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no IlPOPPAMME HCHAnn 

Cnel\}1aJibHOCTb 01.04.16 - q>J13J1Ka1aTOMHOI'O llAP,8 
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::B pacio:re nccJie,ll;OBaHll Hei1:rJ)OltO,ll;e\j)HUHTHlile 11;u,pa· Nd-- -, Pr 

n Ce • Taxne S!'Apa- S1BJI11JO:rc11 nepexo.1tHIIMH MeJi..D;Y •"Marn.;,, 

qecICHMH" c N =82 H S!'APaMH :raK HasuBaeMoll "HoBoll", OClJiac:rn 

,1te1popMaUH1/11. .,. · · 
}..- :._ r 

He:ico:ropue CBOJlCTBa caMLIX HHJKHHX YP,OBHeli OKOJIOMarnqe-

CKHX Sl.l4ep C HelleJH!lM A' .y./iae':rc11 OC)'I,HCH~Tl, ,,11qje:n'i,JO OClOJIQqex. 
• ... .. t ~· 

,UJISI ClOJiee IlOJIHOrO onncaHHSI CBOlic:rli IlOJIJMarHlleCICHX Sl.l4ep 

c N =82 B noclJe){H~~ ro.1tii noJIY!lHJIH pil~BH~He 110,1teni/2,31, 
,.•.,, 4 ,< :~ ,· ·. • f .. 

B KOTOPLIX YllHT!IBae:rc.ll "oc:ra:roqHoe" B3aUMO,ll;ellcTBHe npo:rOHOB 

CBepx HHepTHoro OCTOBa 2 =50, N =82. Ta:ic_oe B3aHM0,1tellCTBHe 

npHB-0,ltHT K CYII18CTBOBaHHD pSl.l4a 0,ll;HO- H TJ)8XKBa3HilpOTOHHLIX 

ypOBHeli. 

B!l31i1Bae:r mi:repec lf3M8HeHHe. S!'AEipHLIX CBOliCTB C ydliBaHH

e:i.r llHC.Jia' Hen':rpOHOB ox irarHllecicoro N =82. B :r~~x S!'Apax, 

no:wuro Bosdy~eHHHX coc:roirHHli npo:roHHOli cncreM!l;· HYJtHO · 
• ', .. '' , ' • • ~•• -, ( " '•. t : C • ' ,' 

03:H,ll;a:rj,' H ypOBHH, OClS13aHHlie KaK B030Yllt,ll;eHHD Heli:rpOHHOli CHC-

T8Mll1 :raK _H KOJIJieKTHBH!Ie (HanpHMep, HaJIOll:8HHe· BHOpaUHli ll8THO

qe:faoro ?CTOBa Ha O.l\HOll8.CTH~HOe ,ltBHll:~HH8 HecnapeH~oro . HYKJIO

Ha) • 

. -> "0:rcy:fo:rBHEl ,ll;e':rai'ibHLIX :reopernqe'CKHX. pacqer·oB jJI.ll qeTHO:;_ 

ll8THIIX H Heq'eTHO-Heqe:rHLIX MElP C N "<. 82', z > 50 sac:raBJIRef 

HCilOJIJ,30BaTl, ,ll;Jl.ll onm:aHHSI HX.- ci3ollc:rB . cp8HOM~HQ)!OrHll8CKHe 

MO)t8JIH (BHClpauHOHHaR, KBaanpo:raUHOHHaSI B'·cnyqae qe:rHo-qe:r

HLIX Mep), ~noo_nc~ont;oBa:r:1, npe,1tc:raBJieiln11 M0.1tenn odonolleK· 

)tJISI H,ll;SHTHq>HKal{HH ,ll;BYXlla~THllHLIX MYJibTHilJISTOB • 
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IlonyqeHne HOBUX, 60Jiee IlOJIHliX H TOqHwc ,JJ;a.HHUX O CBOllCT

Bax OKOJIO.Ma~HqecKHX H,ltep Ba.J!CHO KaK ,JJ;JI.fl npoBepKH CYII!8CTBYDIIIHX 

.1.10.zi;enen, TaK H ,JJ;JI.fl .zi;aJILHeltmero HX COBepmeHCTBOBaHHH H pa3BH

TH.fl. 

