo
,IJ;aM. ,D;ns cna6blx y -nyqeii norpeiiiHOCTb cocTaBJIHeT 0,5+ 
+l ,0 K3B H onpe,IJ;eJIHeTCH, B OCHOBHOM, CTaTHCTH'IeCKHM 

pa36pOCOM TO'IeK B cneKTpe. 06pa6oTKa cneKTpOBllpOH3BO
,IJ;HJiaCb · C UOMOil\blO 3BM "MHHCK- 2", "1i3CM -6" H 

"C,D;C- 1_604A". · 

HHTeHCHBHOCTH y. -nyqeii onpe,D;eneHbl B pe3yJibTaTe 
rpa,D;yHpOBKH ,IJ;eTeKTOpOB C UOMOil\blO H3BeCTHbiX cneKTPOB 

56 Co' 152 Eu' 182Ta' 169 Yb H ,IJ;pyrHx. 0wH6Ka B oT-. 

HOCHTeJibHbiX HHTeHCHBHOCTHX CHJibHbiX nepeXO,IJ;OB He npe
BLIWaeT 5%. IIpH o6pa6oTKe TI:u;aTenbHO Y'IHTbiBaJIHcb '1Jo3-

. ' 

MO)KHbie BKJia,IJ;bl O't UHKOB BbiiTeTa O,IJ;HOrO H ,IJ;BYX aHHHrH-
JIHD;HOHHbiX K:BaHTOB (s.e.) H(d.e.) , · COOTBeTCTBeHHO. ,2J;JIH 
3·Toro 6biJIH UOCTpOeHbl 3aBHCHMOCTH OT 3'HeprHH OTHOWeHHH 
nrroma,IJ;eH UHKOB BbiJieTa O,IJ;HOrO H ,IJ;BYX aHHHrHJIHD;HOHHbiX 
KBaHTOB ic nrrOI:u;aAH. nHxa. non:Horo norJIOil\eHHH. ,lJ;ns acex 
y -nyqeii npoBepHJIOCb BblllOJIHeHHe 3THX OTHOWeHHH, 'ITO 
no3BOJIHJIO BbiHBHTb ps,IJ; HOBbiX JIHHHH B Toil i~acTH. cneKTpa, 

4 

i 

'·. 

Ky,IJ;a nona,IJ;alOT UHKH S.e~ H d.e. OT. ~eCTKHX y -nyqeH. 
,2J;JIH HCUOJib30BaHHOrO ,IJ;eTeKTOpa 06'beMOM 40 CM

3 
OTHO

WeHHH cocTaBJIHIOT: s.e./p = 7,0 ·10-_
2 

,IJ;JIH E y = 2,2 ·M3B 
H 1,4.10-1 ,IJ;ns Ey = 2,1 M~]J; d.e./p = 2,8 • 10-

1 
MH 

Ey = 2,2 M3B H 5,! • 10-1 ,IJ;JIH Ey = 2,7 M3B, r,IJ;e 

p - nnoll\a,D;b nHxa nonHoro norn~ll\eHHH. 

PE3YJibTAThl'H3MEPEHHH. 

• v B Ta6n: 1 npHBe,IJ;eHbl 3HeprH1ft!d :HTeHCHBHOCTH y - ny-
qeH, B03HHKai011\HX npH pacna,IJ;e· Ho + 

160
Ho • 30% H3 

HHX Ha6nro,IJ;anocb BnepBble. tt,ns nepexo,IJ;oB~·~HeprHH KoTo
pbiX H3BeCTHbl H3 pacna,IJ;a 6-0 Tb, yxa3aHbl HaH6onee Toq
Hble · 3Ha'leHHH H3 pa6oTbl 16 1 H nocTaBneHa 6yxBa · T • 
OcTanbHbie 3Ha'leHHH HBJIHIOTCH pe3ynbTaTaMH ycpe,D;HeHHH 
MHOrHX cepHH H3MepeHHH 160Ho. . . ..· . ~" •. . ~------ • ..-

