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II OCT AHOBKA 3.A,4A 'C/H 

HccneAoBauue 6eTa-pacnaAa HAep HHTepecuo c TO'IKH 

3peHHH Hamero DOHHMaHHH cna6biX B3aHMOAeHCTBHiL PHA 

3KCnepHMeHTaJJbHbiX HCCJJe,noBaHHH, CBH3aHHblX C 6eTa

pacnaAOM ueihpoua 1 1/ u c uccne.nooauueM yrnoBbiX Koppe

JJHUHH HanpaoneHHH 3JJeKTpOH- HeHTpHH0
12

' llOATBep~Aa
IOT TeopeTuqecKoe npe.ncTaoneuue V-A BJaHMOAeHcTBHJI 

npu 6eTa-pacnaAe. B .neucTBHTeJJbHOCTH, auanuJ cymecT
BYIOlliHX 3KcnepuMeHTaJJbHbiX .naHHbiX 

1
:l.· noKaJbJBaeT, 'ITo 

C 60JJblilOH CTeneHbiO AOCTOBepHOCTH 3TH AaHHbie cor nacy

IOTCJI C V-A BapHaHTOM TeOpHH. 0AHaKo noKa TPYAHO 

YTBep)I(AaTb 06 OTCYTCTBHH BKJia,na ,npyrux BHAOB B3aHMo

AeHCTBHH npu 6eTa-pacnaAe ' 1 ' 3TO CBJI3aHO C TeM, 'ITO 

B PHAe cnyqaeo TPYAHO .nocTHrHyTb ueo6xoAHMOH TO'IHOCTH 

3KcnepuMeHTa. B uacToHmee opeMH npHHJITo C'IHTaTb oJau

MOAeifcToue <l>epMH 'IHCTO BeKTOpHbiM, a B3aHMOAeHCTBHe 

raMOBa-Tennepa - 'IHCTO aKCHanbHO·BeKTOpHbiM B3aHMO

AeHCTBHeM. Ha OCHOBe V-A BapHaHTa B3aHMO,neHCTBHJI 

6biJJo paJBHTo TeopeTH'IecKoe npeACTaaneuue 15•61 AJJH 

pac'leTa nepe xo.noo, ua6JIIO.naeMbiX npu 6eTa- pacnaAe JIAep. 

<I>OpMaJJH3M paC'IeTa 6eTa-nepeXOAOB, OCHOBaHHbiH Ha 

OAHO'IaCTH'IHOH MOAeJJH JIApa, 6biJJ npHMeHeH AJJJI Pll;C'IeTa 
6 ~ !781 

eTa- nepeXOAOB B HApax AecjJOpMHpOBaHHOH 06JJaCTH ' 

06bi'IHO npu TaKHX pac'leTaX BBOAHTCJI nonpaBKH AJJJI y'leTa 

BJJHJIHHJI napHbiX K'oppeJJHUHH CBepxnpOBOAHll.{ero THna Ha 
aepOHTHOCTH 6eTa-nepexOAOB 9- 11 '. EcTecToeuuo, cpaa

ueuue 3KcnepuMeHTaJJbHbiX .naHHbiX c npooeAeHHbiMH pacqe

TaMH aecbMa ueuuo. Cpaoueuue pacc'IHTaHHbiX MaTpH'IHhiX 

3JJeMeHTOB C cjJeHOMeHOJJOrH'IeCKHMH jnoJiy'leHHbiMH H3 3K

cnepHMeHTa/ MaTpH'IHbiMH 3JieMeHTaMH MO)I(eT ,naTb OTBeT 
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Ha oonpochl, CBH3aHHMe c Teopueii 6eTa-pacna~a H npa

