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l13y'ISBWl!eCl! B pa6oTe llnpa c 'leTHblMII MSCC0BblMII 'll!Cna

MII A=l36, 138, 140 ( Z = 57-60, N = 83-76) llpl!HllT0 C'IIITSTb 

11Merow11M11 paaaoaecayro c¢ep11'1ecKyro ¢opMy (110 Kpafiaeft Mepe 

a 0CH0BH0M COCTOSIHIIH). 11x CBOHCTBa o6hI'IHO 0lll!CbIBSllHCb a paM

KSX Monenefi o6ono'leK II a116pau11oaaofi, OnaaKo B 11ocnenaee ape-
. . /1 2/ 

.Ml! HeK0T0pblMII 11ccne1:toBaTenm,111 '. nenaeTCll II0llblTKS 01111-

CSTb CB0fiCTBa Nc¢ep11'leCK1!X" l!Aep 110 aaanor1111 co CBOHCTBSMII 

coceAHIIX c11nbHOAe¢opM1!pOB8HHblX. l!Aep ( T,H, "KB831!pOTau11oa

Hal1" Monenb), 

nosToMy 11ccnenoaaa11e CBOHCTB B036ylKJleHHblX II 0CH0BHblX 

ypoaaefi l!Jlep, 11p11Mh1Karow11x 110 'IHcny aefiTpoaoB K N=82 , 11peA

CTaBnl!eT IIHTepec, B0-llepBbIX, C T0'IKII 3peHl!ll o6aapylKeHl!ll cpe

Jlll HIIX ypOBHefi "KonneKTIIBHofi" 11pllp0Jlhl, OlKiinaeMblX 110 ¢eao

Meaonor11'1eCKOfi "KB83llpOTSUIIOHHOfi" M01:ten11, B0-BT0pbIX, C T0'I

KII 3peHllll 3KCllep11MeHT8llbHOH 11poaepKII HeK0T0pblX cneACTBIIH 

Ml!Kp0CK0lll!'leCK0ro 0111icaHl!ll CBOfiCTB T8KIIX l!Aepi K0Topoe yAa

eTCll npoBeCTII B c11ny 6nl!30CTII IIX !{eHTpOHHOH Cl!CTeMhl K N =82, 

a llp0TOHHOH - K Z = 50, 

8 CBll31! C 3Tl!M 6hllll! 11pe1:tllpl!Hl!Tbl 11ccne)l0B8Hl!ll cnenyrow11x 

NUellO'leK" p8Cll8Jl8: 

140 
Nd 3,31ott , 140 

Pr 

1as Nd __ 5_,2 __ '1_a_c.., 138 · 
· Pr 

136 Nd 55 Ml!H 136 Pr 

3 

3,39Ml!H 

1,5 MIIH 

140 40 12'18Cl40 
Ce---- La 

13,5 Ml!H 136 
Ce 



l111ccepiamrn cocT011T 113 aaeneH11H, 'leTbipex rnaa 11 3aKmoqe~ 

HlllI. 8 nepaoll rnaae pacCM0TpeHbl MeTon11'leCKl!e aonpOCbl 3K

cnep11MeHTa. 

l13y'laBWl!eCH B pa6oTe a30T0nhI Nd BhinenHnl!Cb xpoMaTo-

rpa¢a'lJecKaM cnoco6oM a3 rrponyKT0B peaKU11a rny6oKoro pacmen-

neHa.11 Gd il.irn Er 6hICTpb1Ma npoT0HaM11 ( E P = 660 Msa). 

O6ny'leHalI MaweHell npo113B0n11n11Cb Ha BHyTpeHHeM ny'!Ke npoTO

H0B CIIHXPOUl!KnOTpoHa na6opaTop11a RAepHblX npo6neM O11Hl1. Bpe

MlI 06ny'lJeH11ll aapbHpoaanocb OT 0,5 no is qacoa, 

l130TOn 
140 

La BhinenHnCH a3 MaTepaHCKOI'O 
140 

Ba , KO-

TOpb1ll nonyqancH no peaKu1111 neneH11.11 ypaHa, M11weHb 113 0Kac11 

ypaHa U03 BeCOM 250 MKI', o6orameHHalI no 
235 

u no 20%, 

o6nyqanacb B Te'leH11e 26 qacoa Ha peaKTope HccnenoaaTenbCKo

ro ueHTpa a Pace (.UaH11.11). 