06Hapy)KeHHe 6onee 100 HOBbiX nepeXO,IJ;OB o6ycJIOBJieHO 
6onee BbiCOKOH pa3pewaiOil\eH cnoco6HOCTblO cneKTpoMeTpOB 
H pa3,IJ;eJieHHeM .6~H3KHX JIHHHH. ,IJ;rrs_.)KeCT-KHX Y -nyqeii 

aHaJIH3HpoBaJIHCb UHKH BbiJie.Ta-o,IJ;HOrO H-,IJ;BYX aHHHi"HnHJi~
OHHbiX KBaHTOB,:'ITO U03B0.1IHJIO pa3,IJ;eJIHTb HeKOTOpble 6JIH3KO 
pacnono)KeHHble ~nepexo,IJ;bl. Tax, ,IJ;nH · nepexo,i:l:oB 2630,9 H 
2633,6 K3B.pa3,IJ;enHITCH UHK BbiJieTa O,IJ;HOrO aHHHrHnHD;HOH· 
HOrO KBaHTa H oCo6eHHO CHITbHO pa3,IJ;eJIHJICH UHK BbiJieTa . 
,IJ;BYX aHHHrHITHIUIOHHbiX KBaHTOB, TOr,IJ;a KaK UHK UOJIHOrO 
nornoll\eHHH · 'l'OJI_bKO Hecxoil:bKO yiiiHpe:H. Ha6JIIO,IJ;aeMhiii, 
34.>ciJeKT CBH3aH C yBeJIH'Ie~!HeM WHPHHbl ITilHHHllpHB03pacTa- · .. '· 

--------ltHH 3HeprHii. Hcnonb30BaHHe ,IJ;eTexTopa 6o_nbworo o6l.e:Ma 
U03BOJIHITO 06Hapy)KHTb .pH,D; CJia6biX nepeXO,IJ;OB. 

YTO'IHeHHe HHTeHCHBHOCTeii y-nyqeii no3BOJIHJIO Bnep
Bble onpe,D;eJIHTb MYRbTHUOJibHOCTH OKOno'50 nepeXO,IJ;OB•H 
yTO'IHHTb MYJibTHUOJibHbiH COCTaB i.morHX ,IJ;pyrHX.' ,IJ;aHHble 
o K -x_o3cl>cl>Hi(HeHTax KOHBepc-HH H Myni.THnonbHOCTHX npH·

Be,IJ;eHbl B. ma6A. 1. HcnoJib30BaHbl 3Ha'leHHH I k H3 pa6o
Tbl /3/ . 06o3Ha'leHis El. E2 .. o3Ha'laroT,.'ITO MYJibTHnonb
ilocTb --nepexo,IJ;a MO)KeT 6b1Tb El HJIH E2 • ·a E2 • Ml -·· 
MYITbTHnOJibHOCTb ·E2 • Ml· HITH HX cMecb. B. 6onbiiiHHCTBe 
cnyqaeB no,IJ;TBep,D;HJIHCb npe,D;bi,IJ;yi:u;He ,IJ;aHH:hle"o-MyJibTHnonb'- ··· 

HOCTHX nepeXO,IJ;OB /3,5/. 
.. '""'•··-· 
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TaClJIIIW1 I 

Cauen~ o ra.ua-Jfyqax, B03HU81JJIIH npx pacmue 160E,. .. 16<1!0 .. 1600:1 • 
------------ -------- ~.--~--:---.-;)·------ ---------- ---------- ____________ .,: 
EJ(AE1)

4
) J1(A]1)

4 
cJ...(d_).I01 llyuri- Ef(~E1 )a) ],(t.)

4
)a) J.t(L>d...).I03a JlyJfUH-

------------ -------- ----------- ~2!~!:_ DO~hH, ___ !_______ _ __ g____ ---~-~---- ---~--- :::~!::::: :::::g:::: ::::::~:::::: :::;::::_ 
60,0(1) '5,1(5) 2000(600) EJ 256,0(2) <1,6 .>20 

82,9(1) <2 

86, 788(2)T :1000 . 

93,94(4)T <2 

107,98(9) 17(2). 

126,8(1) 3,4(8) 

163,2.(1) 2,3(8) 

~89,7(1) 

197,04(2)T 

2I5,65(2)T 

234,8(2) 

236,4(2) 

239,0(2) 

<4 

1000(30) 

10(2) 

3(1) 

<J 

5(1) 

1500 

1050(300) 

·570(200) 

>3 

164(16) 

25(10) 

150(80) 

>15 . 

100(50) 

~ 

,Jfi 

~ 

E1 

~.lfi 

21:12,5(2). 