Vl1JIH TI11aT8JILHO HayqeHU CBOllCTBa HYKJIHAOB C MdCCOB:w.ot 

qncnru.m: A = 141, 137, IJ6, reHe:rnqecKn CBJI38.HHUX pa.ztno-

aKTHBHUM pacna.ztOM: 

141Nd 2,42~ac 141 ~ 

60 81 . £, r-,+ 59Pr82 

137Nd 38,SMMH 
60 77 £, f-''" 

137p 76,6MM~ 137. 
59 r 78 £, p• 58Ce 79 

136Nd 55,0HM~ 136Pr 12,9HMH 136 
77 £,_,. .. 58Ce 18 60 76 £, f.,. 59 

.nnccepTallH.fl COCTOHT 
0

H3· BB8,IJ;8HHH, Il.fll'H rnaB_ H 3aKJIDqe-

HH.flo 

13 nepBolt rnaBe paccMorpeHu uero.zi;liqecKHe Bon_pocu aKc

nep,u1eHra: OilHClrnaeTC.fl noJiyqeHne pa.ztHOaKTHBHUX HCTOqHHKOB, 

npH60p11, RCilOJIL3Y8Mbl8 B 3KCnepHM8HTax, Il,PHBO,JJ;.fll'C.fl xapaKTe-
~ ··• 

PHCTHKH 3THX npH60pOB, OilHCblBdDTC.fl M8TO,IJ;l1 o6pa60TKH peayJIL-

TaTOB H3MepeHun. 

HayqaB111Hecn B pa6ore uaoronu Nd· , Pr H Ce 6WIH 

nonyqeHbl npH o6nyqeHHH MHIIIeHen H3 M8TaJIJ1H11ecKoro Gd n B 

BH.zi;e KOMIIJieKca( NH4)
2 

(Gd(DTPA)JH2 O Ha BHyxpeHHeu H BUBe

.zi;eHHOM nyqKax npo:roHOB ( Ep =660 MaB) cnHXpounino:rpoHa 

omm. J;lpeMH o6nyqeHHH cocraBJ1HJ10 1-2 qaca .H 15-20 wrnyx 

C00TB8TCTB8HHO. Pa,ltHOXHMHqecKH H3 06JiyqeHHWC !ffllli8HeA B~e

JI.f!JIHCL npo.zi;yKTl1 pacI11enJ1eHH.fl/4/_ 3aT8M C IlOMOIIILD 3JleKxpo

MarHHTHWC cenapaxopOB/5,6/ BHA8JI.flJIHCL HHTepecy~H8'Hac 

uaoxonu Nd , Pr H Ce • 

4 

.; 

,, 

.hirn HCCJI8,JJ;OB8.HH.fl cneKTpOB p'eim;eHOBCKHX H -71: .::.ny·qen 

Ha Clase nonynpoBO,IJ;HHKOBHX ,IJ;e~eKropoB OUJJH ·coa,IJ;aHbl: 

l.; PeHueiioBcKHn' cnetrpoMerp c ·Ge (J_i ) -jereKropo:i.! 

Oel'EieMO.M 0,7 cu3 C 3HepreTHqeCKHM paapeiueliH0M 830 3'.B ,IJ;JI.fi' 

Ecr=60 K3B 241Am ~-

2~ raMMa.-cneKTpOMeTpli C Ge ( L.i ) -,IJ;eTeKTOpa.Mll ··oel'I>8M()M 

27 cM3 H·47 cu'.3 c aHepre:ruqecKHM paape111eHneu 2,5-3,0 K3B 

,IJ;Jia Ea-- =1332 taB 60co .-- · 
B pa6oxe npirneJt~;rncL ,IJ;pyrHe · Ge (Li ) -.zi;exeKTopu c qyB..;. 