.UnH 11ccnenoaaH11.11 no311Tp0HHoro 113ny'lJeHaH II cneKTpoB sneK-

Tp0HOB BHyTpeHHell KOHBepc1111 1!30TOn0B Nd 11 Pr acnonb30Ba-
' ' + 

n11c_b TPII Mal'Hl!THblX 6eTa-cneKTpoMeTpa • .lln.11 1!3Y'lJeHl!lI /3 -cneKT-

p0B B OCHOBHOM cny)K11n 6eTa-crreKTpOMeTp C TpexKpaTHOil ¢oKy_. 

c11pOBKOil rry'!Ka B onHoponH0M MarHl!THOM none (pa3peweHae - 1 %, 

acnonb3yeMb1Il TeneCHbill yron - 0,1 % OT 411 , ¢oH - HeCK0nbKO 

11MIIl'!ac). CrreKTPhl )Ke sneKTpOH0B BHyTpeHHell K0Haepca11 a3y'la

n11cb rrp11 IlOMOIUa 6eTa-cneKTpOMeTpa C naol!Holl ¢0Kyc11pOBKOll 

rry'IKa Ha yron 11,/2 (pa3peweH11e - 0,13% rrp11 caeToc11ne 0,2% 

OT 411 , ¢oH -- 2-4 aMITIMIIH) a rrpa noMoma 6eTa-crreKTpoMeT-

pa C naollHoll nayKpaTHOll ¢0Kyc11pOBKOil ny'IK8 Ha yron 11,/2 (pa3-

peweH11e - 0,20%, caeToc11na 0,25% OT 411 

!!Mn/ cyTKI!) • 

, ¢oH - MeHee 

CneKTpbl raMMa-ny'lell a3y'lJaBWl!XC.ll 1!30TOil0B iI3MepHnacb 

Ha nayx raMMa-crreKTP0MeTpax. B rrepB0M cneKTp0MeTpe acrronb30-

aanacb Ge(Li)-neTeKTOpbl K0aKCl!anbH0I'0 Tarra C 'lyBCTBIITenbHbIM 

061,eMOM 5 11 12 cM3 • O6a neTeKTopa 1IMen11 pa3pernaromyro crro-
. • 60 

co6HOCTb 4,0-5,5 K3B Ha raMMa-nl!HIIII 1332 K3B . Co • Bo BTO-

poM cneKTPOMeTpe 11crronh30Banl!Cb Ge( Li) -neTeKT0pbl C 061,eMa

MII 10 11 20 cM3 , Pa3pernaroIUaH crroco6HoCTh neTeKTopa c 061,e-

4 

-. I 
I 

j: 

i 
I 
l r 

MOM 10 CM3 6hina 3,0 K3B Ha rraKe 8HHaran.11uaoHHOI'.O a3ny'lJeHl!.ll, 

aTopoll neTeKT0p aMen pa3pewaromyro cnoco6HoCTb 5,5 KsB Ha 

nl!Hl!a 1332 K3B 
6
° Co• 

BTopaH rnaaa noca.11meHa pe3ynbTaTaM accnenoaaHa.11 pac

rrana •ueno'IK11• 113o6ap c A=l40. 

140 
Pacnan La __,140·c/3/ 

140 
a). B raMMa-crreKTpe La o6Hapy)KeHhl paHee He113BeCT-

HbJe naHaa c Ey = 438,5; (446,0); 936,9; 2465,3 II 2533,4 K3B 

a onpeneneHhl ax aHTeHpaBHOCTa, K-poMe Toro, YTO'IHeHhl aHTeH

caBHOCTa MHorax paHee a3BeCTHblX raMMa-n11Hall 
140 

La • IloKa-

3aHo, 'ITO rrpaKTa'leCKII ace Ha6nronaarnaec.11 TOnbKO AHTOHbeBOil 
/4/ . 140 . 

a np. ManoaHTeHCIIBHbJe raMMa-nlIHl!II La 'lIBnlIIOTC.ll n11-

KaMa 'o6paTHOI'0 6 pacceHHalI a~a naKaMI! •onaHO'lJHOro· ana 

'naollHoro' BhineTa. 

