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Pa6ora Bbin0.11HeHa s Hay <Jtto-11ccJ1e.lOBarl':1 bCKOM HHcrntyre 11;\epHolft 

<PH3HKH np11 MfY (HVIVl5M> lvffY) 11 s J1a6opaTOp1111 H)lepHbtx npooneM 

06oe)lHHetIHOro 11HCTHTyra !lJI.epHl>iX. HCCJle)lOBallHH II r. Jly6He. 

p (/ e:' J. ... 
3am11ra coc1011rc!l (..IA_!! ~ kl>~ ~I 1964 r. ll EpesaHCKO\I ro~ 

cy)lapcTBeHHOM yH11eepcwrere ( r. EpesaH, y11. J\6oBHHa 52) 

AsTOpe«j>epar pa .iocn a11 -'%'/- --1964 c. 

I. H 8 E ,l l E I l H E 

HacroHUlaH pa6orn n o rnHw.em.1 3Kc rrepHMeHraJihHOMy HC-

CJte.U.OBaHmo pa.u.1-1oa 1<THBHoro p acm1)J.a H30TorroB Lu167
, Yb157

, 

Tb149 H Nd1 39m . 

vfaOTOilhI Lu167 H YblRi HHXO,ll51TC51 B o6,'J8CTH CHJlhHO Jl,e­

tPOPMHpOB3HHhIX 51,ll.ep. 5l..11pa B 3TOii 06J18CTH xopowo OllHChl· 

saIOTCH o6c 6w,eHHOti MOJle,llhIO 6opa H MoTTeJJhCOHa [ 1]. 
vI30TOf!hI Tb149 H Nd139m HUXOJI.HTCH B npoMe)!(yTO'IHOH 

o6JI3CTH Me)!(JlY ccpepH'IeC'l{HM H CHJJhHO ,ll.ecpopMHpOB8HHhlM 

51,ll.paMH. 8 H3CT051W,ee Bpe~rn HCCJJe,ll.OBam1e He 'IeTHhIX CJJa6o }l,e­

tPOPMHpOB3HHbIX 5111.ep HMeeT 60JJb111 y 10 ainyaJJhHOCTh. BhIIIJJJH 

B cseT Teopenff.1ec1rne paoOThl, p accMaTp11sa10w.He BJIHSlHHe 

1rna)l.pynOJJh·I<B3Jlpy110J1hHOro B33HMOll.eiicTBH51 H CBepxTeKy'IeCTH 

• Ha · He3aBHCHMoe .n.sm1<ett11e 1-1 y 1<JJ0Hoe B 51,npe. [2]. 
K MOMeHTY BhlrIOJJHeHHH HacToHw.eii pa60Thl HaH6oJJee 

llOJIHhle .u.attHhie o pacnaJJ,e l.l,PH04KH L u167-Yb167-Tu167 6hlJIR 

nonyqeHhl XapMaTueM H ;i,p. [3]. 011.HaI<o HMH ,ll.aHa TOJihKO 

cxeMa pacnana Yb167-Tu16
' B noJIHOH uen04I<e pacna,ll.a 

Lu167 -Yb167- >TU16
' . Pacna,:I,hI H.ll.ep Tb 149 11 Nd 139 no'ITH He 

6hIJIH H3ytJ:eHhl. 

UeJJhJO .naHHoii pa60Thl HBHJIOCh: 1) noJw4eHHe HOBbIX K 

GoJiee noJIHhlX cse,ll.eHHH 06 3THX R.ll.pax, 2) conocTasJieHHe 

3KCnepHMeHTaJlhHhlX pe3yJJhT3TOB c rrpe.nCI<333HHHMH OT)l,eJibHblX 

MO,neJJeH, npHMeHeHHhIX K HCCJieJI.yeMbIM H.npal.i. 

