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EoH'I-0CMonoacKaH H .A. H ap. P6 - 10309 
169 

no3HTpOHHhlii pacnaa Lu 

CneKTp no3HTPOHOB HccneaoaaH Ha 6ea*ene3HOM TopoHaanbHOM 6eTa

cneKTpoMeTpe THna • AnenbCHH". nony'!eHHhie ~~~cnepHMeHTanbHhie llBHHhie 
HHTepnpeTHpyJOTCH B paMKax cxeMhi pacnaaa Lu, npoaoaHTCH TBK*e 

aHanHa cornacHo CHCTeMaTHKe ~ -pacnaaa. 

Pa6oTa BhmonHeHa B Jla6opaTopHH SlllepHbiX npo6neM OlHH1. 

flpenpMHT 06be~MHeHHOrO MHCTMTyTa H~epH~X MCCRe~OBaHMM 

,ay6Ha 1976 

Bonch-Osmolovskaya N.A. et al. P6 - 10309 
Positron Decay of 169 Lu 

The positron spectrum of 169 Lu has been investigated 
using an iron-free ~-spectrometer with toroidal magnetic 
field. The experimental data obtained are interpreted 
within the 169 Lu decay mode, and the analysis is carried 
out according to the ~-decay systematics. 

The investigation has been performed at the 
Laboratory of Nuclear Physics, JINR. 
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0 1976 06 .. eOUHeHHWii UHCauaya AOepHWX UCC./Ie0060HUii)ly6Ha 

1. BBE,ll.EHHE 

169 
llo3HTPOHbl, B03HHKaromue npu pacna.LJ.e Lu, H3ytia-

nucb B /l-6/ ABTOpbl pa6oT/l-J/ Ha6niO.LJ.allH H03HTpOHHbiH 
cneKTP c rpaHH'lHOii 3Heprueii I 1250±30/ K 3B 111 

/1240±50/ K3B 121 H /1230±15/ K3B /:l/; HHTeHCHBHOCTb 
no3HTpouos B 3THX pa6oTax ue onpe.LJ.emwacb. B ma6A. 1 

169 L 
UpHBe.LJ.eHbl CBe.LJ.eHH11 0 U03HTpOHHbiX CUeKTpax U, nony-
tieHHbie B pa6oTax 14- 6 ' 

Ta6mma 1 
169 

llauuwe o no3HTponnoM pacnaae Lu 

E 0 , K9B I (3+' oTn.ea. I % 
(3+ 

Pa6o
Ta 

(1200=:.70); (350=..10) 100; 17 - /4/ 
(1270=:.10); (760=:.90) 100; 25 1,1(3) /5/ 

(1800=:.100); (1320=:.50); (850=..50)20; 100;100 - /6/ 

TaKHM o6pa30M, TOllbKO B O.LJ.HOH pa6oTe/6
/ BbiDOnHeH

HOH c ytiacTueM asTopos /H.Ii.-0., K.rp. u A:X./ uacToH
~eii pa6oTbl, ua6nro.LJ.anucb noJHTpoHbl c 3Heprueii 6onbwe 
1300 K3B. 3TOT peJynbTaT, nony'leHHbiH C UOMO~biO 

cneKTpoMeTpa c nonynpoBO.LJ.HHKOBbiM Si (Li) - .LJ.eTeKTopoM, 
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6wn nposepeH ll03AHee B Hawe~ na6opaTopHH c noMo~LID 

MarHHTHOrO fieTa-cneKTpOMeTpa C AByKpaTHO~ ABO~HO~ 

~oKyCHPOBKO~/s/. KaK H B 6onee paHHHX HccneAoBaHHHX, 

BhlllOnHeHHhlX C llOMOllibiD MarHHTHhlX ClleKTpOMeTpOB, no-

3HTpOHhl C 3HeprHe~ fionLWe 1300 K3B He OfiHapy)l(eHhl. 