6). 3KcnepaMeHTanbHoe orrpeneneHae aena'laH a k no3BO-

nano ycTaH0Bl!Tb TiIIlbl MynbTl!ITOnbH0CTell cnenyrornax. raMMa-rre

pexonoa: 109,42 (Ml+<30% E2), 131,12 (Ml+<8%E2), 241,97 

(Ml+E2), 266,55 KSB (Ml+E2). MynhTanonbHOCTa raMMa-nepe

xonoa 2348,1 (E2), 2521,7 (E2), 2899,7 (E2), 3119,0 (Ml,E2) 

II 3319,6 ( M 1,E2) Ha Ma orrpeneneHhl 1{3 aHan113a ony6naKOB8HHhlX 
/5/ /6/ 

3KcnepHMeHTanbHhlX H TeopeTll'leCKl!X naHHblX 06 OTHO-

rneHH.llX BepOHTHOCTell llX BHyTpeHHell rrapHoll K0HBepca11 II BHyT

peHHell KOHB"epCIIII Ha K-o6onO'IKe (a11/ak ). 

a). no SHepreT11'1eCKIIM coo6pa)KeHHHM o6Hapy)KeHHhle raM

Ma-rrepexonhI 43~,5; 446,0 H 2465,3 KSB pa3MemeHbl Me)Kny 1!3BecT-

HhlMH yp0BHlIMI! HO Ce B CXeMy ypoBHell 
14

° Ce BBeneH HO-

Bblll ypoBeHb 2533,4 K3B, pa3plI)KalOIUllilClI rrepexonaMI! 2533,4 II 

936,9 K3B (p!!C, 1), 

I'), Ha OCH0BaHl!II yTO'IHeHHhlX HHTeHCl!BHOCTell raMMa-nepe

xonoa 
140 

La C 6onbrnoll TO'lJHOCTbIO paCC'IHTaH 6anaHC aHTeH

CllBHOCTell raMMa- H 6eTa-rrepexonoa a cxeMe pacrrana 
140 

La, 

orrpeneneHbl BepOlITH0CTa 3aceneHHlI Ka)Knoro ypoBH.ll 14°Ce /3- -

5 
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pacnaJ:!0M H ycTaH0BneHbl 3Ha~reHHS! fg ft 

nepexona 
140 

La (pnc. 1). 

amr Ka)KJ:(oro {3- -

a). YTO'!HeHbl 11n11 yKa3aHbl aaH0B0 KBaHT0Bhle xapaKTepnc

THKH cneayIOlllHX ypOBHeli: 
00 ce : 2348,19 (2+), 2350,05 (5+), 

+ ~ + . + 
2516,10 (4 ), 2521,72 (2 ); 2533,4 (1,2 ), 2899,7 (2 ) u 
3498 K3B (3,4+). 

e), l13 J:(aHHbIX o np11BeJ:(eHHOll BepDS!TH0CTH B036y)KJ:leHIIS! 

ypoBHS! 2464,32 K3B B(E3,0~ a-, np11 HeynpyroM paccesimm anb

«t>a-'laCTllll If aaumx J:(aHHbIX 06 HHTeHCIIBH0CTS!X BbICBe'IHBa!OlllHX 

ero I'aMMa-nepeX0Jl0B paCC'IIITaH0 BpeMSI )Kll3HH 3T0I'0 C0CT0S!HIISI: 

~ -14 
T1; 2 = 6•10 ceK, 

HO Pr __;_.40 c/7 / 

a). 3Ha'!HTenbHO yT0'!HeHa pa3H0CTb Mace HyKnHJ:!0B 
140 

Pr 

H 
14° Ce, nyTeM.'H3MepeHHS! rpaHH'IHOll SHepI'Hlf 13+ -nepexoaa 

Me)KJ:!Y 11x ocHoBHhIMH. cocToSIHHSIMH ( E = 2366 + 6 K3Bh 
rp -

6). B cneKTpe raMMa-nany'leHHS! HO Pr BilepBbie 6hinH Ha6-

nIOJ:(eHbl raMMa-n11a1111 109,0; 174; 618,2; 751,7; 867,8; 924,24; 

936,0; 950,7; 1420,3; 2348,3; 2521,7; 2533; 2547,5; 2900;3120; 

3325 KSB II onpeaeneHbl (11nn oueHeHb!) HX OT~OCHTenhHbIE! IIHTeH

CHBH0CTH. nnsi I'aMMa-,nepeX0J:(0B 2348,3 H. 2521,7 K3B H3y'leHa 

TaK)Ke IIX BHyTpeHHS!Sl K0HBepCHS! Ila K-o6ono'!Ke. 

B). CymeCTBeHHO YT0'!HeHbl Bepxa11li: ;peaen Benlf'!HHbl ak(>SO) 

If 0TH0111eane K/ L nnsi O +·,-+ o+ -nepexoaa B Mpe 
14° Ce. 