BHllbHOCThiO Bbi6opa g~epHWX COCTOJIHHH, ~e)K~y KOTOphlMH 

HMeeT MecTo 6eTa-nepexo~. B pa6oTe 1121 Hau6onee noJJHo 

pa3pa6oTaHa TeXHHKa H3BJJe4eHHJI 4HCJJeHHOrO 3Ha4CHHH 

Ma TpH'IHhiX 3lleMeHTOB H3 aHaJJH3a 3KCnepHMeHTallhHhiX 

~aHHhiX no 6eTa- pacna~y. H3 3KcnepuMeHTanhHMX ~aHHbiX 

no oenH'IHHe ft , no ciJopMe 6eTa- cneKTpa, no K03cPcPHUHeHTaM 

(:3-y-KoppellHI.I,HH HanpaBJJeHHH, no Ha6JJIO~eHHIO nOJJHPH3a

l.I,HOHHhiX 3cPcPCKTOB MO)KHO onpe~ellHTh H~epHhie Ma TpH'IHhle 

3lleMeHThl KOHKpeTHhiX 6eTa-nepexo~oB. Onpe~eneHHe HH

TeHCHBHOCTH /B npOI.I,eHTaX Ha pacna~/ H rpaHH'IHOH 3Hep

rHH cnnowHoro 6eTa-cneKTpa no3BOJJJieT onpe~enHTh 3Ha-

4eHue log ft ~nH ~aHHoro 6eTa-nepexo~a 1131. 
ITo BellH'IHHe 3Ha4eHHJI log ft MO)KHO CKa3a Th 0 CTeneHH 

JanpeTa 6eTa-nepexo~a H c~enaTh HHor~a JaKnro'leHHe o 

H~epHhiX xapaKTepHCTHKaX Ha'lallhHOrO H KOHC'IHOrO COCTOH

HHH H~ep. 

0TKJJOHCHHe nony'leHHOrO cneKTpa OT CTa THCTH'IeCKOrO 

pacnpe~eJJeHHH nonyqaeTCJI 06hl4HO H3 3KCnepHMeHTaJJhHOrO 

-liJaKTopa liJopMhi I 14/ 

N(E) 
C (E)=-------. /1/ 

JKCn EpF(E,Z)(E
0
-E)2 

ilpHHHTO C'IHTaTh, 'ITO MaTpH'IHWH 3lleMeHT ~llH 6eTa-ne

pexo~a He 3aBHCHT OT 3HeprHH B TOM cnyqae, ecnH liJyHKI.I,HH 

y, 
f(E) = ( -- N (~-), 2 

HBllJieTCJI npJIMOH, nepeceKaiOll.l,eH OCh 

EpF(E, Z) 
3Hepruu B TO'IKe E =E 0 . CymecTByeT pH~ pa6oT no onpe

~eneHHIO liJaKTOpa ciJopMhl C 3 KCf1 (E), B KOTOpWX npOBO~HTCH 
Ol.l,eHKH B03MO)KHOrO OTKllOHeHHJI ciJopMhl cneKTpa OT CTa

THCTH'IeCKOrO pacnpe~eneHHH. 3TO OTKllOHeHHC npHHHTO 
xapaKTepH30BaTh TaK Ha3MBaeMhiM ciJaKTOpOM ~Hpl.l,a, H 

06hl4HO Bhlpa)KaiOT B BH~e b /E , r~e 

b =(G 5Gv+ Gs G \) IM Fl
2 

+ (GTG A +G~G~)! M G~: /2/ 

'15/ 
Pe3yJJhTaThi pa6oTw 

1 
' ~aiOT 3Ha4eHHH ~/G v = /-0,001± 

±0,006/ H GT/G A = /-0,0004±0,0003/, KOTOphle no-

3BOllHIOT C~enaTh 3aKni04eHHe 06 OTCYTCTBHH 3TOrO OTKllO-

4 

HeHHH· H, COOTBeTCTBCHHO, 0 HyneBOM 3Ha4CHHH liJaKTOpa 

~upua. Hyneooe 3Ha4eHHe 3Toro ciJaKTopa, o~HaKo, He 

HCKlliO'IaeT B03MO)I(HhlH BKna~ S- T B3aHMo~eiicTBHH npu 

6eTa-pacna~e. llpu paoeHCTBe Gs = -Gs u G;r=-GT o ypao

HeHHH /2/ 3Ha4eHue b= 0. B 3TOM cnyqae o BKna~e G s H 

G T Henh3H cy~HTh no BH~Y 3KcnepHMeHTaJJhHoro liJaKTopa 

liJopMhi C lKcn (E). Cne~yeT o6paTHTh BHHMaHue Ha To, 'ITo 

B PH~e cnyqaeo npu uccne~ooaHHH 6eTa- pacna~a H~ep 

Ha6niO~aiOTCH 6onhwue pa3HornacHH B onpe~eneHHH liJaKTo-
'*' C (E)/16-IIJI pa 'I'OpMhl 'JKCII · 3TH pa3HOrJJaCHH MO)KHO, no-

BH~HMOMy, YCTpaHHTh nyTeM COBepweHCTBOBaHHH 3KCnepH

MeHTallhHOH MeTO~HKH H nOBhiWeHHH TO'IHOCTH 3KCnepHMCH

Ta. 