BepxHH~ npeAen HHTeHCHBHOCTH KOMnoHeHTLI c E
0
-1800 K:JB 

MO)I(HO ou;eHHTL KaK 50/o HHTeHCHBHOCTH no3HTpoHoB c E 0 = 
= 1271 K:JB. Ha6niDAeHHe a 161 no3HTPOHOB c E -1,8 M:JB 

0 

CBH3aHO, no- BHAHMOMY, C nofiO'iHbiMH 3~eKTaMH npH pe-

rHcTpau;HH no3HTpoHoB Si ( Li) -AeTeKTopoM I CM. ,Hanp. / 7 / I. 
B HacTox~e~ pa6oTe H3naraiDTCH pe3ynLTaTw Hccne

AOBaHH~ no3HTPOHHoro cneKTpa 169 Lu Ha 6e 3)1(ene 3HOM 

TOPOHAanLHOM f3 -cneKTpoMeTpe CT- 2 181 

2. 3KCIIEPHMEHTAJibHbiE YCJIOBH.JJ 
H PE3YJibTATbl H3MEPEHHH 

H3oTon
169 Lu 6wn nony'ieH npH o6nyqeHHH TaHTanoso~ 

MHWeHH llpOTOHaMH C 3HeprHe~ 660 M3B Ha CHHXpOI.(HKno

TpOHe OH.HH. H3 o6ny'ieHHO~ TaHTanoso~ MHWeHH BLIAenx

nacb CYMMa peAK03eMenbHhlX 3neMeHTOB - llPOAYKTOB 

HAepHwx peaKu;H~, KOTopwe pa3AenxnHcb xpoMaTorpa~H
qecKH /9/. H3oTonw niDTeu;HH pa3AenxnHCL Ha 3neKTpoMar

HHTHOM Macc-cenapaTope/10/: HOHhll 69 lu BHeApHnHCb B 

aniDMHHHeByiD 'onLry Ton~HHO~ 0,68 Mz/cM 2
. KaK 6Lmo 

noKa3aHo a1 11 , rny6HHa BHeApeHHH cocTasnxna He 6onee 

15 MKM. 
HccneAOBaHHH cneKTpos no3HTPOHOB H KOHBepcHOHHWX 

3neKTPOHOB npOBOAHflHCb Ha 6e3)1(ene3HOM TOpOHAaflbHOM 

{3-cneKTpOMeTpe THlla "AnenbCHH" /8/ npH TpaHCMHCCHH 

T-20o/o H pa3pewaiD~e~ cnoco6HOCTH R =1,10/o. 
IlpH ofipafiOTKe 3KCllepHMeHTanLHbiX {3- cneKTpOB Heofi

XOAHMO BBOAHTb nonpaBO'iHhle K03~HI.(HeHThl, Y'iHTbiBaro

~He: 3~eKTHBHOCTL perHCTpau;HH f3 -qacTHU AeTeKTopoM 

{3- cneKTpoMeTpa - C e, o6pa THoe paccexHHe f3 -qacTHU 

B noAnO)I(Ke HCTO'iHHKa - C13 H ~opMy nHHHH I~YHKUHID OT

KnHKal cneKTpoMeTpa -C
0

. Ha cne~TpoMeTpe CT-2 npose

AeHw cneu;HanLHLie HccneAOBaHHH 1 12
•131 c u;enLID nony

'ieHHH CBeAeHH~ 06 3THX nonpaBO'iHhlX K03~HI.(HeHTaX. 
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Hc!IEI l C (E) 
HOIDB 

~1,/JMr!Ctl 

1.15 1 1.72t~tr/cMI 

204M~ICM• 

1.10 1 t)6Mr/CMI 

t051 
Q.68Mr/c.-t' 

tOol 

100 ZQ!: 300 400 EJ>•.I<38 

Puc. 1. Pe3yAb111Q111bl uccAeooeaHu.R o6pamHozo pacce.RHU.R 
n03U111pOH06 6 noOAOJKKe UC1110'lHUKQ. Ilo OCU opOUHQ111 om
AOJKeHbl omHoweHu.R ct~ema no3umpoHoa npu nooAOJKKax nepe
MeHHOU moAJJ~UHbl K ct~emy no3umpoHoe npu "HyAeeou" noo
AOJKKe. 

bbinO llOKa3aHO, 'iTO 3~eKTHBHOCTb AeTeKTOpa B ClleKTpo

MeTpe npH 3HeprHH 6onLWe 130 K3B llOCTOHHHa ( Ce = 1) llpH 

HCll0flb3yeMOM HaMH ypOBHe AHCKpHMHHal(HH HMnynLCOB OT 

CI.(HHTHnnHI.(HOHHOrO AeTeKTOpa. 