ITony'leHHOe HaMII 0TH0l11eH11e K /L 113 BCeX 113BeCTHblX 3KCnep11-

MeHTanbHbIX OTH01lleH11li: Ha116onee 6nlf3KO K TeopeTH'!eCK0MY. 

r ) .• B . cxeMy pacnaaa 
140 

Pr BBeaeH pSIJ:l ypoBaen 
14

°Ce, 

6onbll111HCTBO 113 K0T0pbIX 113BeCTHbl 113 pacnaaa HO La • nonon

Hl!TenbH0 BBeJ:(eH HenposiBnSIIOlllllHCS! npH pacnaae HO La. ypoBeHb 

3016,9 K3B (p11c. 1). 

n). Ha J:laHHhIX 06 HHTeHCHBHOCTS!X y- H /3+ - nepeX0J:(0B 

paCC'll!TaH 6anaHC HX HHTeHCIIBHOCTeli:, orrpeaeneHbl aaceneHH0CTII 

7 



yp0BHeii 
140 Ce {I'" -nepeX0JWMH 

140 Pr 
H ycTaa_oBneHbl BenH'IH-

Hhl fg ft nnsi KalKJl0I'0 13+ - nepexona ( pHc. 1). 

e). BnepBhie npennoJKeHhI xapaKTepHCTHKH I" =o+ H 1,2+ . 
nnsi ypOBHeii 3016,9 H 3319,6 K3B, C00TBeTCTBeHH0, Ha 0CH0BaHHH 

140 
- BepoSITH0CTeii HX aaceneHHSI npH pacnane Pr• 

/Bl . 
lK). H CX0)lSI H3 H3BeCTH0I'0 BpeMeHH JKH3HH B036yJK)leH-

H0I'0 C0CT0SIHHSI o+ (1903,30 K3B) H H3 BepoSITH0CTeft ero pa3pSI/l

KH sneKTp0MarHH_THhlMH nepexoJlaMH, Mb! onpenenHnH npHBe)leH

Hhlii MaTpH'IHhlii sneMeHT M0HononbH0I'0 sneKTpH'leCK0I'0 nepexo-
+ + + 

na .( p =0,12), a T8KJKe napaMeTp X=B !EO,O -+O )/B(E2,0-+ 

-+ 2+) = 0,05, 

COBOKynHOCTb SKcnepHMeHTanbHhlX CBe/leHHii 06 yp0BHSIX 
14° Ce conocTaBneaa c npellCKaaaHHSIMH paan11'!HhIX Mo/leneii, a 

TaKJKe co CB0iiCTBaMH llPYI'HX 'leTH0-'!eTHblX SI)lep C N=82 (p~c.2). 

OKaaanoch, '!To: 

a). 3aeprHH H KBaHT0Bhie xapaKTepHCTHKH PSI/la ypoBHeil: 

140 Ce ' Bep0SITH0CTH BhlCBe'IHBaHHSI HX raMMa-ny'laMH, Hennoxo 

onHCbIBalOTCSI B paMKaX · M0)leneii JlBYXKBa3Hnp0T0HHhlX ypoB-
/10-12/ . 

Heil: • HaH6onee Yll0BneTB0pHTenbHa B 3T0M CMhlCne MO-

/12/ · 
)lenb noM6ap/la , 

6). B paMKaX <peHOMeHonoI'H'leCKOI'O onHcaHHSI B SIJlpe HO Ce 

ynaeTCSI Bh!SIBHTJ:, aaanorH KonneKTHBHhlX "{3" - H 'y" -Bll6paUHOH

Hh;X H 0KTynonbHblX ypOBHeii CHnbH0 ne(jJopMHpOBaHHhlX SI)lep (cooT

BeTCTBeHH0, 1903,30 (o+,), 2547,5 (2+) H 2464,3 K3B (3-)), 

B). n oKaaaao, '!TO npH pacnane 140 La B SIJlpe 14° Ce Boa-

6yJKJ1aeTcSI ·llBYXKBa3HHeiiTp0HHhJii '!aCTH'IHO-Jlblp0'!Hblil: ypoBeHb 

3498 !fSB, oTaocsini°HiiCSI K MynbTHnneTy In 
1 

( d 
3

;
2

) '. n 
2 

( f 
7
/2) l , 

TpeTb¥ rnaB~ noCBSIIIJeHa H3y'leHHIO pacnana ueno'IKH H306ap 

c A=l38 
114

•
151 

138 Nd _ 1a8 Pr 

a). IlyTeM aa6n10J1eH1ISI B cneKTpe 5,2-'laCOBOii aKTHBH0CTH 

He0/lHMa raMMa-nepexona 787, 1 (E2), npo11cxoJ1H11Jero B sinpe 

8 

E I M38 

3.0 

2.0 

to 

D 

(1) 