2. AflllAP ATYPA 

CneKTpht KOHBepcHoHHbIX 3JieI<TpoHOB 11ccJie.nyeMhlX H30· 

TOllOB H3MepeHhl Ha ~-cne1nporpacpe .c IlOCTORHHh!M M3rHHTOM 

H cpoTOpernCTpau.Heii [4] np11 pa3pewemrn 0,08-0,l l°lo H Ha 

~~cneKTpoMeTpe c JJ.Byx1<pa1ttoi1 cp0Kyrnpos1<0i1 Ha yroJ1 'It V2 
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(pa3peweHHe 0, 12-0,250/o). j-CITeKTp H crreKrpbl TT-COBll3ll.e­

HHH cppaKUHH Nd 113yqeHbt c noMOlUhIO CUHHTHJIJIHUHOHHOro 

crreKTpOMeTpa COBII31leHHH, COCTOHtUero 113 .rr.syx CL~HHTHJIJIH­

U.HOHHblX crreKTpOMerpos, BKJIIOqeHI!hlX B cxeMy cosrra.rr.eHHii 

[5]. Pa3pewa10iuee BpeMH cxeMhl cosna.rr.eHHH 2i:=2· 10-7 ceK. 

.Ue.rr.eI<TopoM irnyqemrn CJIY)l{HJIH Kp11craJI.11b1 NaJ( Tl: c pa3M.e­

pa~m 40X40 MM, 80X80 MM, COe.llHHeHHhle c cporoyMHO)l{HTeJIJI­

MH <P3Y-ll H <P3Y-24 COOTBeTCTBeHHO. Cner<rp perncTpH­

posaJICSI 100-KaHaJihHhIM aMITJIHTY.ll.HhIM a11a.103aTopoM AVI-100. 

npenapaTbI He1lrpOHO.ll.ecpHUI1THbIX H30TOfIOB Lu, Tb H Nd 
6bl.RH no.11yqeHbI B peaKUHH fJiy6oKOfO pacruerrJieIIHH MeTaJI.llH­

qecKoro TaHTaJia (Ta) rrpoToHaMH c 3HeprneH 660 M3s Ha CHH­

xpouHKJIOTpoHe OVI5l.VI s r. Il16He. Pa.rr.11oa1crrrsHh1e HCTOlJHHKB 

J,JIH H3MepeHHli cneKTpOB KOHBepCHOHHbIX 3/IeKTpOHOB 6bIJIH 

npnrorosJieHbI rryTeM 3Jie1npoJirrrw1ecKoro oca)l{.rr.emrn Ha nJia­

THHosyro rrpOBOJIOqKy c .rr.rraMeTpOM 0, l H 0,2 MM. 

3. PE3Y JibT ATbI VICCJIE.UOB . .\HI l5l PACCTA.UA UEnOYKl1 
lu1s7~yb167-+ Tu1a7 

Cne1<Tpbl KOHsepcuoHHhIX 3JleKrpoHos lu-cppaKUHH HCCJie­

AOBaJIHCh Ha ~-crreKrporpacpe B 06JiaCTH 3HeprHH OT 20 .ll.0 950 

l{3B. B Lu-cppaKum1 np0cyTCTBYIOT H30TOnhI Lu c Maccosb!MH 

'IHCJiaMI-l OT 174 uo 167 11 .rr.oqepHHe H30TOITbI Yb169
, Yb167 rr 

Tu 167
• Hae HHTepecosamr Lu167 c rreprro.rr.oM rroJiypacrra;w 

T,;, = 55 MHH H Yb167
( r.,, = 18 MHH). 

IlJIH BhI.ll.eJieH1rn JIHHHH, np1rna.rr.Jieli\3lil.HX Lu167 H Yb16
', 

TIOCJie.rr.osaTeJibHO 3KCITOHHposa~OCb HeCKOJlbKO cpOTOIIJI3CTHHOK 

Ii no y6b!B3HH!O HHTeHCHBHOCTeH .'lHHHH Ha HHX onpe.ueJUIJIOCb 

K K3KOMY H30Tony npHH3.ll,Jie){{3T OHH. 3ra 33.ll,3lJ3 OK333JI3Cb 

He oqeHh Tpy.rr.Hoii, TaK KaK neprro.rr. noJiypacna.rr.a Lu167 (55 MHH.) 

33MeTHO MeH&We nepHO.ll,OB no.'lypacna.rr.a .rr.pyrwx H30TOl10B JIIO­

reutrn ( T,1, ?:-- 2 .ll,H.). 