CTBHTenLHHMH 06'beMaMH 0,5: lo H 40 cu'.3 C paapemeHH8.Ll 

650 3B ,ll;JI.fl :Ecr '= 25 K3B 241Am ' 1, 7 K3B.:.3,0 K3B ,IJ;Jlii 

E'er' .. 1332 K3B ~0co . cooxiie:rcTB8HHO. 

CoBna.zteHHH·;r·-nyqen Hayqanuc:& npH noMOIIIH ,IJ;ByxMepHoro· 

cneKTpOMeTpa cr--a---coBna.zteHHil Ha 6aae_ 3BM "MHHCK~2" 

c paapeiua~IIIHM Bpe.MeHeM· 21: = 140 HCeK/71. 
,lln.fl HCC}leioBaHH.fl 003HTpOHHOro H3nyqeHH.fl H cneirpoB 

anexTpOHOB BHy:rpeHHell KOHBepcHH H30TOilOB Nd ·, Pr .. H Ce 

HCil0Jlb30BanHC:&: cneKTPOMe:rp·c ,IJ;BOllHOll q>OKycHpOBKOR·nyqKa 

Ha yron' 2T"2 (paapellleHHe·0,2~ I!pH °CBe:rocime ~ •o',2% OT 

4 ,r , q>OH - ueHee I m.m/cytKH); 11erblpe 6era-cneKrporpaqia 

C I!OCTOSiHHUM O)HOpO,JJ;HliM MarHHTHblM noneM•(paapemeHH8. 

o, 03-0
1

05% rrpH c;eTofo1ne -~ o, 02% o:r 411" ) ; 6era-crrebpo:.. . 

M8Tp C O,JJ;HOpO,ll;HliM MarHHTHblM noneM Ha 6a3e Si ( Lj ) _-A8T8K.;. 

xopa (paapemeHHe 2,5-3 K3B 'B Oelnac1H 3H8prHt1 ,JJ;O 1 MaB). 

· lfau~peHHe BpeMeH ~~SHH S!,JJ;~pHhlX coc:i:onima rrp0Bo,11;unoc:& 

aa,BpeueHHOM aHanHaarope c npeoelpaaoBate~eM "BpeMa-aMIIJIH

ry.zi;a" B pexHye e .- ;r -a~epxaHHliX coBna.zteHHn/8/. 

lJIH oelpaelOTKH cneKTpOB B HaC?O.fllllen paelore rrpHMeH.flJl~Cb 

cHcrellit' rrpbrpaw ,IJ;n.fl 3BM ."MHHcK-2",. CDC -1604! H E3CM-6. 
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Bo BIOpolt rnaBe npHBO.D;IIICll·P83YJILiaIU HCCJle.D;OBaHHa 

pacna,l{a 
141 Nd.~41Pr 19 , 101. Bcecrop_OHHe_ H~r~eHU ~Il~Kipli 

X -nytzelt, <f' -nytzelt,. a"~ a--,-cOBila,1{8HHlt, KOHB.epcHOHHWC . 

3Jl8KipOHOB H Il03HipOHOB npH pacna,l{e 14~d (2,42.±<),09) q;ca: 

l~ Onpe~eneHa rpaHHtzHaa 3HeprHa n03HipOHHoro Hanytze-
141 . . , 

HHa .:Nd ( E rp ~795.:tB K3B). 
. 141 

2. B rawm-cneKipe .. Nd 
' ~ : ... .... OOHapyxeHli paHee HeH3B8CIHli8 "' ... 

nl.iHHH 1289,6; Deki,0;; DI0,6; 14J5,IO;l456,l K3B H onpe;i;e-

ne;1m HX I!HI8HCHBHOCIH. Kp_OMe. roro, YIO~H8Hli HHieHCHBHOCIH , .., - t ·- - . ' . . -, . . _.,_ 

MHOrHX paHee H3BeCrnUX JIHHHlt! 