--~•)' 
---1,2• 

--12• 
--jl") 
---2• 

~iF =]= 
~ r 
~s· ----,-...4. 

o• 

;twsp 

1~Wsp 

(~} 

--. e-2 

-·-e-2 
==e-4 

--l•-4 

--l·2 

--t•ll 

o· --e-2 

(->} (4) 

,,2; . ,.. 2· -1:' ==:::,..;2• 
-- 2• ---o• 

4• __ ,.. 
2' -~-2· 

13Wep 

(5) 

--s· ___ ,.. 
-- -2• 

o• -- o' --o• 

(6) 

--o• 

--a· 

--o· 

Puc.2. Cpai:ineane cneKTpa ypoBHeii nonyMaI'H'lecKoro H/lpa14° Ce, 

(7) 

--2• 

--•· 
--,· 
~i: z: __ ,.. 
--2• ___ ,.. 
--a• 
--2• 

--o· 

YCTaH0BneHH0I'0 3KCnepuMeHTanbH0 H3 /{acnana HO La H 
140 

Pr ( 1) H H3 peaKUHH 141 Pr(d, 3 He) 91 (2), c pac'!eT
HbIM cneKTp0M no llBYXKB831!'18CTII'IHh!M M0JlenHM Po /10/ 
(3), TTnaCTl!HO H np. 1111 (4), fa6paKOBa (5), noM6ap-
)la 1121(7} u no MonensiM napHhlX B1I6pauHii Eeca Hllp/1316}. 
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138 Ce , 3T0Il aKTIIBHOCTII OKOH'laTenbHO np11n11caHO Maccoaoe 

q11cno 138, 

6). CymecTaeHHO yTO'IHeHo aHa'leH11e nep11ona nonypacnana 

I~ • 
Nd ( T 1; 2 = 5,2 :!: 0,1 qac). 

a), K pacnany 138 Nd OTHeceH raMMa-nepexon 326 KaB, 11Mero-

IU11li MynbTllnOnbHOCTb Ml + E2 ( <.35%), 
138 138 

r). flpenno;,i<eHa cxeMa pacnana Nd - Pr(p11c. 3). 
138 • 

n). fl OKa3aHO, 'ITO aoa6y)KneHHOe COCTOS!Hlle Pr C aHep-

r11eli 326 K3B (1+) 38TPYAHIITenbHO IIHTepnpeT11poBaTb B paMKaX 

Monen11 o6ono'leK. 

138 Pr · _ _,ias Ce 

a). BnepBbie 11aMepeH nep11on nonypacnana 11a0Tona 
138 

Pr 

( _T i/2 = 1,50 : 0,15 MIIH), 

6). YTO'IHeHhl cyIUeCTBeHHhlM o6pa30M naHHble O rpaHll'IHOli 

aHepr1111 /3+ - cneKrpa 
138 

Pr E = 3415 + 10 Kaa) 11 ero 
rp - +I + 

IIHTeHCIIBH0CTb no 0THOllleHll!O K nonHoli IIHTeHCIIBHOCTII O '--->O 

nepexona: I e 1473./I 13+srn,;'i3,5 : 0,5)•10-
4

• 

a). K pacnany 138 Pr anepBhie oTHeceHhI raMMa-nepexonhI 

559; 686,5 (E2), 722, 787,1 (E2), 1246 11 1510 KaB, YTO'IHeHhI 

caeneH11S1 o 0-tJ __. O+ -nepexone c aHepr11eli 1473,8 KaB. 

r). flpenno)KeHa cxeMa pacnana 
138 

Pr(I+)--,
138

Ce, a KOTO-
t + 

pyro anepBb1e aaeneHhI ypoBHII 787,1 (2 ), 1510 (2 ) 11 2033 

(2 +) KSB, 'ITO, B qaCTHOCTII, II03Bon11no pa3MeCTIITb raMMa-ne-

pexon 686,5 KSB (p11c. 3), 
138 138 

n). Ha6nronaeMhie np11 pacnane Pr ypoBHII Ce MO-

ryT 6hITb o6'1>llCHeHbl no a115paUIIOHHOil Monen11 KaK OAHO<f>OHOH

HOe (787,1 KaB), nayx<f>oHOHHhle (1473,8 11 1510 KSB) 11 Tpex<f>o

H0HHOe (2033 KaB) COCTOS!Hllll, B TO )Ke apeMSI 3TII ypOBHII MO

ryT 6hITb IIHTepnpeT11poaaHhl KaK ·KonneKTIIBHhie". OTHOCSlIUlleCll 

K "KB8311pOT8UIIOHHOli' nonoce OCHOBHOI'O (0 II 787,1 -Kaa), '6e

Ta-B116pau110HHOI'O" (1473 II 2033 K3B') 11 'raMMa-B116pau110HHOI'O" 

C0CTOS!Hllll (1510 K3B), . 