297,2(1) 

297,9(1) 

298,57(2)T 

309,57(3)T 

337,30(4)T 

363,87(il) 

390,4(2) 

392,49(3)T 

405,73(5) 

446,66(8) 

466,1(3) 

I, 8(8) 

80(5) 

22(5) 

711(5) 

22(2) 

7(3)' 

10(3) 

0 

26(2) 

22(2) 
10(5) 

<7 

45(3) 

39(6) 

20(IO) • 
15(5) 

12(4) 

40(i5) 

>10 

7(2) 

24(4) 

>3 

E2 

~ 

EI 

EI 

EI 

~ 

EI 
E2 

·--- ~~·-·- ~ ------~·-- --~· ~----~---
- __ ._ ... _ 

npOAO.IfaeHHe raOnHUY I 
----------- --------- ---------- ------ ----------- ---------- ---------- ----------___ ! _______ ___ g ____ 

-----~---- ---~--
______ !_,.: __ _____ g _____ 

------~--- ----~-----
468,4(3) <.7 >5 620,4(5) 5(2) 7,6(39) ~ 

469,9(3) 10(4) 2,5(15) EI' '6JO,j'(7) 4(1) 

490,4(3) 5(3) 25(15) E2,Jfi 636,9.(3) 2(1) 

491,9(6) 5(2) 7(3) ' EI 641,8.(2) ' 21(5) 2,9(14) EI,E2 

494,6(3) 12(3) 4(3) EI :. '645,40(1) II60(46) 6,9(14) ' E2 

513,117<4) IOO(IO) U,5(20) E2 '646,3(2) 220(10 6,!1(20)' ~ 

538,5~(1) 280(10) IZ(3) ~ 654,4.(7) 7(2) 

. '545;9(2) <7 ,665,~(5) 10(2) 
555.,4.(4) 10(5) 682,33(5)T 27(3) 6,3(15), ~ 

558,5.(4) 10(5) 703,6(5) <5 >IO 

564,4.(6) 3(1) ' 707,6(1) 32(5) 5,3(15) E2 

575,¥2.(6) II(3) ., 712,a-(9) ' 4(2)· 

583,26(8) 10(3) .. , '728;-18(0 2200(70) 5,1(4) E2 

596 (I) 5(3) 753,II(2) 200({0) 4,9(7) E2 

606;6.(2) ', 9(3)::<· 758,2.(3) 34(5) 

609,3 (6) II(3) · 765;3o(5JT 260(13) 4,6(6) E2 
,. 

612,2(5) 4(2); 773,0(2) 10(2) 
,. • > 

"( ' 

:' 

> ~ 

. 
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npo~o~zeaae ra6nauY I 
----------· --------- -------- ------ ------------ ----------- ------------- --------------~------ ---'----- ----~---

___ !! __ 
------~----- -----'-----

_____ j ______ _ __ !! ______ 

79I,aX(J) 10(2) 941,0(1) 27(H) 2,3(10) l2 
802,5(6) <5 >0,5 946,35 (3) 4(1) 
615,45 (1) . 7(2) 962,36(6)T 1300(50) 2, 7(2) E2 
826,23(6) 62(5) 1,8(4) El 966,17(3)T . 1200(50) 2,8(2) E2 
827,6(6) <16 975,9.(1) 4(1) 
838,7(7) . 4(1) 5,1(30) E2,JII 987,1(3) 4(1) 2,5(15) E2 
843,6(5) 15(3) 2,2(1) E1 ,12 989, 7(1) '1(2) 

853,8(6) 10(3) <1,7 · EI 994,4(2) 4(1) 
656,9(1) 36(4) 1,6(5) EI,E2 1002, &9 (6)1' 14.('3) 1,1(6) El 
872,03(6)T 440(20) 3,1(4) E2 1004,67(3) 136(10) 2;3(3) E2 
879,37(J)T 1450(S8) 3,3(2)- 12 1018,5.(2) 5(2) 
900,?'(2) 3(1) 1030,9(2) 5(2) .-
905,1(1) 12(3) 2,6(10) 12 1039,7(5)' 8(4) 2,4(13) /2 . 