C ~pyroii CTOpOHhl, npe~CTaBnHeTCH HHTepeCHbiM HCCJJe

~OBaTb liJaKTOp 4JopMhl C 'lKCII (E) ~llH {! 
1-pacn1a~a. 8 no

CJJC~HeM CJJyqae, KaK npaBHllO, BepOHTHOCTb {l - nepexo~a 
Mana no cpaoHeHHIO c 3lleKTpOHHbiM JaxoaToM. Opu uccne

~OBaHHH HHTeHCHBHOCTH ClleKTpOB ll03HTpOHOB H KOHBep

CHOHHbiX 3JJeKTpOHOB B aHanorH'IHbiX YCJJOBHHX MO)f(HO 

onpe~eJJHTb JHa'leHue oenH'IHHbi '/ fl 1 c xopoweii TO'I-
22 ')0 

HOCTbiO. HanpuMep, ~nH 6eTa-pacna~a Na - u 
511 c 21 'f' l-0 oenH'IHHa ' ' onpe~eJJeHa c ·1 oLJHocl bto 

'I :\1 'II 
OKOJJO 0, 70/o. 

f l- f I •)') -- 2 I 
Ha6niO~eHHe OTKllOHeHHH •, f! lKc'.ll OT •, (! rc·c~~ B 

llOCJJC~Hee BpCMH npe~'bHBllHeT llOBbiWCHHble TpeGooaHHH 
2-

K TO'IHOCTH 3KcnepuMeHTa. B pa6oTe ~ ~JJH o6bHCHCHHH 

Ha6JJto~aCMbiX OTKllOHCHHH t / (! .tK!'II OT f ,' {lT~~op paCCMa T

pHBaeTCH B03MO:>KHOe BllHHHHe TeH30pHbiX TOKOB llpH 6eT a

pacna~e. 8 O~HOH H3 pa6oT 26 ~llH 06'bHCHCHHH OTKJJOHCHHH 

TeopeTH'IecKux u 3KcnepuMeHTanbHbiX OTHoweHHH K1 /} 
1 

BBO~HTCH TaK Ha3biBaCMbiH $aKTOp cJ>upua. C ~pyroH CTO

pOHbl, aBTOpbl pa60Tbl 27 ~OKa3biBaJOT, 'ITO H3 llOJJY'ICHHbiX 
- K, + , ~ 

COOTHOWCHHH '(-l. 1K1_11 HllH 1;(J. 11\I'II HCJ1b3H llOJJY'IHTb CBe-

~eHHH 0 TCH30pHOM xapaKTepe B3aHMO~CHCTBHH llpH 6eTa

pacna~e. 

Ha OCHOBaHHH BbiWCH3JJO:>KCHHOrO nepe~ HaMH CTOHJJH 

Ja~a'IH HCCJJC~OBaHHH pH~a npo6JJeM, CBH 3aHHbiX C (i- pac

na~OM KOHKpeTHbiX H~ep. 113MepeHHe rpaHH'IHOH 3HeprHH 

H HHTCHCHBHOCTH {1 -nepeXO~OB ll03BOJJHCT HaM Cy~HTh 

0 llpHpo~e YPOBHCH, Me:>K~y KOTOpbiMH HMCIOT MCCTO (:3- ne-
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pexo~M. 3KcnepHMeHTanLHoe onpe~eneuue pa3HOCTH Mace 
Q{3 B~ep C XOpOWeB TOqHOCTLID n03BOnHT npooepHTL npa

/28-:f3/ BHnLHOCTL TeopeTHqecKHX pacqeTOB pa3HI:>CTH Mace . 
KaK noKa3aHo o pa6oTe K.JI.rpoMooa H ~p/341 • pac

xo>K,~J;euus 3KCnepHMeHTanLHMX H paccqaTaHHMX 3HaqeHHB 
pa3uocTeB Mace oco6euuo oenBKB ~ns s~ep, y~aneHHMX 

OT nonocM {3 -cTa6HnLHOCTB. Cne~ooaTenLHO, nonyqeuue 
HHtPopMaD;HH o Maccax 3TBX s~ep oqeHL oa)KHO. Ilonyqeuue 
rpauaquoB 3HeprHB c xopoweB ToquocTLID npH H3MepeHHH 
{3- cneKTpoo no3oonJieT, KpoMe onpe~eneuus pa3HOCTH Mace, 
npoBeCTH cpaBHeHBe TeopeTHqecKHX H 3KCnepHMeHTanLHMX 

v 'f-1+ 3HaqeHHH f/~ , KOTOpWe, KaK B3BeCTHO, CHnLHO 3aBHCBT 
oT 3HeprHH nepexo~a. 