10 
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iii 
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f47J.B 
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P11c,3, CxeMa pacnana !38 
Nd ➔ 138 

Pr ➔ 138 
Ce. 
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e). Ha OCHOBaHHH 6anaHCa 8HeprHll lIOKa3aHo, 'ITO COCTOS!HH€ 
138 

Pr C T1/2 = 1,50 ~ 0, 15 MHH SIBnSieTCS! OCHOBHblM, a COCTOS!HHe 

C T 1/2 = 2 ,2 11ac - H30MepHbIM,. neJKaIUHM Ha 363!23 K8B BtJWe; 

8TH COCTOS!HHS! B paMKaX MOAenH 06~no11eK HHTepnpeTHPOBaHbl KaK 

HMeIOIUHe KOH!pHrypauHH Ip( d 5; 2 ) , n( d 3; 2 ) 11+ H I p ( d 
5
/

2 
) , n ( h11/2) 18_ 

OnpeAeneHa pa3HOCTb 'oc:.raTO'IHOro' B38HMOAellcTBHS! HecnapeH

HblX lipOTOHa H HellrpoHa B SIApe 
138 

Pr B H30MepHOM H OCHOB-
OCH. 

HOM COCTOS!HHSIX: Vm -V = (109 + 23) K8B. 
p,n p,n -

B '18TBeproll rnaae H3naraIOTCS! peaym,TaTbl HCCneAOBBHHS! 

pacnaAa SIAep-na.o6a; c A=136 116- 191 

135 Nd _ t36 Pr 

136 
a)• l1HA8HTH!pHUHP0B8H paHee !JHeH3~eCTHblll H30TOlI Nd 

T 1/2= 55,0 + 1,5 MHH). 
- IM + 

6). K pacnaAy Nd OTHeCeHa {3 -KOMlIOHeHTa C E = 
rp 

1330 ~ 50 K8B H raMMa-nepeXOAbl 108,8; 575,5· H 684 K8B. On-

peAeneHbl THlibl MYlll,THilOlll,HOCTell ABYX nepBbIX nepeXOAOB : 

(97,00~0,15)% Ml+(3,00~0,15)% E2 H Ml+(E2), cooTBeTCTBeH-

HO. 

a). IlpeAnoJKeHa cxeMa pacnana 
136 

Nd-
136

Pr. IloKaaaHo, 

'ITO pacnaA 
136

Nd(0 + ) npOHCXOAHT, B OCHOBHOM, Ha ypoaeHb 

108;8 K8B ( 1 +) • KpoMe 8TOI'O COCTOS!HHS!, T8KJK8 B036yJKA88TCS! H 

ypOB8Hb 684 K8B (1+). nnsi OCHOBHOI'O COCTOS!HHS! 
136 

Pr (13,5MHH) 

npeAnOJKeHhI xapaKTepHCTHKH I 
17 

=2 + ,. a3aMeH paHee npeAnaraa-

WHXCSI 1 17 =1+ (pHC. 4). 

I')• B paMKaX MonenH 06ono11eK OCHOBHOe COCTOS!HHe 
136 

Pr 

HHTepnpeTHpoaaHo KaK HMe10mee KOHipurypaUHIO I p{ g 
712

), n ( d
3
;

2
) I, 

+ 
a ypoaeHb 108,8 K8B ( 1 ) - KBK HMeIOIUHll KOH!pHrypaUHIO I p(ds/2 ), 

+ 
n( d / ) I • B TO JKe apeMsi cocTOSIHHe 684 K8B (1 ) H9B03MOJK-

3 2 · 

HO HHTepnpeTHPOBaTb no MOAenH 06ono11eK. 

12 

3559 

,2•) 2448 

(2+) 2062 
1985 

,2•1 1597,0 
3• 1551,3 

{4+) 1310 

2• 1090,4 

2• 551,5. 

a+ 0 

-------------------~· 
R o, 

~~ 
) 

) ---------- ·- ·- ... ... ,.. ,- ,_,_ f-... 
~lil !;t !IO 

'~~ 
,..: ........ 
to " .. ~~ .... co ~ 0, ~ ~ 

) 

-----·- - - po.- --1... 

