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1, B B e ll e H 11 e 

HeaaaHo coo6manoch o6 OT KpbtTIIII 1130Tona 

111 
KOTpporo COCTBBnSieT T

1
; 2 = 55,0:!_1,5 M H H 

13 7 Nd 
eo 77 , nepi!Oil nonypacnaaa 

B HBCTOmuelf 38MeTK e Mbl XOTHM OOpaTIITh BHIIM8HIIe HB TO, 'ITO OOHapy)KeH-

55 ~ I 1 I E 3000 HOe y -MIIHYTHOII 8KTII BHOCTII HeO/liiM8 1!3nyqeHIIe - TI0811TpOHhl C rp~ KSB 

II y -ny'I II C Ey = 540 II 553 K SB CBR38Hbl C paCTI8/lOM HOBOro 1!3 0TOTia lUNd , 

TaK)I(e HMeromer o nepaoa nonypacnaaa T l/2 55 MIIH . 

PacCMOTPIIM O)!{II JlaeMhte caolicTaa 1!30Tona 
138 Nd - nepaoro qneHa B uenO'!Ke 

1!11.. 
'-e 7" 58 • 

, npe)!(Jle BCero OTMeTHM, 'ITO 1!3BeCTHbl 

aHanorii'!Hhte u enO'IKII anSI R!lep c A = 138 11 140: 

1se Nd 5,2 q ac 

eo 78 

140 3,3 JlH. Nd 
eo eo 

138 
Pr 

59 7' 

140 Pr 
H 81 

1,5 · MI!H 

3,4 'MIIH 

[ 21 

140 Ce 
58 8 2 

[ 3] 

138 140 
VlaaeCTHO, 'ITO yKa3aHHhte B uenO'!Kax OCHOBHhte COCTOS!HHS! Pr a Pr 

HMeiOT xapaKTepiiCTHKH I " = I+ 11 KOHcjl11rypau11ro ! P ( d 
5

;
2 

) , n ( d 
3

; 
2 

) I. 

EeTa-nepeXO/lbl R!lep Pr Ha OCHOBHhie COCTORHHR Ce (I" = 1+ -+ I 1T ., 0 -j, ) 

I I 

CBR3aHbi c npeapameaHeM P ( d s/ 2 ) .. n ( d 3; 2 ) , 'ITO o6ecne'!HBaeT paapemeHHhtli 

3 



131 138 
xapaKTep 6eTa-n epexoaos Pr~ Ce ( 

/ 2 4 / 140 140 
log ft =4 7+0 :l) ' H Pr.. Ce (log fta 

10 ' -' 10 

=4,40:!:_0,05) 
13

•
5 1

. 

Mo)I{HO O)I{HAaTb, 'ITO {3 -ne peXOAbl B nepsoA n onOBHHe u e no'!e K 
138

Nd-+ 131
pr 

140 140 
H Nd .. Pr THna 

, + , + 
I ~ 0 .. I - 1 (co!!3biBB JOutHe aHanorH'!Hhie KOH!j!Hrypa-

1 f 

llHH) AOn)I(HbJ HMeTb 6nH3KH9 3HS'!e HH!! log IO ft 

4TO KSCSeTC!! UellO'IKH C A = 136, TO COilOCTSBneHHe 3HS'!eHHfi T1 / 2 H Q {3+ 

llOK83bJBSeT, 
lS8 ISS 140 

pacnaa a Pr co aHa'leHH!!MH STHX o e nH'IHH anH Pr H Pr 

'ITO CCHOBHOe COCTO!!HHe I 
38 

Pr He npHHaane>K I<T K KOH!j!Hry pauHH I p ( d I ) , 
~ 2 

n ( d 3/ 2 )!Ia)+. B npOTHBHOM cnyqae nepHOA nonypacnaaa s Toro H30Tona cocTao-

nS111 6bJ He 13,5 MHH, 8 < 1 MHH. C 3 THM Bbi BOAOM Corna Cy iOTC!! H apyrHe ASHHble 