J. 3KcnepHM8HIMLH08 onpe;i;eneHHe B8JIHtzHHolK_Il03BOJIHJIO 

yciaHOBHIL IHilli MYJILIHilOJILHOCielt CJl8.D;YDIIIHX raMMa-nepexo;i;on: 

II26 1 9 '(l.U+E2) 1 II47 1J (E2+< 40%Ml), 129216 (E2+ < 20%Ml), 

129816 (E2). 
, 141 

4 • .Bne;i;eHu HOBue cocrosHHa .PrI4J4,7 _(J/2+) H 

1456,l (5/2+) K3B, BliCB8tzHBaDII1H8CH nepexo;i;rum 1289,6; 

1434,6 K3B H IJI0,6; 1456,l K3B, coowercI_BeHHO (p11c. l). 

YciaHOBJ18HH KBaHIOBUe xapaxrepHCIHKH ypOBHett·MarHtzecKoro 

atrp-a 141Pr II26 9 (J/2+) • 1292 6(5/2+) • 1289 6 (l/2+) • 
...... 59 82 ' '· ' · ' ' • · ' 
1570,2(5/~+); 1657,0 K3B (l/2+). 

TpeILII H tzeIBepraa rnanu IlOCBfilll8Hli pe3yJILiaiaM HCCJle-

.D;OBaHHII pacna;i;a HYKJIH.D;OB Nd H Pr c MaccOBWL tzHcnou 

A =IJ7. 

Pacn_M 
137Nd ~7Pr /11,12/ 

1. BnepBUe MaCC-CII8KipOCKOIIHtzeCKH IIO.D;IB8pllt,lleHa H.D;8HIH-

q>HKartHII 137Nd H yrotzHeH ero nepHo;i; nonypacna;i;a { T112 .. 

=JB,5.±I,5) l!HH. 

2 • .lfauepeHa rpaHHtzHaa 3Heprirn p,+ -cneKipa 
137Nd 

( E rp .. 2400.±40 K3B). 

6 

•-.C 

, .. 

3. Cne;i;emrlt o pacna;i;e 
137Nd pauee· iie auno:· Hau 

: : 

y;i;anOCL OOHapyXHU C50J1ee· 150 patiee· H8H3B8CIHHX a--..:~epexo;iOB 0 

Jlna 2f n:epexO.D;OB. 3KCilElJ)HM8HiaJILHO yc?aHOBJ18Hll THIIU yYJILIH_; 
. . 

IIO.IILH
0

0CI8lt. ·. ,, . ' 
· . 137 137p 

4 • .BnepBue npe;i;noxeHa cxeMa pacna;i;a .· Nd - · r 

(pHc. 2), B xoxopolt BBe;i;eHo 37 HOBWC ypo1me1t. · PM ypoBHelt B 
. ~ 

cxeue n·o.D;?BepJB:,Jtaexca pesynuatauH ;r,-r-conn~eHHlt. 

5. BnepBH8H3M~peHH npeueHaJ:H3HH ypoBHelt 75,J K3B 

( T112 .. o,38_±0~03 Hceit)° H j(k;,4 K3B ( Tv2 .. o,5.±0,2 HCeK). 