~~ 
~l~o In "l (Q 

!l)"lri I! lri ~~ 81 ~ .... 
~ 

. 
In .,: 
l8 
' " 

136Ce 
58 78 

684 

3 

4.0 
1 

5 

0 

136 J/d 
60 76 o+ 

I 55,., .. 

6,8 

~ 
fj() 

5,4 

6/J 

E/ 
I 

~ 
z+ 

f.+p+% lg{'C 

PHc.4, CxeMa pacnaAa 
136 

Nd ➔ 136 Pr ➔ 136 
Ce. 
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136 136 
Pr-+ Ce 

a). YTO'IHeHbl OTHOCIITelll>Hbie IJHTeHCIIBHOCTII PS!lt8 raMM8-

nyqefi. HayqeHa BHyTpeHHSISI KOHBepCIISI raMMa-nepeXOltOB 538,9; 

551,5 II 1090, 4 KclB; nOK838HO, 'ITO 3TII nepeXOltbl T11na E2. 

6). nononaeHa 11 'laCTll'IHO 11aMeHeHa cxeMa pacnana 
136

Pr-+ 

136 Ce(p11c. 4). YpoBHSIM 551,5 II 1090,4 K3B OltH03H8'1HO np11n11 ... 

C8Hbl I" =2+ • rioK838HO, 'ITO cymeCTB0B8111Ie ypoBHSI 760 K3B, 

/20/ • 
aaeneHHoro B pa6oTe , Kpa11ae HeBepoRTHO. faMMa-nepexon 

760 K3B H8MII noMellleH B npyroM MeCTe ·cxeMbl. CymeCTB0B8Hlle 
+ . 

BBeneHHoro H8MII yp013HSI 131_0 K3B (4 ) no1tTBepJKnaeTCSI naHHbl-

MII no 113y'leHIIIO peaKUIIII 
124 Sn( 

16
0,4n)

136 
Ce 

1211
• 

HaMeHeHbl xapaKTepllCTIIKII ypoBHSI 1551,3 KaB (3+). nnSI coc

TOSIHIIH 1597, 2062 11 2448 K3B npennaraIOTCSI npennonoJK11TenhHO 

xapaKTepllCTIIKII 2+. BaeaeHbl npennonoJ1mTeflbHO ABS HOBb!X ypoB

HSI 1985 11 3559 K3B. 
136 

B). no aaepreTll'leCKIIM II cnllHOBblM coq6palKeHIISIM B Ce 

Bbl)leneHbl ABe "KB8311pOT8llllOHHbie* nonoCbl, CBSl38HHbie C OCHOB

HblM (0 (O+), 551,5 (2+)., 1310 (4+) KclB) II "raMMa-B116pau110H-

+ + 
HblM* (1090,4 (2 ), 1551,3 (3 ) K3B) ypoBHSIMII. TaKaSI Knacc11-

qJ11K8llllSI nOATBeplKA8eTCSI TeM, 'ITO raMMa-nepeXOA BHYTPII nono

Cbl C K= 2+ (3+__, 2+) IIMeeT np11BeAeH1iy10 BepOS!THOCTb a~80 

paa 6onh111y10, 'leM raMMa-nepexoA c ypoaHsi 3+ Ha ypoaeHh 2+ 

nonOCbl OCHOBHOrO COCTOSIHIISI. 

r) • C cymecTBOB8HlleM KB8311pOT8UIIOHHblX nonoc B 
136 

Ce · 

TaKJKe cornacyeTCSI paan11'l11e B aaceneHHOCTSIX ypoaHefi 551,5 (2+) 
. + 

11 1090,4 (2 ) K3B {3+ -pacnanoM. 3TO MOlKHO 06'bHCHIITh AeficT-

BlleM K-aanpeTa, ecn11 npeanonoJKIITh, 'ITO B aaHHOfi 06nacT11 SIAep 

K SIBnSieTCS! XOTS! 6bI np116n11JKeHHblM KB8HTOBblM 'IIICflOM. C -aTOH 
11l6 

Pr MOJKHO IIHTepnpeTII-TO'IKII apeHIIS! OCHOBHOe COCTOS!Hlle 

poaaTh, KaK 11Me10mee K0Hcp11rypau1110 Ip 5; 2 +/41 1'/n 1; 2 +;~00~, 

B peaym,Ta-re npoaenaHHoll pa60Tb1 ynanoch 

1. YcTaHOBIITh cymecTBOBaH11e HOBbIX 11a0Ton0B 
136 

Nd II 

1a8 Pr II OKOH'laTenbHO np11n11caTh 5,2-'laCOBOH aKTHBHOCTII HeOAH-

Ma Maccoaoe q11cno 138. 