• . 907 ,35 (4) 4(1) 1047,8(1) 57(6) 2,9(5) E2 
912,3(2) 4(1) 1056,4.(1) 1,9(9) 
914,2.(3) 5(1) 1062,5.(3) ~(2) 

. 
921,'fl(1) 4(1) 1067(1) <21 
936,0(2) 7(2) ' 2,8(II) 12 1069,07(6)T 190(10) 2,4(4) E2 

-,!.------·-'.···-··· ~----~-- -~---- ___ .. -.. _..~ ·-"<'0 . .=..:.·""":"'"__.-',_ ----~..-...-,.____, -"-<-.- --"""""'·.-,...· 
•-;. 

npo~oa.ea•e ra6aaQW I _____ .., 
------·--- ---------- --------- ----·------ ---------- ' 

----1------ ----'~---- ----~---- ------1----~ ----'---- -----~----- __ :..~-------
1077,3.(1) 4(2.) 1199,0(3) 78{!5) 0,66(8) EI 

1082,9,(1) 6(2.) 0,7(4) EI II99,89(4)T 62(12) 0,60(7). El 

1090,2,(2) I2(2) 1201,0(5) 6(2) 

I095,0(1~ 2I(2) . I208,3.(5) 4,0(6) 

Il02;59(5)T I0(2) 1210,1(7) <4 >0,5 

III2,6(2) · 26(5) I216,9(1) 8,5(11) 0,5(3) EI 

1II5,I2(4)T 23(3) 0,3(3) EI 1220,2.(2) .3,0(20) 

II22,I(I) · 10(2) I224,I(7) <.3 >1,.3 

II25,0(2) 10(2) 0,8(5) EI I229,8(7) <J >0,3 -
II30,66{6) 78(6) 2,0(6) E2 1234,8(I) 19(2) 1,2(4) EI,E2 

Il40,9(2) 3,8(19) 2,0(15) E1,E2 I239,1(7) <I >0,8 

Il45,5(.3) 5,7(i7) 0,8(5) EI 1240,9.(1) 10(2). 

II55,7(2) II(3) 0,9(5) E1 121~;4.,2(1) ~ II(2) ·J 

II60,0(2) 5(2) 0,6(2) . .. EI 1249,4(:3) 3 (2) 

Il7I,6(6) 
· }16(3) 

1251 ,27(5)1' 3 (2} 

!172,7(1) 
1,~(6)_ . 1259,7(1) 4 (2) .:. 

-II74;6(1) 17(3) . 1262, 7(1) '22(2) 7,7(15) li2+:Rl 

Il77,95(5)T 43(4) . . 0,6(3) . EI 1271,88(4)1' . 190(!0) o;79(I2) E1 
1274;0(4) 

'· 
!:, ~1(2) 

II8.3 1I(I)' · 16(3) 0,7(4) EI 
sc2> ' ' 
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H30MEPHMif IIEPEXO,ll B 
160 

Ho 

H3oMep 160mHo pacnono:>KeH Ha 60 . K3B Bblllle OCHOBHoro 
COCTOHHHH H pacna~aeTCH KaK ~~nepexo~aMH HaypOBHH 
160 Dy, TaK H H30MepHLIM nepexo~OM B OCHOBHOe COCTOHHHe. 
,IJ;onH H30MepHoro nepexo~a cocTaonHeT 60cfo H onpe~eneHa 
no HHTeHCHBHOCTJIM ero ·L-K_OHBepcHOHHLIX: llHHHH. Mynb
THnOllbHOCTb 6Lina paHee onpe~eneHa no oTHoweHHJIM M 1 -
- M y(60) - x_oHoepcHOHHLIX nHHHii I 3/. B Haweii pa6oTe 6Lina 
HCnOnb30BaHa B03MO:>KHOCTb onpe~eneHHJI K03cMJHUHeHTa 
KOHBepCHH a k (60), o6ycnooneHHaH BLICOKHM pa3peweHHeM 
y -c_nexTpoMeTpa. HaM y~anocb pa3~enHTb Kx -nyqu Dy 
H Ho • B qucTOM HCTOqHHKe 160mHo Kx -nyqu B03HHKaJOT 
TOllbKO 3a cqeT K -xoHoepcHH y -nepexo~a 60 K3B. Hx 
OTHOWeHHe K y-60 . C yqeTOM BLIXO~a d>nyopecueHUHH ~aeT 
oenuquHy K -xo3d>d>uuueHTa .KOHBepcuu. 0Ha O:l(a3anacb pao
Hoii a k (60) = 2,0±0,6, qTo COOTBeTCTByeT TeopeTHqe
cxoMy · 3HaqeHHio, a k (E3) = 2,0. B npooe~eHHLIX onLITax 
160Ho oqeHb TIUaTenbHO oquiUanc.H oT MaTepuucxoro 160 Er , 
B KOTOpOM npH 3lleKTpOHHOM 3aXBaTe · TaK:>Ke B03HHKaiOT 
Kx -nyqu Ho. ,IJ;ns qucT~x npenapaToo 160m Ho Ka1 inHHHH. 
Ho cocTaBnHnH ocero 10-3 OT coce~HHX K . -nHHHH Dy • 