6. B Mpe 137Pi:. H,D;eHIH<llHUHPOBaHU o,1tiiotzac?Ht1Hue coc

xoaHH111g 7/2 H 2d 5/2 • OOHapyzeHH ?aKXe "KOJIJ18K?HBHUe" 

ypOBHH 3D,4; 381,8; 761,5 K3B, oOa3aHHUe uanoxeHHD BHOpa~ 

UHlt tze?HO-tze?HOro OC?OBa Ha O.D;HOtzaC?HtzHHe COCTOIIHHII Hecna

peHHUX HYKJIOHOBo 
j 

7. Ha npHMepe l -3anpeII18HHoro nepexo.D;a THna 1g712-2d 5/2 
137 · · · · .. 

1 _ Pr ·noKasaHo, tzxo c y.D;aneHHeu ox M8P c -sawtHyxolt 

HeAxpoH~Olt o6onotzKOR N =82 .D;axe caU1,1e HHJ:HHe O.D;HOtzactHtzHHe 

cocxoaHHR HMeDT ·npHueca ;i;pyrHx· KOMnOHeHT. 

8. B~OJIHeHa CHCteMa?HKa CBOIICTB'Il8pBllX B036YJB:.D;8HHHX 

COCTOIIHHII B fiApax_;H30iOHax C N =77 (pHC:o J), KO?Opall no- . 

3BOJIH8'r HarJIR,Jl;HO HH?epnpe?Hp0Ba?~ KOJIJ18KTHBHW8 COC?OHHHH 

·xHna (BH6pauu + s. p. );. .. 
,9. BHIIBJl8Ha HH?epecHaa 38KOHOM8pHOCTL B Il0B,8.D;8J!HH 

B8JIH~HH :.q,.• fl -nepexO.D;OB d512~d312 (pHC. 4): 

3HatzeHHa · Q/l R,J1;8~H30TOHOB c N =77, 79,81 JIO:Ea?CJI Ha 

npawe napru1neJILHlie JIHHHH. 

·' 
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137 137 
PacnM Pr- Ce · /II,.IJ/ 

I. Onpe)leJieHa rp;iHH'IHaH :meprmi HCilyCKB.ElMHX Il03l!Tp0-

H0B E ~P =(1680.±IO) "bs. 

. 2. H3MepeH!l C clOJIJ,lllOil TOtJHOCl'l,D :meprHH H HHTeHCHBHOC

TH 120 paHee H8H3BeCtHhlX 'if" -nepexO)lOB.' 

3. 3KcnepHMeHTaJIJ,HO ycTa~OB~eHt THilll ~Y~bTHilOJibHOCTell 

0 -nepexO)lOB 160,·3 (MI + .·< ICY$E2); 329',0 .(MI); 

3531 7(MI,E2); 402, 4 (MI,E2); 43319 (Mi,E2); 5I4;'o (MI~E2); 

836~6 (E2) f 1088,6(MI,E2) H 1096 19 ·mm (MI)~ . 

. 4. B npe,llJHiraeMyD cxeMy' pacn~a 137Pr ~137ce 

(pHc. 5) ~Be,lleH!l. HOB!le ypoBHH: 'II05,2; 1258,9-; 1271;!5'; 
. . 

1288,5; 1476,6; 1925,2; 1933,9; 2113,4;' 2437,2.H 2480,0 K3B. 

CYlll8CTBOBaHHe pSl,ll;a· ypOBHeil IlO)lTBepll(,IJ;aeTCH pesyJibTaTaMH 

a-- -a-,-cosna,lleHHil. 

5; BrrepB!I8 H3M8p8HO Bp8MH XH3HH ypOBHH 160~3 K3B 

Tl/
2 

=-(0,?9~01 14) ·HceK. liH.HBJl~H~ "aHOMamrn" B BepOHTHOC

TH e .:.3anpe~eHHoro_ nepexo)la·n(s1,1)-n(d 311 ) : nepexo.ll 

160, 3_ K3B ff,80~ll'IHO ~HJIJ,H0° 3~TOpMOlK8H FTO~~-') =287. 

6. B H,llpe 137ce. 06Hapyx~H- TaKX8 pH){ COCTOHHHlt KOJI

JI8KTHBHOH npapO.J1;ll. 
~ :· -~, 

Ilntaa rnasa nocsnmeHa H3ytJeHHD pacna)la. "nenpq;~". 