138 / 6 / 
o cxeMe pacnaaa Pr 

OaaaKo aecoMHeHHo, 'ITO cocTO!!HHe 
+ 

1"=1 lp(ds/2 

HOe OCHOBHblM COCTO!!HH!!M COCeAHHX gae p 138 Pr H 

HSXOAHTbC!! CpeAH ero HH)I{HHX B036y)I{A9HHbiX ypOBHeA H 
, + 

B OCHOBHOM, 6yaeT HATH '!epe3 3TOT yposeHb (1
1 

= 0 

), n( d 31
2 

)I , aHanorH'!-

140Pr , y 138 Pr aon)I{HO 

138 138 
{3 -pacnaa Nd .. Pr , 

~1" .. 1+). 
f 

K co)l{aneHHJO, Mhi He 3HaeM H3 onbiTa saeprHK {3 -nepexoaoo B n epooA nono

BHHe BCeX TpeX !lellO'IeK, OAHBKO, ee MO)I{HO rpy60 O!leHHTb, HanpHMep, no MeTo-
/7 I l4ct tH ISS 

ay Jleoa : Q + .. 330 KSB ( Nd ), Q +"' 1100 Ks o ( Nd ),Qnf"1900KsB( Nd). 
{3 {3 140 p 1St._ 

Bhi'IHCneHHbie c STHMH Qf3+ 3Ha'!eHH!! log ft an!! Nd ( .. 50:.!) H Nd ( ..5,1) 
10 

COBilBASIOT C O)I{HA89MbiMH H B KSKOJ%-TO Mepe onpaBAbiBSIOT TSKHe O!leHKH. 

npaHHMS!! log ft,. 5,1 H (1{3-+"'1900 KSB, nerKo nony'IHTb 3Ha'leHHe nepaoaa 
138 10 

nonypacnaaa Nd T 1; 2
a 1 -2 '!aca, 'ITO coonaaaeT . c Ha6nJOABBWHMC!! Ha on biTe 

3Ha'leHHeM T l/l • 55 MHH. 

2. 3KCnepHMeHT8nbHbJe peaynbTSTbl 

8 cneKTpe y -ny'!el! H sneKTpOHOB BHyTpeHHeA KOHBepCHH .Nd C\/2=55 MHH 

Ha6nJOA8E!TCll p!!a nHHHA ( Ta6n. 1 H 2). I13MepeHHll cneKTpa y -nyqefi Bbin.OnHeHbl 

npH noMOUIH cneKTpOMeTpa c Ge(Li) -aeTeKTopoM c 'IYBCTBHTenbHbiM o6'beMOM 12cM
3

• 
10 

PaapewaJOutall cnoco6HOCTb cneKTPOMeTpa - 4,5 K3B Ha y -nHHHH Co c Ey"'1332.Ks B. 

I13MepeHHll KOHBepCBOHHOf'O cneKTpa BbinOnHS111HCb HB M8f'HHTHOM 6eTa-cneKTpo

MeTpe C ABOJ!HOH ABYKpaTHOH !jloKyCHpOBKOA ny'IKS 'ISCTHU HS yron rry2 • Paspe-

W810Ul8H CllOC06HOCTb 6eTa-cneKTpOMeTpa - "' 0,2% npH CB9TOCHne "'0,1% OT 

nonaoro TenecHoro yrna. 
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KpoMe Toro, BbmonHeHbi H3M e peHHst {3+ -C11eKTpa 55-MHHYTHOii. . aKTH BHOCTH Nd . 

Y TO"!HeHa r J'aHH"!Hast 3HeprHsr 

2970 :!:,50 Kaa) H o6Hapyll<eHa 

(pH C. 1 ), 

)f{eCTKOII KOM110He HTbi 1103HTpOHHoro H3ny"!eHHll \ E 
rp 

6onee MIIrKall KOM110HeHT8 ( E =1350+50 K3B) 
rp -

Bo ncex H3MepeHHllX a Ka "!eCTBe HCTO"!HHKOB cny)f{Hfla <jlpaKUHsr HeonHMa, xpoMa-

Torpa<jlH"leCKH awneneH Ha st H3 Gd -MH llleHH, o6ny'! e HHOH 6biCTpblMH 11pOTOH8MH 

\ Ep =660 M aa). <J>paKUHSl conep)f{HT 110MHMO BKTHBHOCTH HeOnHMa C T !/2 =55 MHH 

npyrHe HeliTpOHOne<jlHUHTHble H30T011bl Nd A 

06pamaeT Ha ce6st BHHMBHH e coa11aneHHe xapaKTepHCTHK H3fly'!e HHll Nd c 
136 

55 MHH H Pr \ T
1
/2 = 13 ,5 MHH) . 3TO 110llT Bep)f{naeT cymeCTBOBBHHe Ue-

136 Nd 110"!KH pac11ana , HB'IHHaffimei1. csr c paHee HeH3BeCTHoro H30T011a 

136 
Nd 55 MHH ISS Pr 13 ,5 MHH 136 

Ce 

Vlc110 flb3Yll naHHble 1{3 Ta6n. I H <!, MO)f{HO 110K838Tb , "'TO HaH6on ee HHTeHCHB-