HH)Ke npaoe~euw 3KcnepuMeHTanLHLie ~auuwe no uc
cne~OBaHHID cnnOWHLIX cneKTpOB n03HTpOHOB ps~a B~ep. 

3KCIIEPHMEHTAJihHAR qACTb 

B OT ~ene s~epHOB cneKTpocKonHB H pa~HOXHMHH Jla6o
paTOpHH B~epHLIX npo6neM 061>e~HHeHHOrO HHCTHTyTa B~ep
HLIX accne~oBaHBB /JIJIII OHJIH/ BMeiDTCB MarHHTHLie 
6eTa-cneKTpOMeTpLI: 6eTa-cneKTpOMeTp C ~BOBHOH ~~x
KpaTHOB tPOKYCHpOBKOB nyqKa 3neKTpOHOB Ha yron TT y2 1 :JS/ 
/R .$0,2o/o, T :;;; 0,211/o/ H CBeTOCBnLHLIB 6e3)Kene3HLIH peTa-

/36; I cneKTpoMeTp c Topou~anLHLIM MarHHTHLIM noneM npu 
T;;:;20o/o o6ecne'IBnaeTcs R == 1,211/o/. 

C nOMOID;hiD 3THX 6eTa - cneKTpOMeTpOB MO)KHO HCCne
~OBaTh n03HTpOHHLIB pacna~ pa~BOaKTHBHLIX B~ep C xopomeB 
Ha~e)KHOCThiO H ~OCTOBepHOCThiD npH HanHqHH pa~HOaK
THBHLIX npenapaTOB C ~OCTaToquo BLICOKOB y~enhHOH aK
THBHOCThiD. Pa~HOaKTHBHWe H30TOnLI nonyqanHCL B peaK
D;HBX rny6oKoro paciD;enneHBB nauTaHa H TaHTana npoToHa
MH c E p= 660 M3B. Ilonyqeuae TOHKHX HCToquaKOB ocy
ID;ecTonsnocL C nOMOID;LID XBMHqeCKHX MeTO~OB H pa3~ene
HHeM ua Macc-cenapaTopax JIJIII OHJIH. HcnonL3ooauae 
3THX MarHHTHLIX npH60pOB ~nJI HCCne~OBaHHB cnnOWHhiX 
cneKTpoo no3HTpouoo oecLMa none3HO B coqeTaHHH. BeTa-

6 

cneKTpoMeTp c Topoa~anLHLIM MarHHTHLIM noneM ({3 I) no-
3BOnBeT Ha ~aHHOM 3Tane npOBO~HTL BCCne~OBaHHB cneKT
POB n03HTpOHOB B o6naCTH 3HeprBB MeHLWe 1000 K3B 

H C XOpomeB 3tPtPeKTBBHOCTLID perHCTpaiJ,HH 3neKTpOHOB 
/no3HTpouoo/ c E {3> 100 K3B. BeTa-cneKTpoMeTp c ~BoB
HOB ~BYXKpaTHOB ~oKycapoBKOB nyqKa 3neKTpouoo/no3HT
pouoo/ ua yron rr/2 ({311) no3BOnBeT npooo~HTh uccne~o
oauue n03HTpOHOB B o6naCTB 3HeprHB 6onhme 1000 K3B 

C nOTepeB 3tPtPeKTBBHOCTB perHCTpau;HH 3neKTpOHOB /no-
3HTpOHOB/ c E {3< 1000 K3B. 