H3oclap Nd ·. H-' Pr . c:. A .=136/14- 171. 

136 , 136P 
Nd - r 

I. BnepBll8 MaCC-Cll8KTpOCKOilHll8CKH )lOKa3aHa npaBllJib

HOCTb H)leHTH~HKannn H30Tona 
136Nd. 

,, 8 

.... 

-~ 

136 . 2. Onpe,lleJieHa rpaHHtJHaH :meprHH Il03HTp0HHOro H3JIY'l8HHH 

Nd (Erp =900,.t50 K3B). . . · . 

J. K pacna,J1;y 136Nd OTHeceHo oonee 20 paIIee HeH3BecT

HllX nepexO)lOB. y pSl,ll;a nepexO)lOB.onpe)leJieH!l THilH MYJibTHilOJIJ,

HOCTelt: 13019 (E211!1); 144,5 (EI,L!I,E2); 1491 2 (!JI 1E2); . 

184,8 (EI,MI,E2); 2941 7 (E2,MI); '.39014 (E2111I); 535 11 (E2) 

H 574 18 K3B (MI 1E2). . . 
· · . · .. 136 136 

4. BnepBHe npe)lJiaraeTcH cxena pacna,lla Nd - Pr 
(pHc. 6). B cxeuy BBe,lleHH HOBHe coctoHHHH 10017 (r+); 

149 1 2(1+); 240,9 (0+, 2+); 29318 (I+); 754 181 97119 H 

1183,5 K3B. nnn_K~oro ypoBHH onpe,lleJI8HH BepOHTHOCTH ero 

3aceJieHHH ( £-,. ~·) -pacn8.,ll;OM H COOTB8TCTBYDmHe lg ft • 
. .• - 136 
5. HeKOTOpHe "aHOMaJIJ,H!l8 11 COCTOBHHH C 1T ~r+ B Pr 

HHTepnpeTHPYDTCH_~K KOJIJI8KTHBHHe. 

136Pr ~36Ce 

I. Macc-cneKTpOCKOilH118CKH )lOKasaHa npaBHJI&HOC:U. 

H)leHTH~1tan1rn 136 Pr H y:ro11HeH · ero nepHO){ nonypacna,J1;a 

( T 1/2 .. 12, 9,:tO; 4 W!H), onpoBeprHyTO npe,l1;IlOJIOl:8HH8 o Cyll{8CT

BOBaHHH 70-wmytHoro H30uepa 136pr , ce11eHHe ero oopaso-

·BaHHH B peaK!lHH rnyOOKoro pac~em1eHHH Gd· , 6'rn, 0.00SEi(Pr) 
2. IlpH' pacna)le 136Pr 

0

00Ha~y:m:eHO OKOJIO 80 pallee ~He-
'i ~:.. " ' • " . 

H3B8CTH!IX nepexO)lOB H onpe,lleJieHH HX OTHOCHT8Jil,HH8 HH_TeH-

CHBHOCTH, y'-pH)la nepeXO,ltOB onpe,1te.11eHH umH yYJI&THilOJibHOC-

Telt. 

3. B cxeyy 'pacna,lla 136Pr (pHC. 7) BB8,ll8HH HOBHe 

ypOBHKI076 1I; 2827,7; 2941 17; 299115; 30Il12; 3200,5; 

402313 K3Bo _ . 
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4. IlpHBO,llHTCfl CllCTeMaTHKa 3HeprHll B036Yllt,ll;eHHliX co

CTOHHHH 02, 22, 4i, 5-, 7- B Mpax-H30TOHax cN = 78 

H 80 Cpuc. ·. 8), KOTOpaH IlO,llTBepJK,naer KOJIJieK?HBHYll n ,llBYX

KBa3HHel!TpOHHYll npHpO,lly PMa·ypOBHen. ·'. 