a1,2 

0 COCTO.RHJUIX-
160 

Ho 

H 
~ ~ 160E 160 

3 HHTeHCHBHOCTeH peHTreHOBCKHX n~qeu r H Ho 
6Lina onpe-~eneHa 3HeprHJI ~ -nepexo~a 160 Er -. 160 Ho 

E ~-=-- 280 '!:~~° K3B~ ~ueprHJI pac_na)J;a 
16

<£r Q = 3~0 K3BI
7! ___ .. 

--~ -.n.epexo~ u~eT Ha runoTeTuqecxHii ypooeHb160Ho c J 77 = 
= 1 + , pacnono:>KeHHLiii HecxonbKO Bblllle H30MepHoro co
Cl'O.HHH.H C J 77 

= 2- .IJOHCKH y ·nepexo~a Me:>K~y ypoBHJIMH 
1+u 2- noxa He yoeHqanHCb yen ex oM H npuoenu K oueHKaM.a. 
ero :meprHH, ~e npeoLiwaroiU~ii .. 1.s·.K3_B /B~ B pa6oTe 191 

_ coo6IUanocb, .qTo runoTeTuqecxHii ypooeli:b l~Ha .KOTOpLiii 
H~eT pacna:n 160Er; CaM HCnLITLIBaeT -3neKTpOHHLIH ·;a_i:Ba T- - -
C T 75 = 7 MUH, 3acen.HH yp(>BHH 160Dy. ,!J;n.H npooepKH 
pe3yllbTaTOB pa60TLI /9/ C nOMOIUbiO y -cneKTpoMeTpOB 
npooo~HnHcb nouc:Ku 7-MHHYTHoro H30Mepa. ELino npooe~e-
HO 3 THna OnbiTOB. 

16 

·-..._ 

1. H3 160Er qepe3 15 MHHYT nocne ero oqucTKH oT 
160 Ho CHOBa BLIJJ;enHHCJI HaKOnHBIUIIHCH 160Ho H HCCne~OBanOCb 
yMeHbWeHHe oo opeMeHH HHTeHcHBHOCTH y-nHHHii c EY •> 
·>2 M3B c noMOIUbiO NaJ - JJ;eTeKTopa c o~HoKaHanbHLIM 
aHanH3aTopoM. He 6Lino o6Hapy:>KeHo 7-MHHYTHoii KOMno
HeHTLI B xpuooii pacna~a. BepxHHii npe~en nepuo~a nony
pacna~a ypoBHJI 1 + paoeH 2 MHH. He 6Lino TaK:>Ke o6Hap_y:>KeHo 
7-~HHYTHOH KOMnOHeHTbl B. KpHBOH HapacTaHHJI HHTeHCHB~
HOCTeii llHHHH B. y -cneKTpe 16<£r, oquiUeHHOM OT ~o-qepHero 
160Ho. · 

II . Cpaouuoanucb H3Me<fneHHLie Ha GdLi) -:neTeKTope 
cnexTpbi y -nyqeii 160Er+ 16 m,gi-Io :J60"Ho. ConocTaoneHHe, 
oco6eHHO TmaTenbHoe nyu Ey = 127.0 K3B /3HeprHJI nepe
xo~a. 3aMeqeHHoro B 19 /, He BLI.HBHno pa3nuqug Me)l(~y 
HHMH. Ecnu 6bi cyiUeCTBooan7-MHHYTHbiH.H30Mep unpoucxo
;tun ero ~ -pacna~. TO B cneKTpe 160 Er+ 160 Ho ~On:>KHLI 
6binH 6LI Ha6nro~a TbCJI llHWHHe llHHHH. 

III . Ha nyqxe npoTOHOB CHHxpouuxnoTpoHa npoooJJ;HnHcb 
xopoTKHe o6nyqeHHJI Ta, 6biCTpoe o~eneuue H cenapauu11 
H.3oTonoo Ho. B HCToqHHKe 160Ho He 6Lino o6Hap}')KeHo 7- · 
MHHYTHoii axTHBHoCTH. H3MepeHHJI npoao~unucb Ha GdLi)
~eTexTope. 