Hble y -11epexonb1 (c hv =538 ,8; 55! ,5 H 1080,4. K3B) ocymecTanstffiTC st a srnpe Ce 

(Zc58) (eM. Ta6n. 3). 

tlpe~Kne "!eM 11epei!TH K o6cy)f{neHHIO cxeMbi ypoaHeli 
131 

Ce ao36y)f{naeMbiX 
131 

H3 pac11ana Pr , Mbi 11pHaeneM HamH naHHbte o MynhTH110nbHOCTsrx HeKOTOpbiX 
136 

11 epexonoa a Ce ( Ta6n, 4). '-IT06bl Bblp83HTb OTHOCHTeflbHble HHTe HCHBH OCTH 

y -nyqe i1. H KOHBepCHOHHblX 3 fleKTpOHOB ( Ta6n, 2 H 3) B OllHHX enHHHUBX, HC110flb-

<>yeM T OT <jlaKT, 'ITO y -11ep exon C hv = 108 ,8 K3B B srnpe 
137 

Pr , HHTe HCHBHOCTb 

KOToporo c11anaeT c TBKHM )f{e 11epHonoM 11onypac11ana T 1;
2 

3To 1103aonHT HaM o11penenHTh KBK 11epe xona 551,5 K3 B a 

55 MHH, TH11a MI. 
136 

Ce , "!TO coaMeCT-

HO c naHHbiMH 110 OTHoweHHffi K/ L 11pHaonHT K 3aKnffi"le HH ffi o E2-TH11e paccMaT

PHBa eMoro 11epexona. D epeXOllbl C hlo' =538,9 H 1090,4 K3B TBK)f{e HMeffiT MYflbTH-

110flbHOCTb TH11a E2 . 

136 136 136 
3 . CxeMa pac11ana Nd---. Pr 

136 
, ao36y)l<naeMbiX 11pH pac11ane 

136
Pr Ce 

Ce 

( T I = 13,5 MHH)' 
1 2 

C Hc TeMa ypoaHeli 

/6/ 
H3BeCTH8 110 pa6oT e 8 CBOei! pa6oTe Mbl 11pHHHMaeM 3TY CXeMy 38 OCHOBy, BHOCll 

He KOTOpbte H3MeHeHHI!. T aKoll aapHaHT cxeMbi 11pencT aaneH Ha pHc . 2. 
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"' B Ka'lecTae KBBHTOBbiX xapaKTepHCTHK ocuoauoro COCTOSIHHH smpa 
59 

Pr 
71 

Mbl Bht6apaeM I " = 2 + ana 3 +. 3To cneayeT H3 6anauca HHTeHCHBHOCTel!: npa pac-

138 138 ue 
naae Pr .. Ce • no M oaena o6ono'le K OCHOBHOMy COCTOHHHIO 59 Pr 77 MOlKHO 

n p anacaTb KOH~arypaUH IO I p ( d sh ) , n ( s 
1
; 

2 
) I . 

IU 
EanaHc HHTe acaauocTeli npoaeaeH a npeanono)l{eHHH, 'ITO 6eTa- pacnan Pr 

HB OCH OBHOe COCTOSIHH e 
131

Ce npaKTH'Ie CKH He npOHCXOJlHT , 3TO fi03BOflHflO HaM 

nonc'IHTaTb aepOSITHOCTH 3 a c e n e HHSI ypoaueli 
138 

Ce H3 pacnana 
138 

Pr . BeT-
us 

ane uae w I w {3 + nnSI f3 -ne pexonoa ua KS)I{Jlbt ll ypoaeHb Ce Mbi npunaMana 
( 1101 

paBHbiM T e opeTH'IeCKOMy , C'IHTaSI 6eTa-nep e XOJlbi pa3peweHHbiMH, Ha puc . 2 

nnSI KBli(JlOro ypoBHSI "
8 

Ce npHBOJlHTCSI aepOS!THOCTb ero 38CeneHBSI B COOTBeT-

CTBYIOIIlee 3Ha'leHBe log ft 6eTa-nepexona ua aToT ypoaeHh, B KaqecTae ~YHK-
10 + /11/ ( 1101 