126 128 /37/ 
Pacnao Cs u Cs . Hccne~ooanucL no3HTpOHM, conpo

BO)K~aiDID;He pacna~l26csl,6~HI26Xeul28 Cs 3,7 Mf1H 128 Xe. 
Pa~uoaKTBBHLie H30TOnhi 126 Cs H 128 Cs uaxo~HnHCh 
B paouooecuu c MaTepHHCKHMH B30TonaMH 126 Ba I TY] 
= 97 MUll/ H 128 Ba / T Y] == 2,4 OHJI/. H3Mepeuue cneKTpoo 
n03HTpOHOB npOBO~HnOCh C nOMOID;hiD 6eTa-cneKTpOMeTpa 
{3 II . Ilony'feHHhle 3HaqeHHJI rpaHH'IHhiX 3HeprHH: no 3HT-

128 
POHOB npH pacna~e Cs B OCHOBHOe H nepooe B036y>K-
~eHHOe cocTosuas 128 Xe cooTneTcToeuuo paouw /2906±6/ 
H /2470±40/ K3B C COOTHOWeHHeM HHTeHCHBHOCTeH KOM
DOHeHTOB n03HTpOHOB 

J + /j :;;3,2 J /J + =(4,0±0,3)·10-3
. 

{J 2906 ~2470 H K 442,8 f~ IIOJDI 

128 1211 
Pa3HOCTL Mace aTOMOB Cs- Xc p~oua Q{~ 
= /3928+6/ K3B. Onpe~eneuo 3Ha'feHHe q~aHH'IHoH: 3HeprHH 

- IU 
no3HTpouoo, conpoBo>K,ll;aiDIIJ,HX pacna~ Cs. 3Ha'feHHe 
E i'p{3+ = /3808±140/ K3B. 

148 /38/ 
Pacnao Tb . C noMOID;LID 6eTa- cneKTpoMeTpa {3 II 

Hccne~ooancs cneKTp no3HTPOHOB npH pacna~e 148 Tb 
I T 12 = 66 MUH/. IIony'feHhl TPH KOMnoueHTa no3HTpouoo 
C rpaHH'IHhiMH 3HeprHBMH /4610±80/, /3840±150/ H 
/2730±300/ K3B C COOTHOWeHHeM HHTeHCHBHOCTeB 

1{3+384/1[3+4610=0,47 • 1{3+2730 /1[3+4610 =0,75 8 

JK783,4/J{3+46~ 0=0,l.Pa3HOCTL Mace Q{3aTOMOB l48fbJ48Gd 

paBHa /5630±80/ K3B. 
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150Tb' :~9. Pacnao . I13Y"IaJIHCh no3HTpouLI, B03HHKaiO-
mue rrpu pacrra.n;e 150 Tb 1 T 11 = 3,48 '-~I c rroMOIULIO 

/2 • 
6era- crreKTpoMeTpa ,B II. AuaJIH3 cneKTpa no3HTpouoB no-
3Bonun onpe.n;eJIHTh wecTh KOMnoueuroB c E 1·p ,B ~ , paB
HhiMH 13650±151, 13000+1001, 12380±1001, 11720±1001, 
11200±1001 H l990±10ol K3B C COOTHOWeHHeM HHTeu
CHBHOCTeH 1:0,33:0,22:0,19:0,16:0,10, COOTBeTCTBeHHO. 
0THOWeHHe HHTeHCHBHOCTeH KOHBepCHOHHhiX 3JieKTpOHOB 
K638,2 K3B K HHTeHCHBHOCTH KOMIIOHeHTa ll03HTpOHOB, 

150 ~d 3aCeJIHIOIUHX OCHOBHOe COCTOHHHe lJ , onpe.n;eneuo paB-
HhiM 1 ,85.10- 1. llonyqeuuhle .n;auuLie no3Bonunu onpe.n;enHTh 
pa3HOCTh Mace aTOMOB 150 Tb - 150 Gd Q,B =14670±151 K3B. 

152 ;40; 
Pacnao Tb. C noMOIUhiO 6eTa- cneKT:fOMerpa {j II 

uccne.n;oBanuch no3HTpOHhl npu pacna.n;e 
15 

Tb I T 12 = 
= 17,5 'II. Onpe.n;eneHO II.HTh KOMnOHeHTOB no3Hf80HOB, 
H.LJ:YIUHX Ha OCHOBHOe H B036y:>K,LJ;eHHhie COCTOHHHH . Gd C 

E1pf31 12830±151, 11910±401, 11500±401, 11200±1501 
H 1890±1501 K3B C COOTHOWeHHeM HHTeHCHBHOCTeH 1:0,41 
:0,18:0,09:0,09 COOTBeTCTBeHHO. 0THOWeHHe HHTeHCHB
HOCTH KOHBepCHOHHhiX 3JieKTpOHOB K 1047,9 K3B K HHTeH
CHBHOCTH KOMIIOHeHTa, H.LJ:YIUero B OCHOBHOe COCTOHHHe 

l52Gd 2 1 10 -2p 152Tb-, onpe.n;eneuo paBHhiM , . . a3HOCTh Mace 
152 

- Gd COCTaBn.HeT Q {3 = 13850±151 K3B. 