HTTep6HA 167. B rn6JIIrne 1 npe.rr.crasneHbl 110JI_p1eHHble 

pe3yJI&TaTbl no cneKTpaM KOHsepcrroHHbIX 3JieKTpo11os Yb 167
• P. 

nepsOM CT06Jil.l,e ra6JIHU.bl npHBO.ll.SITCH 3HeprHH 1-nepexO.ll,OH 

110 H3WHM .ll,3HHbIM, a BO BTOpOM CT0.7!6U.e nprrne.Lt.eHhl 1Ha'!eHHll 

3Hepn1i'1 no pa6oTe Xap~rnTu.a a .1.p. [3]. B c.r1e J\\ 1ow.nx 6 
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CTOJIOIJ,ax llPl·HleJJ,eHbl no.1yYeHHble H3MM OTHOCWfeJibHble HHTeH­

('HBHOCTl1 KO!IBepcHOHHbl\ .m1rnii. 

Ta6.1au:a 1 
:::l1<cnepHMett1aJJbHb1l! .J.JJJllbie {) c11eKrpe KOHBepctto11111>1.\. oiJJeKrpottoB Yb' 61 

~11eprn51 ·1-ncpexo­
AOB (IC3B) 

ttacro~-1 xapMaru: I K 
Ul3ll pd- H Ap. (3] 

6ora 

0 TllOCHTt'.%llble MHTeHCHBHOCTH _, 
L, ! M I N I 

KOHCepl!HOHHblX JJllHHH 

L , : L2 I 
---------

MyJJbTH-

110•1bHOCTb 

25,6 
37' 1 
63,0 

25.8 
37, I 
62,9 

13 
130 
150 
37 
2 

1 6 
o'.3 

151 
18 ' IO . 

14 
5 
4 

-f _.;--
14 - I 

Ml+ 9°/" £2 
Ml + 0,5"fo £2 
MI +0,8°/0 £2 106,0 

113,3 
116,5 
131 ,8 
150,3 
168,9 
176, 1 

I06, 1 
113,3 
116,5 
131,9 
150,5 

176,2 

1000 
270 
20 
20 

I 1.9 
I 0,52 
I 14 1,2 

~5 

11 
8 

0,4 

4,2 
IO 

5,5 

0,:3 

~60 I IO 
8 1CJJ0 )!(. I 

9 ICJJQ)K. 
CJJOll<. 0, 6 

I 0,3 I 

El 
£2 
£2 

El 

no pa3110CTSIM 3Heprmr J.BYX HJIH OOJ1ee KOHBepCHOHHbIX 

lllHHH YCTaI-JOBJieHO ~ HJI.P!l B KOTOpOM npOl!CXOJ.I,llT ·;-n('pexo­

;~hl. Cpamre1-111e OTH01uem151 uwreHCHBHOCTetl KOHBepCHOHHliX 

.rnmril f{ 11 L1 ~ L2 +L 3 11 L1 , J, 2 , L3 c OTHOWeH1rnM11 Teopern­

LJ:eCKHX K03qJLjrnu:uewros rrnirnepom no3BOJI5r.no onpe.rr.eJIHTb 

.1IYJibTlillO.lbHOCTH ceMH rrepexOl,OR, KOTOpb!e !!pHBC'LleHhl B 110-

('Jle.ll,HC'M CTOJI6ue TaO.lll.l.l,bl l. 

CxeMa pacna11,a Yb 16
'-• Tu 167

, npe,'l,JIOllieHHaH XapMaTU.eM 

u Jlp. [3], Hmm .rr.ono.rne1rn OJ.Hint nepPXO.ll.OM c 3Heprueii: 
168, 9 K3H. 