. . 136ce 
5. B tie?HO-tieTHOM 58 78 Bhf,Il;eJieHll KBa3npoTal{HOHHlle 

ypOBHH OCHOBHOrO COCTOHHllfl COCO+), 55212 c2+), 

1313,0 K3B C 4+) 1 ra.w.ia-IlOJIOCll C10921 OC2+~
1
-H 155310 CJ+) 

H GeTa-IlOJIOCll CI076 1 1 K3B co+). 

TaKnM o6pa30M, uxorn npO,lleJiaHHOll pa60TLI CBO,llflTC/I 

K cJie,llyIOllle1,1y: 

I. Ha 6a3e noJiynpOBO,llHHKOBliX ,lleTeKTOpOB 61IJIH C03,llaHll: 

a) peHTreHOBCKllil cneKTpOMerp C Ge ( Li ) -,lleTeKTO

pOM 0;7 cM3 (3HepreTH'leCKOe paspellleHne 830 3B ,llllfl E"r' 
241 O 

60 K3B Am); , 

6) '<f' -cneKrpoMeTpll c Ge ( Li } -,lleTeKTOpaMH 

C 'lYBCTBUX8JibHIIM 06~eMOM 27 ll 47 CMJ (3HepreTH'leCK06 pas-
60 

perueHne 2,5+2,9 K3B ,llJIH Ea-, 1332 K3B - Co ). 
2. Macc-cneKTpOCKOilll'l8CKH ,llOKa3aHa npaBUJlbHOCTb H)leH

THt1>HKai:zyrn 13'7 Nd , 137Pr n 136Pr , onpoBeprHyro npe,llnOJIO~ 
136 

llteHH6 0 CYll!8CTB0BaHllH aKTHBHOCTH C T1,2 ,:OS 70 MllH B Pr • 

YTOtIHeHo 3HatieHUe nepHO,llOB ·nonypacna,lla 
13?Nd ( T112 = 

· . 136p T 
= JB,5.±1,5 MHH) H r ( 1/2 =1219_t0,4 MHH). 

C noMOIJlblO coBeprueHHIIX · r'. -cneKxpo:uerpoB onpe,lleJleHll 

rpaHH'lHHe 3HeprHH nosurp<>HHoro H3JiytieHHH 
141 

Nd . ( E rp = 
13 . 

=795.±8 K3B), 137Nd CE rp =2400.±40 K3B), · 
7
Pr ( E rp = 

136 136 
=1680.±10 K3B), Nd \ E rp =900.t50 K3B), -Pr(- E rp , = 

=2980.t50 K3B). 

-J. TmareilbHo HsytieHll cneKrpu :x: · -11y~~n, a-' .. -11¥l!eR, 
141 · 

~- er- -coana,lleHHR u :iJieKrpoHOB BHyrpeHHen KOHBeIJ9~, . ,Nd, 

10 

t., 

,o,i 

. \ 

137 137 136 136 . Nd , Pr , ~d ; Pr • Ha ocHOBe no11ytieHHIIX 3KC-

nepnMeHXMbHliX ,llaHHliX npe,llJIOllteHH BnepBlle CX8Ml,I pacna,lla 

137Nd 136Nd · · ll · H 3HatIHT8JibHO nepecMOTpeHH paHee npe,llJ1a-

raBlllH8CH cxeMl,I pacna,lla 141Nd ·137pr 136pr. 
. ' . ' 141 

4. CBollcrBa ypoBHen noJiywrnqecKoro Mpa Pr 06-
59 82 

CYllt,ll;aDTC/I no KBa3H'laCTH'lHHM MO,lleJI/IM/2 , 31, B KOTOpliX HCil0Jib-

30BaHO npH6JIHllteHHe TaMMa-.I(aHKOBa (TOA) H ocxaroquoe 

B3aHMO,llellcTBll6 Bli6paHO B BH,lle rayccHaHa ll peaJIHCTH'leCKOrO 

no T eHJ.tHaJia. 