UHH f(E,z-) HCnOflb30BanaCb f (E,Z) H f (E,Z) • 
pa3p. pa3p. 

nonyqe HHbie H8MH Jl8HHbie 0 MynhTHUOflbHOCTSIX y -nepeXOJlOB 538 , 9; 551,5 

H 1090,4 KSB fi03BOflSIIOT 0Jlll03H8'1HO npHnHC8Tb ypOBHSIM 551,5 H. 1090,4 KSB XapaK-

TepHCTHKH ITT =2+. 

.. /6/ TT + 
YpoaHIO c auepraell 1551,5 KSB a pa60Te · npanacaHbi xapaKTepHCTHKH I ..0 
+ 

HflH 2 Ha OCHOB8HHH Toro, 'ITO 6eTa-nepeXOJl HB STOT ypoBe Hb HOCHT pa3peweHHbiJ! 

XapaKTep, 8 CBSI3H C TeM, 'ITO HBMH H3MeHeHbl KBBHTOBble xapaKTepHCTHKH OCHOBHQ-

ro COCTOSIHHSI IS
8 Pr, 

CTHKH I rr = 2 +, 

/6/ 
B pa6oTe 

Mbl C'IKTaeM B03M0)1{HbiM OCT8BHTb y ypOBHSI 1551,5 KSB XapaKTepa-

BBeJleH ypoBeHh C SHeprHel!: 760 KSB, Mbl C'IHTaeM, 'ITO STOT 
138 

ypoBeHb Henb3SI OTHeCTH K smpy Ce , TaK KaK nepexon c h" 2 760 Ka a, no 
131 131 

HBWHM Jl8HHbiM, He CBSI38H C p8Cfi8Jl0M Pr -+ Ce , nepeXOJl C hiJ --673 KSB, Ko-

TOpbiM 38CenSieTCSI ypoaeHb 760 KSB, TBK)I{e,no Hallle My MHeHBIO,He BMe eT MeCT8 
lSI 

npu pacnane Pr • AononHaTenbHbiM apryMeHTOM npoTHB aaeneHHSI ypOBHSI c 

aHeprael!: 760 Kaa a smpe 
151 

51 Cea S!BflS!eTCSI TOT ~KT, 'ITO B 'leTHQ-'IeTl{bi X Sill-

pax TpynHo O)i(HaaTb ewe onuo cocTOSIHHe a6nH3H nepao ro ao36y)KileHuoro y p oaHSI 

rr + 
c I ~ 2 , 

131 55 MHH 138 13 5 M138 
3aKaH'IHBBSI KpaTKoe paccMoTpeaue cxeMbl pacn ana Nd --. Pr ~ Ce, 

TT + I 
OTMeTBM, 'ITO ypoaeHb c I = 1 (KoH~HrypaUHSI p( d s/2 ). n ( d 3/2 ) I a Slape 

lSI Pr ne)I{HT B6flH3H OCHOBHOrO COCTOSIHSISI, J1 MeHHO 'lepe3 STOT ypoBeHb ilOfl )KeH 
U8 131 

. HJlTH, B OCHOBHOM, {3 -pacnan Nd.. Pr, 8 y-cneKTpe 55-MHHYTHOll BKTHBHO-

CTH Nd Mbl ue CMorna o6Hapy)I{HTh npHM Oii y -ne pexon c ypoaHSI 

6 



138 
I P ( d I ), n( d I ) I ,t.B ocaosaoe cocTOS!an e 

52 32 ,_1 
Pr Mo>~>Ho yTsep)KJlBTb, 'ITO 3ttep-

rsH TaKoro nepexona < 100 K3B. 