B&mOJIHeHHhii'.i HUMH 3Ha.un 6a:rat1e<1 rrnTeHCHBHocreii B cxe­

~1e pacna.rr.a Yb 16
' noKll3hIBaeT, 4TO pacna_'l Yb 167 noqTH ue.rnKOM 

llpOHCXO.ll,HT Ha ypoBHe 292,7 !{9B. ~-rrepeXO)l. ME.'lli.ll:O' OCHOBHblM 

COCTOHHlle\t Yb 167 
H COCTOHHHeM 292,7 K"JB Ta167 SIBJIHeTC51 pa3-

peweHHblM He3a.rr.eplliaJ!HblM. 3TOT BbIBOA n03BOJIHeT npeJJnO.TIO· 

iKHTb KB<lllTOBhie xapaKTep1H'THKH 5/2- [523) .LlJI5! OCHOBHOro 

cocTOHHHH Yb167
• CxeJ1.rn pacna.rr.a Yb167 npe.ll.CTaBJieHa Ha p11c. 1. 

HCXO.ll.H 1!3 3KCnepBMeHTaJlbHOro OTHOWeHirn liHTeHCHB­

i!OCTeH KOHBE'pCHOHHhl\ .1HHHfi KOHKyp11pyIOIII.HX rrepexo.rr.os, 

KOTOpbie pa3p5Dl\3IOT OJJ.HH 11 TOT llie ypoBeHb (116,5 S/2 
1/2+ [411]) pacc 11HT:11I ~l3fHHTHhTH MOMeHT OCI-IOBHOro COCTOH-
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HHH 11 BpeMH ;+; H3Hll B03U )!{;I,e 1rnoro ypoBJlll 116,5 K3B 5l)l­

pa Tu167 • 

ConoCTaB.'leHbI 1rnpaMeTpb1 pornu1rnHHOii 110.1ocbl 1/2• {41 lj 
H f1·M3fHHTHble MO\lel!Thl 11 ni:poMarHHTHb!e OTIIOWeHH5I B Tpe'\ 

5l,l1pax Tu167 , TnlbD H Tu1 ; 1. 3rn 3Hi14CJil!q B npe,II,e.rnx ow1160K )1.0-

BOJ!hHO Ci •• H3KH, a .UJIH Ta1
ti
9 rro•nH c0Brca;1,mor c TeopenP1ecKH­

MH 3H3tieHH5lMH, paCClJHT3HHhlMH c TIOMOW.b!O HHJlbCCOHOBCKHX 

B0.1J.HOBhlX <llYHKL(Hi~i. 3ro !OBOpl!T 0 TOM lJrO H)I,epllblii noTeH· 

Ytlol 
lo s -r5;3l 

(IKeeK{l4M1.1N)1111111AJIJ/)/I 2 l: ~ 

-----~-~--' ~-[,2~ 292.6K.J~ 
113.~ 
u 
8? 

f§o; 

I.I 
I 

llD.11 
fl 
12 

7/ tr, -
168.'J; 12 i?04J 119. 5 

%-+ 
I •I+ 

116,5 ; J/2 
[2 ' [411] 
.5 

• I J '"""' """ t ' ~;+ JJ; JJ IJ Till '1,2 11/ JJllllTll 'h+ 

P11c. J. Cxe\1:J parna.1ta }"111 57 

142,~ 

116.5 

10.4 
0 

U,HaJI Bb!6paHHh!H HllJihCCOHOM, ;...opowo OllblCblBaCT COCTOHH!Hl 

~)1.ep H qTO npHMern COCTOHHHA C ,1I,pyr11MH ff k COCTOHHl1KJ 

1/2+ [41 lj M3Jlbl. 

CorrocrnsJieHhI T3K)Ke cxo1L1 ypoBHCii 'i u'": H lu·0~. 3C1-
MeqeH HeKOTOphlti pa36poc B 3113'1C1Hi5IX np;rneII.eHHhIX. Be-

pOHTliOCTeH K-3anpew.eHHblX ·r-rrepexoII.013 PK =3) s H.n:pax 

Tu167 11 Tuie9 c ypoanel1 7.12 [404] 11 7 '2 [523] Ha ypoBHIJ 

poTaHHOHHOtt no.~OCH 1 /'J.--r [ 411 j. 3roT prni5poc, normJJ.lfMOM> ' 