153 . 4L 
Pacnao Tb. C noMOIUhiO 6eTa-cneKTpoMerpa [3 I 

HCCJie,LJ;OBaH cneKTp n03HTpOHOB, COIIpOBO:>K,LJ;aiOIUHX pacna.n; 
15:1 Tb. 11uTeucHBHOCTh no3HTpouoB cocTaBnHeT 10 ,040+ 
±0,0 15lo/o ua pacna.n; 153 Tb. Ha6n10.n;euo .n;Ba KOMnoueuT;

c El'p{i+ = 1580±201 H 1350±401 K3B C COOTHOWeHHeM 
HHTeHCHBHOCTeH 1:3,8 COOTBeTCTBeHHO. YTBep)I(,LJ;aeTCH, l..fTO 
n03HTpOHHbiH pacna.n; H,LJ;eT B OCHOBHOe H B036f)I(,Ll;eHHOe 
COCTOHHHH - 0 K3B 1312-l H 212,04 K3B 1312 1. Onpe-

1 
+ + 1440 

.n;eneuuoe Juaqeuue K [3 = 1270 _ 480 .n;nH ypoBHH 212,04 K3B 

cornacyercH c TeopeTHl..fecKHM 3uaqeuueM KI,B+ =1200:1 4 

113 3Ha1..feHHH KI,B + = 150 /! 4; ,LJ;JI.H nepexo.n;a B OCHOBHOe 
cocTo.Huue 153Gd nonyqeua BeJIHl..fHHa 3aceneHHH 3Toro 
COCTOHHHH t - 3aXBaTOM 12,0±0,8/.rfo H 3Ha1..feHHe log ft = 
= 18,20±0,151. Pa3HOCTh Mace L>

3 Tb-153 Gd cocTaBnHeT 
11600±201 K3B. 

8 

l 
1 

J 

' 

. 153 /42/ 153 
Pacnao Dy . llpu pacna.n;e Dy H3Mepeu cneKTP 

no 3HTpouoB c noMOIUhiO 6eTa- cneKTpoMeTpa ,B I . Ha6JIIO
.n;euo rpu KOMnoueuTa c E rp ,B t = I 1 064±17 I, 1887 ±31 
u 1471±351 K3B. llpu ycnoBHH, l..fTO no3HTPOHhl c E rp = 
= 1887±31 K3B 3acenRIOT ypoBeHh 262,8 K3B, onpe.n;eneua 
pa3HOCTb Mace 153 Dy- 153Tb, paBHaR Q,B= 12172±.31 K3B. 

113 COOTHOWeHHH 1 ,13+ 887 /J K 254 , 2 = 10,58±0,061, 

J,s+J064 I 1 K 254. 2 = 10,22±0,061 H 1,8+47/1 K254,2 
= /0,07±0,051 paCCl..fHTaHa HHTeHCHBHOCTb no3HTpOHOB 
B npoueuTax ua pacna.n; 153 Dy : 1.s+rroJJH =11 ,24±0,27 lo/o, 
1 ~+887 = I0,83±0,11Itfo , 1 ,B t 1064 = I0,31±0,09Io/o 
H 1(3"'" 471 = l0,19±0,07lo/o. llpH 3TOM H3 pa60Tbl /431J:pu-
HHMaJIOCbz l..fTO 1 K 254 , 2 COCTaBJIHeT 11 ,42±0,1410/o Ha 
pacna.n; Ll 3 Dy. 