MmKHO 6Lino o:>KH~aTb, _qTo B pe3ynLTaTe 3neKTPOHHoro 
3axaaTa B036y~aiOTCJI ~pyrue ypoBHH 160 Ho • .n;nJi .noucxoo 
COOTBeTCTBYIOIUHX nepexo~OB B HaWHX OnLITaX HCnOllb30Ban
CH HCTOqHHK 160 Er. cpa3y nocne ero o_qucTKH OT ~oqepHero 
160Ho. Ilpooo~unocb uccne~ooaHue cneKTpa y -nyqeii c no

MOIUbiO Ge(•Li) ~.n.eTeKTOpOB B o6nacTH l0-300 K3B. 
Huxaxux "nuwulix" nepexo~oo He 6Lino o6HapyiceHo, oepxHHii 
npe~~n HX HHTeHCHBHOCTH COCTaBnHeT· 10-3. KBaHTOB Ha 
pacna~. ecnu Tonbxo . OHH He nona~aroT no~ peHTreHoocxue 
nHHHH. B cnexTpax· oTqeTmi:Bo npo.HBn.HIOTCJI nuxu cno:>KeHHH 
peHTI'eHOBCKHX nyqeii, HO HX HHTeHCHBHOCTb 3aBHCHT OT 
paCCTOJIHHH Me~y ~eTeKTO~OM H HCTOqHHKOM, qTO nOMOraeT 
OTnHqHTb HX OT nHKOB peanbHLIX Y -nepeXO~OB. 

B pa6oi-e 191 coo6IUanocb TaK:>Ke o6 ··o6Hap_y:>KeHHH 
1-q~coooro H3oMepa 160 Hoc J" =9+ .rroucx 3Toro il3oM~
pa. HaMH npoooJJ;Hnc.H c npenapaTaMH, nonyqeHHLIMH nocne 
cenapaUHH no MaccaM H30TOnOB Ho • BpeMH o6nyqeHHH 
COCTaBnHnO 20730 MHHYT, · XHMHqecxoe B~eneHHe-10 7 

•17 
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-;,20 . MHHYT H cenapanHR-5. MHHYT~ He 6b1JIQ o6uap)'>KeHO 
KaKHX~JIH60 JIHHHH, HHTeHCHBHOCTL KOTOpbiX CTia.I(aJia 6bl 
c IiepH~.n;oM T ~ = ~ 1 _qac: OneHKH noxa3wBaroT, 'ITO 
HHTeHCHBHOCTL B03MO~oro y-nepexo.u;a 386 K3B Me~y 
ypOBHRMH 8 + H. 6 + B llOJIOCe OCHOBHOro COCTORHHR 160 Dy _CO:.. · 
CTaBJIReT MeHi.me 15~ OT HHTeHCHBHOCTH y -nepexo.u;a 
392 K3B, B03HHKaiOI.llero npH pacna.I(e 5-qacosoro . l6°Ho. 
B 'npe.u;noJIO:>KeHHH, -'ITO y 386 K3B COCTaBJJJieT 10~ OT 
'IRena pacna.nos 1-':i_acosor·o H30Mepa, oxa3LIBaeicR, 'ITO _ 
oTHomeuHe swxo.u;os 1 ~qacosoro (] 17 = 9+ ) H 5;..-:iacosoro ·· 
(J 17 = 2- ) · H3oMepos B peaxnHH rny6oxoro pacl.llenneHHR 
npoToHaMH ue npesLimaeT senHiiHuLI' 10-3 • Hai:UH oneHKH • 
TaK:>Ke llOKa3aJIH, 'ITO BbiXO,D; 25-MHHYTHoro H30Mepa; .J 17 = 
= 5 + , Ha nopR.u;ox MeHLme, qeM 5-qacosoro. 

ABTopw 'Bblpa:>KaiOT · 6naro.u;apuocTL H.A.liouq-. 
OcMOJIOBCKOB H r .lliTPYCHOMY' KOTOpble npHHHMaJIH y'laCTHe 
B ·H3MepeHHRX cnexTpa y -nyqeii ua Ha'laJILHbiX :nanax 

· pa6oTbl, a TaK:>Ke A.JIRTymHHCKOMY 3a npHroTosneuHe npe
napaTOB Ho. 
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