G 

06yc.1oaJieH llpHMeChlO o.n:Hoqacr114HhIX cocToH1rnt\ c ApyrHMH 

K k COCTOHHH5I~ 7/2 - [404] Ji 7/2- [523[: 
Jl10TeUHfi J 67. 31<cnep11MeHT8JlhHbie pe3y J1bTaThl H3yqeHHH 

cne1-:Tpa I<OHBepcHOHHbIX 3JieKrpoHOB Lu167 npe.n:cTaBJieHbl a 

TA6JIHU.e 2. PacrroJtO}KeHHe MaTep11aJ10B B 3TOti rn6JIHU.e TaKoe 

'Ke, 1rnK H a Ta6JI1111:e 1. KaK BHII.HO H3 Ta6JIHU.hl, noJiyqeHHhle 

pe3yJihTaTbl rro3BOJIHJIH HaM HJJ.eHrw.jrnu11posaTh TPHHaII.uaTh HO­

BhlX nepexo.n:os, cJie.n:y1-0w.Hx 3a pacnaII.OM Lu167
• 5oJiee noJIHhle 

(no cpaBHeHHI-0 c HMeBWHJ\HICH paHee) )1.3HHhie 06 OTH0CHTeJib­

HhlX HHTeHCHBHOCTHX KOHBepCHOHHbJX JlllH11H I103BOJIHI-OT onpe­

n.eJIHTh MYJihTHnOJihHOCTH 11 rrepexoII.OB, 9 H3 1<0TOph1x BnepBhle. 

Ta6.;rHi\a 2 

°3KcnepHMeHra.n blibie '(aIIHbie o cneKTpe KOHBeprnoHHbIX :rne1npoHOB Lu181 

3HeprnH 1-nepexo- OTIIOCHTeJJbHble HHTE'HCHBHOCTH 
J\3 (K9B) KOIIBepCHOHHblX .111lliii\* 

- I .\\yJr bTlirIOJI bHOCTb 
H3CTOJl- i ---- I : 

~L ruasi pa- XapMa·~·1~ K L, I L, M 
6ora H ;w. [31 I I I 

I I 

29,6 

I 
29,7 I -- ~z~~.o >1550!~ 1950

1 

1440 1:1 
56,2 56,4 

I --
-

78,6 - -560 2300 1600(10)!{, Ml-,- >50°/0 E2 
100,1 I 640 -80 - 180 CJIO>K. - , M1+70°/0 £2 
102,5 I CJ!Oll(. 90 
123, l 123.2 175 C.10>1(. 
129, I - -360 41 34 c.·1oi1;, - Ml t30°/0 £2 
151,8 - 85 13 I - - -
178,7 178,7 275 CJIQ)I{. 50 46 C.llOlK. £2 
181,9 -- 160 23 35 25 - I Ml +70°/0 E2 
188,5 188,5 150 C.i'IO>K. 27 .34 - E2 
198,9 - 60 - - I - - -
213,0 213,0 545 75 9 I 16 Ml 
2<'2,5 222,8 ~49 11 14 I 11 - I £2 
229,5 - 143 23 - -- -
235,6 - 40 10 8,S i 6,7 - £2..1.MJ 
239,0 239, 1 1000 150 -18 ,-6 17 Ml t5°/0 £2 
258,2 258,3 145 18 
261,5 261,6 

I 
100 23 

278, l 278, 1 125 2:) 
307,8 

I 
- 16 -

317,2 317,4 90 15 
.':ll':l I! 

371,8 

I 
I ·231 15 I 

I 

I 
- I --

401,2 401,4 93 - -
601 CJ!. ! -I - . -

' CJJ. - r.1a6as1 .11111IISI. 
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BnepBhie npe.11JJo:>J<eHa cxeMa pacna.11a Lu167_,,.Yb 167
• B cxe­

Me ypostteA Yb167 sse.11e1-1bI HOBhie ypoBJrn poTauHOHHOH noJio­
ChI Ha.11 cocTOHHHEM 5/'2- W23] c 3HepnrnMH 78.6 H 178,7 K3B. 
Bse.11eHhI o.11HolJaCrnlJ1-1b1e ) poBHH '29,6 E>12+ [642], 239,0 3/2-
[521], 307,8 7/2- [514], 401,4 5/2- [5121 H ypOBHH 213,0 11 

601 I<3B. 8hlilOJJHeH aHaJ H3 HHTeHCHBJ-IOCTeH B cxeMe ypOBHe~i 
Yb 161

• Cxeua pacna.n.a Lh161_,,.Yb161 npe.ucras.neHa Ha pHc. ~. 