167 144/ 167 
Pacnao Yb.· Tio3HTpoHhi npu pacna.n;e Yb 6LmH 

o6uapy:>KeHLI B pa6oTe • 45 / B 1964 ro.n;y. nbma onpe.n;eneua 
HX rpaHHl..fHaH 3HeprHR 1650±301 K3B H HHTeHCHBHOCTb 
0,4o/o ua pacna.n; 167 Yb. B uaweM cnyqae ucnoJih30BancH 
npenapaT JIIOTeUH.H, XHMHl..feCKH Bhi,LJ;eneHHhiH H3 tauTaJIOBOH 
MHweuu, o6nyqeuuoil npoTouaMH c E P = 660 M3B. B H3-
MepeuuoM c noMOIUhiO 6eTa- cneKT~oMeTpa ,B I no 3HTpouuoM 
cneKTpe npeo6narranu no3HTPOHhl 67 Yb BKna.n; no3HTpouoB 16 .• ..... . ' 

)I Lu I T ;,-; = 55 MUHI, uaxo.n;HmerocH B paBHOBecuu 
c 167 Yb u no3HTPOHOB .n;onro:>KHBYIUHX H30TonoB JIIOTeUHH 
c A = 169, 170 H 171 yl..fHThiBaJicH. TionyqeuHLiil cneKTP 
n03HTpOHOB 167 Yb Ol..feHh XOpOWO OnHCbiBaeTC.R rpa$HKOM 
cJ>epMu- K10pu B o6nacTH 3Hepruil II03HTpouoB > 100 K3B. 

Onpe.n;eneua rpauuquaR 3HeprHR no3HTpouoB 167 Yb-E tp = 
= 1639 ± 41 K3B H OTHOWeHHe HHTeHCHBHOCTeH 

1 ,B+ 639 I 1 K 116 6 = 0,36+0,04. 11cnoJIL3YH peJynLTaThl ' - 167 1461 
uccne.n;oBaHHH cxeMhl pacna.n;a · Yb· /Mhi uawnu uu-
TeHCHBHOCTh n03HTpOHOB • 1,8 + 639 = 10,49±0,1210/o 
ua pacna.n; 167 Yb. 113 pa6oThi 1 46; cne.n;yeT, l..fTO no3HTpou
HhiH pacna.n; npoucxo.n;HT ua ypoBeHh 292,8 K3B 

167 
Tm u l..fTO 

pa3HOCTh Macc 167 Yb-167 Tm Tor.n;apaBuaQ8 =11954±4IK3B. 
3KcnepuMeuranLuoe 3uaqeuue log ft .n;nk au- ,B -nepe
xo.n;a n 5/2-1523/ ·+ f. 712- I 523 I npu pacna.n;e 167 Yb ua ypo-
BeHb 292,8 K3B 67 Tm oKa3hiBaeTcR paBHhiM log ft 
= 4,45±0,10. 
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169 170 /47/ 
Pacnao Lu u Lu . C noMO~hiO 6eTa- cneKTpo-

MeTpa f3 II Hccne.n;oBaJIHCh cneKTphi no3HTpoHoB, B03HH
KaiOII.(HX npa pacna.n;e 169 Lu 1 T~ =· 36 '1/ a 170 Lu 
IT~ = 48 'II. B cnyqae169 Lu rp~HH'IHhle 3Hepraa nony
'leHHhlX KOMnoHeHTOB cneKTpa paBHhl 11270±101 H 
1760±901 K3B. Hx OTHOCHTeJihHhle HHTeHCHBHOCTH 
1 f3 + 1210 I 1 B + 760 = 4:1. HHTeHCHBHOCTh KOHBepcaoHHhlx 
3JieKTpoHoB K 960,2 K3B no OTHoweHHIO K noJIHoB: HHTeH
CHBHOCTH n03HTpOHOB paBHa 13,2±0,31.10-:iorpaHH'IHaJI 
3HeprHJI )f(eCTKoro KOMnoHeHTa no3HTpOHOB Lu nony
'leHa paBHOB 12380±601 K3B. 0THOWeHHe HHTeHCHBHOCTH 
KOHBepCHOHHhlX 3JieKTpOHOB K1450,1 K3B K HHTeHCHBHOCTH 
no3HTpoHoB 

170 
Lu paaHo 12,0+0,21.10-1. Ha ocHoBe .n;aHHhiX 

pa6oT 
148

• 
49

/ onpe.D;eJieHhl ;HTeHCHBHOCTH n03HTpOHOB B 
npou.eHTax Ha pacna.n;: 169 Lu-11,1±0,31~. 170 Lu -
10,2±0,11~. 