14 

2. neTanhHo 11ccneA0BaTh cneKTpbI raMMa-nyqefi, aneKTponoa 

. BHyTpeHHefi KOHBepc1111 11 {3+ - '18CTIIU, conpo130lKA8IOllllle pacna.ci 

140 La , us. 138 ;._140 Pr 11 us.1asNd · • Ha OCH0B8HIIII nony-· 

'leHHoro aKcnep11MeHTanhHoro MaTep11ana anepBble npeanolKeHbI 

11n11 3H8'111TeflbHO AOnonHeHbl cxeMbl pacnaAa YK838HHb!X SIAep. 

3. rioKa38Th, 'ITO Ha6n10AaeMblH cneKTP Boa6yJKAeHHblX coc

TOS!HIIH nonyMar11'1eCKoro· RApa 
14° Ce · ny'l111e acero on11cb1BaeTCH 

/12/ · 
B paMK8X ABYXKBaa11npoTOHHOro npeACTaBneHIIS! • B paMKaX 

cpeHOMeHonor11'1eCKOH 'KB8311pOT8llllOHHOH" MOAen11 B 
14° Ce MOJK

HO Bb!A91111Th YPOBHII, S!BflSIIOllllleCSI aHanoraMII 'y"- "{3" -B116pa-
l) 

UIIOHHblX II OKTynonhHblX ypOBHell CllflhH01tecpOpM11poBaHHblX l!Aep. 

4: CAenaTh BblBOA O TOM, 'ITO AnSI 'on11caH11S1 YPOBHell S!Aep 
138 

Ce 11 , 
136 

Ce B HacTosimee apeMSI 11a116onee np11eMneMoll HB-

nsieTcsi "KB83HpOT8UIIOHHaSI" Monenh. 

• 5. rioKaaaTh, 'ITO CBOHCTB8 OCHOBHblX II caMblX HlllKHHX coc-

TOSIHIIH He'leTHO-He'leTHblX S!Aep 
136

•
138

•
14

•
0 

Pr 11 HO La MOlKHO 

nOHS!Tb B paMK8X OAH0'18CTll'IHOll o6ono'le'IHOH MO)len11. ·. OAH8KO B 

_3TOM rrpeacTaBneHIIII He yaanOCb on11CaTb KOH<p11rypau1111 OCHOBH0-

ro COCTOSIHIISI 140 La ' COCTOS!HIIS! 326 ( 1 +) II 684 ( 1 +) K3B, 

COOTBeTCTBeHHo, B SIApax 
138 

Pr 11 
136 

Pr. 

n»ccepTau110HHBS1 pa6oTa BbmonHena B 0Taene siaepHoll 

CileKTpOCKon1111 11 pa)lllOXIIMIIII Jla60p8TOpllll S!AepHblX rrpo6neM Q61,e

)ll!HeHHOrO IIHCTl!TyTa SIAepHblX 11ccneaoBaH11if II '18CTH'IHO B l1HCT11Ty

Te cp11a11K11 yn11aepc11TeTa r. Opxyc (naH11si). 

OCHOBHble peaynbT8Tbl 11ccne)lOB8HIIH, H3flOJKeHHble B )lllCCep-

Tau1111, 6binll aonoJKeHhl Ha VII-X pa60'IIIX COBelUBHIIS!X no SI)lep-

HOH c11eKTpOCKon1111 HellTpOHOAe<pllllllTHblX 1130TOIIOB II Teop1111 ae

cpopM11P(?B8HHblX SIAep (ny6aa, 1964-67 I"r.)
1 

Ha XVI-XVIII elKeroa

HbIX BCeCOI03Hb!X COBe!llaHIISIX no HAepHoll cneKTpOCKon1111 11 CTPYK

Type 8TOMHOro HAPS ( 1966-68 rr.) 11 Ha Me'.'<AYHBPOAHOM C11Mno

a11yMe no cTpyKType siapa ( ny6Ha, 1968 r.), a TaKJKe ony6n11Ko

BaHbl B ne'ISTII 
13

,7 ,
14

-
191 

15 
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