~,.,, 

~I~~ 

"'\>;: "~ ~1~1~· ~ ,.,. "' .... ~ 

"1"'1:::-~ .. ~ 9'io.• ~ 
.., ~ ~t .... 

t 
~1:::1 1 1 ~ ~ ~ 

~:::1 ~~ 
1 I l 

Yt 167 
70 

167 

,,L,, 
7/,7/;[<o'!],.,,,,, x 

33
,.,,.,, (ss-1 

* •t·[5zi} 

1e.6 :t 51,T52ifJ 
;~6 .sj2 s// [6~.f] 
o s;, r,·[m) 

PHc. 2. Cxe~1a pacna,1,a Lu'" 

Lu176
• B pe3yJJhrare HCCJJe.uosaHHH cppa1<u11a Lu ..'lOK33auo. 

npHcyrcTBHe 1130TOna Lu176 B npenapaTax Lu H TeM CDMhlM 
HCKJJIOlJeHo CJ lllECH.OEaHHe pahee H3bCCJ Hero H30Mepa Lu 168

"' 

4. HCCJ1EnOBAHHE HEATPOHOUE¢HUHTH~X 
H30TOnOB HEOnHMA (Nd) c I1EPV10Jl0M 

nOJ1YPACnAnA 5,5 LJACA 

Bo cppaKUHH Nd npHcyTcTByJOT HeArpoHo.uetPHUHTHb!e 1130-
TOnhl c MaCCOBblMH 'IHCJJaMH OT 141 no 138 II .llO'lep1rn:e l!30TOfILI 
Pr H Ce. Hae HHTepecosaJJH ~5 'laCOBhie H30TOilhI Nd. 
8 

B peJyJJhTaTe HCCJJe.11.osaH11H KOHBepc1101rnoro crreKTpa· 
¢pa1<uH11 Nd Ha ~-cnernporpacpe H Ha ~-cneinpoMeTpe THna 

1t v 2 snepBhle 6h!JJH o6Hapy)!{eHh! l<OHBepcHOHHhie JJHHHH 16 
HOBhlX nepexo.uos, HHTeHCHBHOCTH KOTOpb!X cna.uaJOT c neptto­
.ll.OM ~S,5 'lac. 3HatteHHe 3HeprnA nepexo.uos, 11JI.eHTHcllttu11po­
aaHHhrx no cneKTPY KOHBepcHOHHh!X 3JJeKTpOHOB, CJJe.UyJOIUHe: 
113,8, 132,7, 194,b, 200,1. 210,4, 216,6, 232,5, 2.55,7, 326,& 
363,3, 7( 7,9, 737,4, 773, 821, 822, 826, 828, 983, 1478 K3B. 

3Heprer11T.Iec1<we pa3HOCTH J{OHsepc11 OHHhIX JJllHHfi K, L1+L. 
L 3 , :\II 11 N y6e.11HTeJihHO noKa3aJJ11, T.ITO rrepexoJL 232,.5 K3B 
coaepwaeTCH B H.11.pe Nd. OcraJibHhre nepexo.11.hI, KpoMe 1478 
1GB, npo11cxo.uHT B H.Upe Pr. 

B 1-cneKTpe oGHapy)!{eHbI ·r-.rnHHH eme 14 HOBhfX nepe­
xo.11.os c 3HeprnHMH: 630, 900, 1030, 1100, 1240, 1470, 1580, 
1720, 1840, 2050, 2170, 2350, 2~00 K3B. 