P .,. 171 L ;50,51/ C 
6 acnau u . pe.n;a pa3peweHHhiX eTa-nepe-

xo.n;oa cy~ecTayeT rpynna HHTepeCHhiX cnyqaea, .D;JIJI KoTo
PhlX O'leHI. BeJIHKO 3Ha'leHHe log ft . Cpe.n;Hee 3Ha'leHHe 
BeJIH'IHHhl log ft .D;JIJI pa3peweHHhiX nepexo.n;oa paBHo 
3,575,5. O.n;HaKo B p.11.n;e cnyqaea .D;JIJI CHJihHO 3aTopMo)f(eH
HhlX pa3peweHHhiX nepexo.n;oB log ft Jie)f(HT B npe.n;enax 
OT 6,0 ,I(O 10,8. 

YBeJIH'IeHHe log ft, no- BH.D;HMOMY, CBJI3aHO C BJIH.IIHHeM 
CTPYKTYPHhlx 31)KlleKTOB Jl.D;epHwx ypoBHeB:. Hap.11.n;y c yMeHh
WeHHeM BeJIH'IHHhl Jl.D;epHhiX MaTpH'IHhiX 3JieMeHTOB .D;JI.II pa3-
peweHHhlX nepeXO,I(OB B TaKHX CJiy'la.IIX MOryT OKa3hlBaThC.II 
TaK)f(e B03MO)f(Hhle npHMeCH JI.D;epHhiX MaTpH'IHhlX 3JieMeHTOB 
6eTa-nepexo.n;oa BToporo nopJI.n;Ka 3anpe~eHHJI. 

C nOMOII.(hiO 6eTa- cneKTpOMeTP.R ( {31) npOBO.D;HJIHCh HC-
171 L cne.n;oaaHHJI cneKTpa no3HTpow>p u. ,D.n.11 onpe.n;eneHHJI 

.n;ona no3HTpOHOB Ha pacna.n; Lu H3MepJIJIHCh K - KOH
BepCHOHHhle 3JieKTpOHhl C 3HeprHeB 739,62 H 667,35 K3B. 
KpoMe 3Toro, npocne.>KHaancJI cna.n; HHTeHCHBHOCTH no3HT
poHoB Bo BpeMeHH B Te'leHHe 10 .n;HeB: I T ~ ;; 8 OHI. 

Orrpe.n;eneHa Erp (3+ paBHOB 1362±3/ K3B. Ilpa ycnoBHH, 
'ITO no3HTPOHhl 3aceJIJIIOT cocTO.IIHHe 171 Yb c 3HepraeB: 
95,255 K3B 712+16331, pa3HOCTh Mace 171 Lu- 171 Yb co
CTaBJIJieT Qf3 = 11479±31 K3B. 
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H3 Ha6JIIO.D;eHHOrO COOTHOWeHH.II J f3 +: J K 739 
0,074+0,06 paCC'IHTRHR HHTeHCHBHOCTh n03HTpOHOB 

- 171 Ha pacna.n;: Lu : J(3+ = 18,0±1,11.10-
5

. IlpH noM H3 
.D;aHHhlX pa60Thl / 52 / npHHHMaJIOCh, 'ITO HHTeHCHBHOCTh 

J 
171 

K 739 COCTaBJIJleT l0,10±0,01llfo Ha pacna.n; 
14 

Lu . 
H3 TeopeTH'IecKoro 3Ha'leHH.II ~:/ (3+ = 2370+7d 1

.n;n.ll 
17 -

6eTa-nepexo.n;a Ha B036y>K,D;eHHOe COCTO.IIHHe 
1 

Yb C 3Hep-
rHeB 95,255 K3B nonyqeaa aeJIH'IHHa 3aceneHHJI 3Toro ypoB-
HJI f - 3aXBaTOM l19,0±2,1llfo H 3Ha'leHHe log ft 
= 8,1±0;1. 3To 3Ha'leHae xopowo cornacyeTCJI c .n;aHHhlMH 
pa60Thl 53/. 

Pac'leThl MaTpH'IHhiX 3JieMeHTOB c nfHMeHeHHeM BOJIHo
BhiX <l>YHKIJ,HB CoJIOBLeBa, rapeeaa 

154 
c acnoJIL30BaHHeM 

noTeHIJ,HaJIOB By.n;ca-CaKcoHa .D;JIJ16eTa-nepexo.n;a 7 12+ 14041 
-> 712 +16331 ,IJ;aJIH BeJIH'IHHY log ft = 7, 99 npH {3 2 = 0,26 
H {3 4 = -0,02. 
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