Ha puc. 1 npeACTasneHLI nonyqeHHwe HaMH npH H3-

MepeHHHX {3+- cneKTpa 22Na I E
0 

= 545 M:JBI oTHoweHHH 

'iHCen OTC'ieTOB B pa3HhlX TO'iKaX {3+ - CiieKTpa npH AaHHO~ 
TOn~HHe llOAflO)I(KH HCTO'iHHKa K 'iHCny OTC'ieTOB B TeX 

)l(e TO'iKaX cneKTpa npH "HyneBO~" TOn~HHe llOAflO)I(KH. 

qHCnO OTC'ieTOB npH "HyneBO~" llOAflO)I(Ke HaXOAHflH 3KCT

panonHI.(He~ 'iHCen OTC'ieTOB npH pa3HbiX TOn~HHaX K Hyne

BO~ TOfllliHHe llOAflO)I(KH. IJpHHHMaH, 'iTO o6paTHOe paccex

HHe 3aBHCHT TOflbKO OT 3HeprHH f3 - 'iaCTHI.( H TOn~HHhl 

llOAflO)I(KH H He 3aBHCHT OT rpaHH'iHO~ 3HeprHH {3-cneKT

pa /14/, MO)I(HO C'iHTaTb, 'iTO H306pa)l(eHHhle Ha puc. J OT

HOWeHHH HBTIHIDTCH K03~HI.(HeHTaMH nonpaBKH Ha o6paT

HOe paccexHHe C
8 

(E). )J.nx o6bl'iHO HcnonL3yeMhiX 

HaMH llOAflO)I(eK HCTO'iHHKa TOn~HHO~ 0,68 MZ/CM 2 
3TH 

nonpaBKH npH 3HeprHH ll03HTpOHOB 100 K3B COCTaBnHIDT 

3,50/o, npH E = 200 K3B - 1 ,5~ H MeHee 0,5~ npH E = 
= 300 K:JB. 
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llpoae,D;eHO HCCne,D;OBaHHe lbopMbl llHHHH KOHBepCHOHHbiX 
JneKTpouoa npu pa3uwx Juepru.Rx c u,enLJO nonyqeuu.R 
d>YHKIJ,HH OTKllHKa uawero npu6opa H H3y'leHH.R 3aBHCHMO
CTH ee napaMeTpOB OT 3HeprHH. Ha 3TOH OCHOBe 6LinH 
paCC'IHTaHbl nonpaBKH C0 K 3KCnepHMeHTallbHblM {3 - cneKT
paM, y'IHTLIBaiOmue d>YHKU.HIO OTKnHKa cneKTpoMeTpa. Ha 
puc. 2 noKa3aHLI pacC'IHTaunLie uaMH aenH'IHHLI C0(E) ,D;n.R 
KOMnOHeHTa n03HTpOHOB C E0 = 1270 K3B. 

C0 1EI 

1.00 .... • • •• •• • • ••(•• •• ••••• •(••• •• • • ""•I•• '• 

0.95 

0.90 L-~~---t-----r---+-----··--. 
0.65 ··---

0.60 

0.75 
100 300 500 700 900 1100 Ejl·· KJB 

Puc. 2. llonpae~ea, Y<~UIIIblea10flla.R uc~eaxeHU.R no3umpoHH020 
cneKIIIpa C Eo = 1270 K3B, C6.R3QHHble C (JopMOU AUHUU 
MOHOXpOMQIIIU'IeCKUX 3AeKIIIpOH06 /nonpaeKa HQ f/JyHKijU10 
01/IKAUKQ 6ema- cneKIIIPOMelllpaj. 

169 
llpu o6pa6oTKe H3Mepeuuoro {3 - cneKTpa Lu y'ITe-

HLI nonpaBKH C 8(E) u C 0 (E). IIocKonLKY o6pa6aTwaanucL 
TOllbKO TO'IKH cneKTpa C 3HeprHeH BblWe 150 K3B, KOJ!l>
d>HU.HeHT Ce 6bln npHHHT paBHLIM e,D;uuuu.e. 