137 137 
4. 06 H30Mepna B S!Jlpax Nd n Pr 

PaCCMOTpHM HeKOTOpbte CBOHCTBa S!Jlep 
137 

Nd H eo 11 
/ 12 / 

B pa6 0Te 

6bmo noKa3aHo, 'ITO npa f3 + -pa cnane H30Me paoro cocTOS!HHH 
13

' Nd c I" = 

= 11/2-(b I ) B 
II 2 

AO'!epaeM S!Jlpe 
139 

Pr B036y>KnaeTCH H30Me pHb!li yposeHb c 3Hep-

rael! 820 K3B c " + I = 11/2 (h
11

/2 ) (pltC. 3). 3TO COCTOS!Hite pacnanaeTCS! KBK npS!-

IU 1T + 
Pr c I = 512 ( d I ), 

"51 80 + 5 2 
MbiM nepeXOJlOM THna E3 B OCH OBHOe COCTOS!HHe 

TBK H HB npOMe>KyTO'!Hbtli y pOBeHb 113,8 K3B C I = 7/2 (g 712 
) y -nepe xonoM 

/12 / 
707 K 3 B • XOTS! speMS! >KH3HH ypOBHS! 820 K3B nOKa He B3MepeHO, B pa60Te no-

K838HO, 'ITO y -ny'!H 707 K3B npaKTH'leCKH He ABIOT 6btCTpb!X COBJlBAeHHH HH C OA-

noll y -nHHHel! cno>Kaoro cneKTpa, KpoMe • 3To npS!MO yK83biB8eT Ita AD-

CTBTO'lHO 60/lbWOe BpeM!l >KH3HH ypOBHS! 820 K3B. 

noHBneHHe TaKoro AOnrO)KHBymero YPOBHS! hllh B H30Tone U9Pr 
' a paBHO 

5! 
151 Ht Pm 147 Eu 14t Eu B 

' 84 ' u' uEuse ' npeACTasn !!eTCH liHTepeCHbiM • TBK 
eJ • u u 

KBK 3TH S!Jlpa HBXOAliTCS! BHe 06bt'!HO paCCM8TpHB8eMbiX B MOAenH o6ono'leK rpa-

HHU • OCTp0B8 • H30MepHH Z > 64. 

Ha pnc. 4 npsseAeHbt nanahte o6 3HeprHH yposaeil d sl
2

, g 
71 2 

H h
11

/2 s 

3THX S!Jlpax, KOTOpble B COOTBeTCTBIIH C O>KHABHHS!MH AeMOHCTpHpytOT nOHH)KeHHe 

3HeprHII yposaelt g 7/2 II h ll/2 DO Mepe YABfleHHS! OT nonyMBI"H'-!eCKliX S!Aep C N =82. 
137 

PacCMOTpHM 6onee noApo6ao naHHbte o pacnaAe 80 Nd 77 06bt'lHO 77-ort 

HeHTpOH B 

Ul Xe 

129 
OCHOBHbiX COCTOS!HHS!X He'leTHbiX S!Jlep HBXOA!tTCS! HB ypOBHe d 

312 
( 

52 
Te

77
, 

135 137 

54 77 58 Ce 77 ). Mo>Kao AYMBTb, 'ITO H eo Nd 77 He S!BnS!eTCS! acKntO'leaneM n 

e ro OCHOBHOe COCTOS!HHe 6yneT THna d 
3
1

2 
vl3y'!eHHe CXeMbl pacnaAa t!O'!epaero 

ll0Ka3ano, 'ITO OCHOBHOe COCTOSIHHe 3 TOrO S!Jlpa • -d 
5
1

2 
• DeTa-nepe-

XOtlbl Me>Kny THKIIMH COCTOS!HHS!MII d 5/2 
5). 

OTHOCS!TC S! K THJly pa3peweHHbiX 

a nMeiOT log 
10

ft ~ 5,1 (eM. Ta6n. 

Ecnn npHHS!Tb nnH pacnana 
137 

Nd .. 
137 

Pr 3KcnepHMeHTanbHOe 3Ha'leHae 

I ll !Jl+"' 3 M3B (npH6nn3HTe /lbHO TaKoe me 3Ha'leHHe .. :.!,8 M3B nony'laeTCSJ no 

171 
oueaKe llesn ) , TO nnH 3Toro f3 -npespameHHS! log ft>5,9. CnHWKOM 6ollbWaSJ 

10 

BeflH'lHHB Jog IO ft CDHtie T eflbCTByeT 0 TOM, 'ITO paCCl.iBTpBBBeMbiH nepexoA 

7 



ae Tana d sh -+ d s/2 , T8K K8K nepe XOA d 3/2 -+d s/2 npH pacrraae OCH OB HOT'O COCTOil-

HH H A OITlKeH 6bll1 6bi !lOMHHHp OB8Tb ( eMy COOTBeTCTByeT HaH6011bWHH M8TpH'IH b ll1 ~11C-