Bnep Bb1e on pe.u eJJ eHbI My JI hTH nOJJbHOcrn 5 rrepe xo.uos: 
113,8 (Ml), 232,5 K3B (M4) C IlOMOill,blO OTHOU1€HH5l HHT€HCHB­
HOCTefi KOHsepcllOHHbrx JIHHHH K, L1 , L 2 , L 3 H 707,8 (M2). 
737 (Af2), 77;~ K3B (£1) C IlOMOIUb!O OTHOUJ€Hl15I llHTeHCHB­
HOCTeH K-KOHsepc110HHoi'.r .rnHHH 11 1-JJHHHH OllHOro 11 Toro )!{€ 

nepexo.n.a. 
06Hapy)!{e1ibl K 11 L :1HHH11 0-0 nepexo.ua c 3Heprnel1 

1478 K3B. 
B pe3yJJbTaTe H3y4ettHH crreKTpoa 77-cosna~eH11A 6h!no 

ycraHOBJJeHO J-l[IJJH4He CJJeJJ.yl()Ill,HX IWCK3Jl.OB: 114-708, 114-
980, 114-1720, 114-2050, 980-740. HMe1orcH yKa3aHHH Ha 
cosrra.11.eHHlI 1-JJyttefi 700-800 K3B Me)!{,ll.y co6or1 11 c 1-JiytiaM~ 
B paf\oHe 1000-1300 K3B. lle o6Hapy)!{eHhI cosna.ueu11H 114 
K3B c >2050 ]{38, a T3K}!{e 980-708K3B. 

HoBbl~ H30Mep Nd 139m. TOT cpa1<T, 'ITO l!HTeHCHBHOCTh 
H30MepHoro nepexona 232,5 K3B, rrpo11cxo.n.Hmero B H.upe Nd, 
H .upyrnx nepexouos, npoucxO)!{.ll.eHH.llX B H.11.pe Pr y6h!saeT c 
0)1.HHM H TeM ;.Ke nepHO.UOM TIOJJypacna)l.a, MO)!{HO 06b5ICHHTh TeM, 
11ro see 3TH 1-nepexonhr B03HHKaIOT np11 pacna.n.e H30MepHoro 
COCTOSIHHH Nd139m. 

B coce.uH11x T.Ierblpex H30TOHax c 79 Hei1TpoHaMH Te131, 

Xe133, Ba13 ~. n Ce1
J

7 113secTHhl ll30l'l1ep1-1bre cocTOHHHH. OcuoBHh!e 
COCTOHHHH 3THX 51.ll.ep HMeJOT KBaHTOBb!e xapaKTepHCTHKH d·;,, 
a H30MepHble COCTOHHH.H -hu ,. 
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Oqemurno, l!TO H s Nd139 ocyru.ecTBJHIIOTCH Te :lKe 
•:CQCTOSIHH51. 

YiTaK, MO)KHQ Cl!HTaTb ycTaHOBJieHHblM, l!TO H3BeCTHMi 

,paaee aKTHBHOCTb HeOD.HMa c rrepHOJl.OM noJiypacrra11.a 5,5 qaca 

rrpHtta11.Jie)KHT He ocHOBHOMY cocTOSIHHIO Nd, a H30MepHOMy 

.Nd 139
m C KB3HTOHbIMH xapaKTepHCTHK3MH hu/z· 

CTpell.CTaBJJeHHble B HacTOHUI.efi pa6oTe H3MepeHHSI II03-

BOJIHJIH HaMenITb CXeMy pacrraJl,a Nd139m' KOTopa5I rrpHBell.eHa 
Ha pHC. 3. 
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_,LLJ_ ~kl l ~ 

ff/:-

92+ 2,5" · /0- 9
ce.K. 

~+ 

P11c. 3. CxeMa pacrra.l{a Nd139m 

CTpHMepH~A aHaJJH3 6anattca HHTeHCHBHOCTeA B 3ToA cxe­

·Me rroKa3hIBaeT, l!TO s 12% H MeHee OT scex CJiyqaes pacrrn­

,11,os H30Mepaoe COCTOHHHe Nd139m pacnan.aeTrn qepe3 H30Mep­

HblH rrepeXO.ll. B OCHOBHOe COCT051HHe Nd139, a 60JihWaSI l!3CTb 

IO 

(~880/o) pacrra,LI,os rrpoHcxo,LI,HT qepe3 ~-11pespamemrn Ha ypoa­
HH Pr1ag. 