Ha puc. 3 H3o6pa:>t<eu rpalbuK cllepMu-KIOpu, nonyqeu
HLIH npu o6pa6oTKe o.I}uoro H3 Tpex nonyqeuuwx JKcnepu
MeHTanLHLIX cneKTpoa 

69 Lu. CneKTp no3HTpouoa cno:>t<HLIH 
H COCTOHT, no KpaB:ueB: Mepe, H3 'leTLipex KOMnOHeHTOB. 
B ma6A. 2 npe,D;cTa8neubl pe3ynLTaTbl o6pa6oTKH JKcnepu
MeuTanLHLIX cneKTpo8 169 Lu. CymecT8euuo yToqueua rpa
HH'IHa.R 3HeprH.R :>KeCTKOrO KOMnoueuTa n03HTpOH08 169 Lu : 
E0 = /1271±3/ K3B. 3uaqeuue E0 = /1270±10/ K3B, no-

lr!_ .' 

nyqeuuoe 8 J,, 8 npe,11;enax norpewuocTH co8na,D;aeT c yToq-
ueHHLIM. 

6 

~ 

' 

\ 
I 

~]If 
i t,, 

I 
60 I ,, 

I 
II .,, ., 

'• 
50 

40 l I lr 

20 

300 

.. .. . 
~ 

500 700 900 1100 

'i .. 
;:; 

;::. 
~ 

E,~·· •lB 

+ 169 
Puc. 3. rpa(JuK (/>epMu- K10pU OA.R {3 - cneKmpa Lu. 

Onpe,D;eneuo OTHOWeHHe HHTeHCHBHOCTeH no3HTpOHHbiX 
KOMnOHeHTOB K HHTeHCH8HOCTH K -KOH8epCHOHHOH llHHHH ne
pexo,D;a 191 K3B. J1cnonL3Y.R OTHOWeHH.R 1(3+ /1 _191 H 
npHHHMa.R HHTeHCH8HOCTb IK-191 = /0,9±0,1/o/o Ha pac
na,D; 169 Lu no /6/, nony'laeM HHTeucH8HOCTL no3HTpouuoro 

pacna,11;a 169 Lu pa8HOH 1{3+ nonu. = /0,56±0,07 /11/o. 
B ma6A. 2 Mbl yKa3bl8aeM YP08HH, C KOTOpbiMH, KaK Mbl 

C'IHTaeM, C8.R3aHbl COOT8eTCT8YIOIIJ,He KOMnOHeHTbl {3 -
cneKTpa. KoMnoHeHTbl 990 K3B B 670 K3B Mbl C8.R3bl8a
eM Ka:>t<,D;biH c ,D;BYM.R ypo8HHMH. Bepo.RTHo, 8 JTOM - o,11;ua 
H3 npH'IHH 3Ha'IHTellbHOH oorpeWHOCTH B onpe,D;eneHHH rpa

HH'IHbiX 3HeprHH 3TBX KOMnOHeHT08. YKa3aHHOe pa3MeiiJ,eHBe 
KOMnOHeHT08 no3HTpOH08 cornacyeTC.R C auanH30M CXeMbl 
pacna,11;a 169 Lu 8 /6/ Pa3HOCTL Mace ·169 Lu-> 16 '\b, 8LI
'1Hcneuua.R ua ocuo8e yKa3anuwx ,D;auuwx, pa8ua Qf3+ = 
= /2293±3/ K3B. 
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B Ta6nau;ax BancTpLI H f'oyaa /IS/ npe,ll;nonaraeTc.fl, 
'ITO f3 -KoMnouenT c E 0 = 1230 K:JB/31 3acen.fleT ypoaeub 
l69yb c 3Heprueu 191,2 K:JB, a ua 3Tou ocuoae onpe,ll;e
neua pa3HOCTb Mace Qf3+ = 2440 K:JB. Hawu pe3yJibTaTbl 
H3y'leHH.fl cneKTpa no3HTpouoa 169 Lu a TaK>Ke auanH3 
COBlla,ll;eHHH Y ·Jiyqeu 191 K3B C aHHHrHJI.flli;HOHHbJMH y -
KBaHTaMH, BblllOJIHeHHbJH B HaWeD Jia6opaTOpHH, HaXO,ll;.fiTC.fl 
B npoTHBope'IHH c npe,ll;nono>KeHHeM o 3aceneuuu ypoau.fl 
191 K:JB f3·KoMnoueuToM c E0 = 1271 K:JB. 