M e nT). C n eayeT npa3HBTh, 'ITO Ha6moaaeMbiH nepe xoa H T
112

=55 MHH) He MOlKeT 

6biTb CBH38H C p8CI18!lOM OCHOBHOT'O COCTOHHHH d
312 

• E!tHHCTBeHHOH 811hT epH8THB-

137 
OH OCTSeTCSl BbiBOll 0 TOM, 'ITO COCTOHHBe Nd C T t/2 ~ 55 MHH He OCHOBHO e 

" -d sl
2 

, a H30Mep HOe C I = 11 /2 (h 
1112 

) , 8H8110T'H'IHOe H 3 0Me pHOMY COCTOilHBIO 

1~9 ( ) Nd C T
1
/2=5,53 'ISC pHC. 3 • 3TO COCTOilHBe MOlKeT paCI18!l8TbCSl H8 OTHOCHTellb-

l! ? Pr c 1" = 11 /2 ao uonrolKHBymail ypoBeHh 
59 78 ( h 11/2 ) , npaqeM, cornac ao 

C HCTeMSTHKe (pHC . 4), a TOT ypoBeHh !l011lKeH HMeTb 9HeprHIO B036ylK!leHHSl MeHbWe, 

'I<:;M a 1!
9 

Pr ( < 820 K 9B /. 

5. 0 n epaoaax nonypacnaaa OCHOBHbiX c ocTostHHH 
13 9 \37 

Nd - H Nd 

Ylcnonhayst c acTeMaTHKY aaHHbiX o {3+ - nepexoaax Ta na d I -+d I \ Ta6n . 5), 
52 .. 32 

paCCMOTpi1M B 011pOC 06 OCHOBHblX COCTOHHBHX staep 
139 

Nd H 
137 

Nd 
/ 17/ 1!9 ~ "'~·~~131 

B pa60Te 6bino ycT a Hoaneao, 'ITO pacnaa Nd ~ Pr conpoaolKaaeT-

CH 11CI1YCK8HHeM 1103HTpOHOB c rpaHH'IHOH aaepraefi Erp ~1000::t_100 K a a. H e T coM-

HeHH Sl , 'ITO 9 TOT {3 + - nepeXO!l 11p011CXO!li1T MelK!lY H30MepHbiMB COCTOHHI111-

1S9 139 ) 
MH THna h I Slaep Nd 11 Pr ( pac. 3 • 0Tc10aa Mbl nonyqaeM a a eprH IO 

+ 11 2 

{3 -pacnaaa 
139 Nd (d I ) - 13 9 

Pr (d I ) 
3 2 5 2 

Q{3+= 261 0:t].OO K9B. EcnH npHHHTh, 

'ITO {3+ -nepeXO!lbl Tl111 8 d s/2 : d s/2 xapaKTepHpYIOTCSI Bei1B'IHHOI1 Jog
10

ft =5, 15::t_0,15 

139 
( cpeu Hee 3Ha'IeH!1 e H3 T a6n. 5), TO anst nepaoaa nonypacnaaa Nd ( d 

3
/2 ) n ony-

'lae M: T
1
/2 = ( o2::t_20) MHH. 

0TMeTI1M , 'ITO Be i1H 'IHH8 Q {3 + llll Sl nepe XO!l8 MelK!lY OCH OOH blMH COC TOilHHilMH 

139 139 
staep Nd 11 Pr xopowo cornacyeTCil co 3Ha'teHHeM, noencKa3aHHbiM H3 CHCT e -

MBTHKI1 aenH 'IHH Q ~+ f3 -rrepexoaoa THna d , 1 2 
; d 

3
/2 

139 Nd H 
13 Pr (cM . pHc.5al . 

LlJifl H!lep, COCeJlH HX c 

80 79 59 80 

PaCCMOTpHM T enepb ll8HHble OT HOCH T e11bHO pacnana OC!IOBHOT'O COCT01111Uil 
137