3KcnepHMeHTaJibHhie pe3yJihTaTbI no HCC.ilell.OBaHHIO <f>paK­

llHH Nd H pactieT rro cpopMyJie BafiCK011q)a -- MowI<oscKoro 

1103BOJI5IIOT npe,LI,IIOJIO)KHTb, 'ITO nepHO]\ no.·1ypacnaJ1,a OCHOBHO­

ro COCTOSIHHSI Nd139
MaJI ( T.1,-< 30 :vir1H) r. e. Nd139 HaXOJl.HTCH 

B paBHOBeCHH co CBOHM H30MepoM. 

S:f 66/Vd (38 
' Z'at::: -

~fl'l?J a' 

R 138 
112 J,IV !}g 't. 

~ ::! f' 

;"'~ ..... ~ 1't7f,,I 0+ 0r::/ 
~ ~ 
l.i.i 'X. 

~- ~ 
!'.;: 

~ 

0 13/04-
5gL& 

Pttc. 4. CxeMa pacna;i;i Nd''s 7p,.13a ,ce13s 

HOBblH H30Ton tvd138
. R 11acT0Hw.ei1 pa6oTe 3Kcn epHMeH ­

TaJibHO ll.Ol<a3aHo cymecTBOBaHHe HOBOro H30TOrra Ndm c ne­

pHOll.OM rroJiypacrra,LI,a 5, 1 ' 0,6 L/ac. 06rrnpy)lceH 0-0 rrepexo.n 

c 3HeprneH: 1478 !{3B, B03HHI<a1011LHil rrpH pnrnaJl,e Pr136• CTpe.11.­

.lO)l{eHa cxe~rn pacrrn;rn 1\eool!KH Nd138-.,. fJr 1:lb-+Ce138 • (pHc. 4). 

5. PE3Y JlbTATbl MCCJlEllOBAHkl5l J\OHBEPCWOHHbIX 
cnEKTPOB VI30TOCTOB Tb 

r-PpaKUHH Tb ObIJHl !1CCJie,LI,OBam1 Ha ~1-crre1Gporpacpe c 

TIOCTOHHHbIM MarHHTOM B 3HepreTHl!eCKOM JJ,H3IT330He OT 40 .lJ,O 

900 K9B. B pe3yJihTaTe HCCJiell.OBaHHH 1101.r:rnep)KJJ.CHbI ll.aHHhie 

o pacrra.ne KoporKO)!{HBYUI.HX H30TonoB Tb (c T,, <4 qac.), 

noJiyl!eHHYe npyrHMH 3BTOf)8M H. 
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OoJiyiieHhI HeKOTOph1e HOBhle .uaHHhie o pacnaAe Tb 148 , 

Tb
149

• Pacna)l.y Tb148 snepshre np1rnttcaH nepexo.u c 3Heprneti 
120,2 K3B. 
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"' ~ 
Cl) 

~ l;; ~ ~ 'O 

•rj 

I 
3~2 

~ 
~ ~ ~ 
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165 
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Gd1v9 
6'1 <!S Eu 11(5 

Pttc. 5. CxeMa pacrra.na Tb' 49 

0 

!{ pacna.uy Tb149 snepBbie orneceHhI nepe XOAbr c 3Heprneti 

:387,9, 463,8 H 651,6 K3B. BnepRhle onpe11.eJieHhI MYJihTHIIOJih­

HOCTH rrepexo.n.os 165, \ (M1+34°1o £2), 187,4 (Ml) H 351 K3B 

(£2). npeJl.JJO)!{e1rn cxeM1 yposHeti Gd149, KOTopaH rrpe.n.crns­

.1eHa Ha pHc. 5. MyJihTHnOnhHOcm rrepexo.n.os 165,5, 187,4 11 

352 K3B H 3H3JIOrHH C COCefLHHMH H30TOH3MH C /V = 85 110380 -

JIHJIH orrpeAeJIHTh KB3HTOBhle xapaKTepHCTHKH COCTOHHHA 165 
K3B l5/2-) H 352 K3B (3/2-). 

l13JIO)!{eHHhie B .llHCce prnuHH pe3 y JihTaThr Hccm~11.oaaHH~1 
ony6JIHKOB8HbI B pa6oTax [6-10]. 
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