Ta6mrua 2 
169 

PesynbTaTbi o6pa6oTKH cneKTpa no3HTpoHoB Lu 

Eo'KsB 1{3+ J_jJ 
OTH.ea. ])" K-191 

npeanon.ypos.sacen. 
K8B; I" K [ N zz A] 

1271±..3 100:!:_8 

99o: 1 ~g 5:!:_2 

0,55:!:_0,05 0;7/2+7/2/633/ 

0,028:!:_0,011 191; 5/2-5/2/512/ 
279;7/2-5/2/512/ 
570;5/2-5/2/523/ 

670+ 50 5+1 0,028+0,060 648; 7/2-5/2/523/ 
"+60 +0,8 -:;:0,004 -

310_40 1,0_0 6 0,006_0 003 960;7/2 7/2/514/ , , 

log ft 

8,8:!:_0,1 

8,8:!:_0,4 
8,0:!:_0,2 

7,1:!:_0,3 

169 
Mccne,ll;oaauue no3HTpouuoro cneKTpa Lu no3BOJIHeT 

onpe,ll;eJIHTb MaTpH'IHbiH 3JieMeHT ,li;JIH {3 -nepexo,ll;a /logft = 
= 8,0±0,1; CM. ma6A. 2/ H HHTeHCHBHOCTb 3JieKTpOHHOrO 
3axBaTa B OCHOBHOe COCTOHHHe 169 Yb. McnOJib3YH Teope
TH'IeCKOe 3Ha'lenue (I {3+ = 22,3±0,2 1 l 6 i)];n.fl E 0 = 
= /1271±3/ K:JB a pa3peweuuoro {3 -nepexo,ll;a, a raK>Ke 
3Ha'lenue I {3+ 1271 = /0,51±0,07 /0/o ua pacna,ll;, "Pl<l'" 
qaeM HHTeHCHBHOCTb 3aCeJieHHH OCHOBHOrO COCTOHHHH Yb 
3JieKTpOHHbiM 3axaa TOM - /11 ,4±1 ,6/0/o. 

CucreMaTHKa 3KcnepHMenraJibHbJX 3Ha'leHHH Marpuq
HbiX 3JieMeHTOB {3 ·pacna,ll;a )];JIH J];ell!opMHpOBaHHblX H,ll;ep 
pe,li;K03eMeJibHOH o6nacru npoao,li;Hnacb a nocne,ll;uee apeMH 
a pa6orax f'poMoBa H ,ll;p./1 7/ H Mauepa /18~ llonyqeuuoe 

8 

naMH 3Ha'lenue logft J];JIH pa3peweuuoro 3a,ll;ep>Kanuoro 
(~N .a2) {3 -nepeXO,ll;a Me>K,li;Y OCHOBHbJMH COCTO.fiHHHMH 169Lu H 
l6 9 Yb: 7/2+/404/-+ 7/2+/633/ xopowo cornacyeTCH c 
3KCnepHMeHTaJibHblMH 3Ha'leHHHMH logft J];JIH nepeXO,li;OB 
TOrO >Ke THlla, C06paHHbJX B/ 17,l 8/ fio ,ll;aHHbiM ~~ 8 / OHH 
ne>KaT B HHTepaane 8,0 - 8,3. )J.pyrue 3Ha'leHHJI logft , 
npuae,ll;eHHble a ma6A. 2, 6onee TO'IHO onpe,ll;eJIHIOTCH npu 
auanu3e cxeMbl pacna,ll;a 169 Lu H3 6anauca uineucuauo
creH:) -nepexo,li;OB /eM., uanp., /6/ /. llonyqeuuble naMa 
3Ha'leHHH B npe,ll;enax norpewuocreu coana,ll;aiOT c lqg ft , 
BbPIHCJieHHbiMH npu auanu3e cxeMbl pacna,ll;a. 
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