Nd. 
118/ B 195 1 r. C T oaep npa o6ny'leHH H oKaca npCJ:_jeOiU1MH r!pOTOJf8!Vl.H C ::l HC p -

rueli 40-50 M:om o6napy;,<ana paHee HeH3lleCTHYIO fiK'f11BHOCTb IICOJHIMR c 11Cp!1o!10M 

nonypacnana T 112 

na H30Ton y 
138 

Nd 
118/ 

aep 
1 

pacnan 

22::t_2 MHH. 3 Ty aKT!HlHOCTh CTOFIPp llf-lellliOJIOlKHTenb!IO npHIIHC[I-

1<1 
, B03HiiKWeMy B peaKllli11 Pr (p, 4n) . ilo JWHIII>!" CTo-

22-MHHyTHOH 8KTHOHOCTH Nd C OnpOBO.iKQ.[lCTCSI H.CnyCKA!Bi e M 

8 



nrooTpOHOB • MaKCHManbHaSI KHHeToqecKaSI 3HeprHSI {3+ -qaCTRU 6bina H3MepeHa 

MeToaoM nornomeHHSI: E rp = 2,4 M ss . 

KaK noKa3aHo s pa60Tax
13

•
12

•
2 1 

, H30TOn 
138 

Nd HMeeT nepooa nonypac-

naaa • T112 =5,2 :!:. 0,1 qac • .Hapo ':: Nd 78 - qeTuo-qeTHoe H s HeM Henb3SI oJKoaaTb 

H30Mepuoro coCTOSIHHSI c 6onbmBM speMeHeM lKH3HH. KpoMe Toro, npespameHoe 
131 

Nd.. 
131 

Pr He MOlKeT conposo>KaaTbCSI ocnycKaHHeM noaoTpoHos co cTonb 6onb-

woli KHHeTRqeCKOli 9Heprueli E .. 2,4 Mss (no neso
17 

I Q + .. 1100 K9B l. no-
118fP f3 

9TOMy 06HapylKeHHaSI CTosep aKTHBHOCTb C T1; 2 
= 22 :!:. 2 MHH He OTHOCHTCSI 

131 
K Nd , a npuHaanelKHT apyroMy H30Tony HeoaoMa. 

B qacTHOCTH, 9TOT nepooa MO>I<eT OTHOCHTbCSI K OCHOBHOMY COCTOSIHHtd 
37 

Nd . 

06paaosauoe sToro aaorona 9HepreToqecKH 6bln o B03MOlKHbtM s on btTax CTosep 

no peaKUHH 
141 

Pr ( p, 5 n ) . 

Ha pHC. 56 aaHa CHCTeMaTHKa 9HeprHJi {3+ -pacnaaa MelKay COCTOSIHHSIMH 
137 137 

d 5/2 H d 3f2 anSI Slaep, coceaHHX C eo Nd
77 

H 59 Pr 7l. Yl3 9TOrO pHCYHKa 

BHaHO, qTo 6eTa-nepexoa MelKay OCHOBHblMH COCT051HH51MH 
137Nd H 

137
Pr aon>KeH 

HMeTb suepro10 Q {3+= 3350 KSB. 3To 3Haqeuoe oqeub xopowo cornacyeTCSI c sK-

/ 18 / + 
cnepHMeHTanbHOli senoqnnof1, ycTauosneHuoli CTosep anSI f3 -pacnaaa ~2-MH-

Nd ( Q {3+= 3420 Ks s). nos TOMY Mbt cqoTaeM, qTo o6uapylKen
t37 

aKTHBHOCTb Nd C Tt/
2 

= 22:!:.2 MHH npHHaanelKHT H30TOny Nd(d
3
; ) 

HYTHOli 8KTHBHOCTH 
/ 18/ 

naSI pauee 
137 137 

(puc . 3). 3naqeHue log 10 ft 6era-nepexoaa Nd ( d sh ) -+ Pr ( d 
5
!2 ) , 

noacquTannoe c yKa3aHHbtMH senuqnHBMH Qf3+ H T th , 6yaer pasno 5,4 , 'iTO 

+ 
xapaKTepHo anSI f3 -nep exoaos THna d ;/2-;. d

3
!2 (eM. Ta6n. 5). 

B aaKniOqeuoe asTopbt cquTaiOT csonM npnSITHbtM aonroM no6naroaapHTb B. llo

Kyaosy H A. flHnTaK aa noMoUlb s pa6ore . 
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Taelmrua I 

rauMa - nyl!H 136 r~ 

~ Pa6oTa(6l .IIaaHaH pa6oTa rm IIp11Mel!aHl1e 

~· K3:B I..! OTH • E._ , K3B I~ OTH. 

I. 460 14 461,2 13,5±0,5 

2. 540 ro<f) 539,3 IOOx) 

3. 552 I44 551,7 143 ± 3 

4. 673 0,6 - - He npl1Ha,zprelltHTI3 

5. 760 3.1 -· -
I - "-

6. 976 I,6 (97!) 2,0±0,6 

7. IOOI 8,5 999,5 9,3±I,2 

8. I047 2,I I045,5 2,6±0,6 

9. I092 36 I090,4 33,0±I,6 

IO. I36I 2,3 I358 3,3±0,8 

II. I433 2,2 I430 2,7±0,8 

I2. I519 3,1 ISII 2,5±0,9 

13. I578 I,6 I573 2,0±0,8 

14. I60I 5,0 I596,6 cnolK 

IS. I904 1,7 - -
I6. 2074 3,5 - -
17·. 2249 1,4 - -
IB. 2458 I,I - -

x) I f-540 npHHHTa a a I 00 e,ll. 
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Ta6m1ua 5 

CHCTCL!aT>ma .n,aHHb!X o 6cTa-rrepexo.n,ax Tlma d slz_ ~ d~/1. 

T. 
jj - ;; 

Q f) i(,, I% I% EeTa-rrpcBpa~OHH e lf Tt.t to~ 10 ft Ccwma -l 
~+ c. 

~ ~3E 1 ~3 5 u- m s;2+ 3/2+ 5000;t200 - - 2,3;t0,2!4 s,r (I3] 

~ ~'3sl>'l - 1~3 Pm 3/2 + 5/2 + 3520 43 57 8,6;tO,lu 4,8 ( 3] 
141 Pm - ~~1 NJ 5/2 t 3/2+ 3620 60 40 22± I u 5,4 . ( 3] 
14iNd _ i'HH- 3/2 + 5/2 + I8IO;t20 2,6 94,7 2,42 qac 5,2 (3),(!4) 

139 -p~'" - ''~ Ce. 5/2 + 3/2 t 2IIO;t20 22,2 76,5 4,5 qac 5;2 (!5] 
:;;: 139 Ce ----'> 1~3lct. 3/2 t 5/2 t 104 0 roo !40 ,1\H. 5,3 [3] 

137 Pr ---+ 1\1 c~ 5/2+ 5/2 + I740;tiO 27 67 76,6,:t!,5M 4,9 (16) 
mce - IHk 3/2 + 5/2 + II90 - 97 9,0 qac 5,3 [3) 
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PRe. 1. fpaljluK K IOpH-<I>e pMu IT03HTpOHHoro crreKTpa 55-MHHyTHOll a KTH BHOC Tif. 
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Pac. 2. CxeMa pacna.oa " ' Nd -+ us Pr .. l ~S Ce . 
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22 .MUH 
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Sfi 0 '"'nmJJ!iJ:nf}!!,!£) 
137 
59p,. 78 

137Nd 
60 77 1~i ., 

3Jf 

1~i 821 

7J2+ 114 

5fi 0 

5.53 1/QC 

-50MUH 
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'I"-

~ 
2.5Hcu 

139 
59p"80 

1!7 IS 9 
P Hc . 3. <f>parMeHThi c xeM p acna.ua H3 0MepoB Nd H Nd . 

~ 
Cf 

3f2+ 



,, 
BOO 

,)/(/ 

,"' ,, p,. 
/ 59 

I 
~ 
~ rsoo 
~~ 

~ 
~Eu 

~ 
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Cl.. 

~ ~200 
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o-- 51Pm 

0 

df2 - COCMOIIHUR 

0 ~~ -COCf11011HUfl -200 
X h%- coCmfJINU.' 

78 80 82 84 86 88 

N - l.iHCAO HenrPOuos 

P HC. 4. CHcTeMaTHKa aaeprHll ypoaaelt c I" = 5/2 + , 7/2 + H 11 /2-

a He'leTHblX SLQpax 51 Pr , 
11 

Pm , es Eu • 
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4,0 
129 139 

MQCCObbLil HOMep 

+ 
P11c. 5. Cl!cTeMaTI!Ka sHeprHli f3 -pacnaaa anSI nepexoaoa Tlma d 3; 2

-+ d s/2 ; 
a) 6eTa-npeapameHHSI S!Jlep, coceJlHHX K 139 Nd .. 139 Pr . 

eo 7t se eo ' 

u 7 Nd 
eo 77 

137 Pr 
81 78 

6) 6eTa-npeapameHHSI SIJlep, coceaHHX K 
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