Mil nOKa3MH, 'ITO pactieTHHe xapaKTepHCTHKll BeCLMa qyB

CTBHT8JibHli KaK K BH60py nma "ocraTO'lHOro" B3aHMO,lleilcTBHII, 

TaK HK Bll60py C06CTB8HHWC 3HatieHUn 3HeprHil O,llHOKBa3Hnpo~ 

xoHHIIX cocroauHJ;! 197/2, 2d5/2, 2ci312 , 3s112, 1h 1112. 
· 5. B Mpax 137Nd, 137pr H 137ce BnepBlle HHTepnpexHpo-

BaHu HeKOTOpue O,llHO'laCTH'lHll6 COCTO/IHHH no MO)leJIH 060JIO'l6Ko 

Mil 06HapyxHJIH TaKllCe ypOBHH, npHpO,lla KOTOpliX 06/I3aHa HaJIOllte

HHD BH6pal{Hll 'l8THO-'l8THOrO OCTOBa Ha O,llHO'laCTH'lHlle COCTOH

HHH HecnapeHHliX HYKJIOHOB. 

6. Ha npHMepe e, -3anpemeHHIIX nepexo,llOB rHna 

tg7
12 

_ 2d 
512 

B Mpax 141 Nd H 
137Pr H 3S 1,2~ 2d 3/2 

B MPax 137Nd H 137ce noKa3aHO, '!'XO C y,llaJleHHeM OT AA8P 

c sawtHyxon HeJ;!rpoHHOll o60JIOtIKOlt ( N =82) ,11;axe cawe 
~ - • «· •. • • 

HHJICHHe COCTOHHHH HM6DT 3Ha'lHT8JIL~He npHM8CH ,llpyrHX,KOMIIO-

HeHte 136 · 
7. JlJIH onHC8HH/I CBOICTB qeTHO-'l8THOro Mpa 58 Ce 78 

npHMeHeHH 4)eHOM6HOJIOrH'l8CKHe uo.ii;eJIH (MO,ll8Jib BH6paunlt H KB8. .. 

3Hp0TUUHOHH8H M0,11;8JIL). BHHBJI8Hli HOBHe apryueHTH, nO,ll;TBepx-
. . · 136 

,JtaDmHe CYJll6CTB0BaHHe KOJIJieKTHBHIIX COCTO/IHHlt B Ce • 

II 



136 
8. EOJII,lllHHCTBO ypOBHen H8ll8THO-HeqerHoro Mpa 59 Pr 77 

He y,l(aercn on.11car1, B pa.MKax_npocrux MO.I(enen ,l(JIH c~ep.11qe-

CKHX Mep. Mb! npe,l(JiaraeM.paCCMaTpHBan. "aHOMaJII,Hhle" COCTOH

HHH c Iii' =l+ B 
1~6 Pr B paMKaX M0,!(8JIH, YllHTh!BaDmen 

HaJIOllt8HHH BH6pau11n qerHo-qerHoro OCTOBa Ha 0,l(HOllaCTHllHhle 

CCCTO/IHHH, HecnapeHH!:lX HYKJIOHOB. IIoKa3aHO I qro 

HHU CKOpOCTH 6era-pacna,l(a l36pr Ha ypOBHH 
. ' ~ 

=2i' 22' Ji ,l(a~e He60JII,lliaH ,l(ecpopMal!HH 3THX 

~ u,I0-0,15) M0llt8T nrpaTI, 3HallHT8JII,HYD pOJII,. 

np.11 on.11ca

c 1ir 
RASP ( £ ~ 

TaKnM oopasou, Ha npmv1epe nsyqaBm.11xcn Mep z ~ 50, 

N ~ 82 noKa3aHa T8H,!(8HllllH pa3BHTll/I COBpeMeHHhlX MO,l(eJlell. 

;,!ht Bll,l(HM, qro "nOJIYMHKpOCKOnHll8CKH8 11 MO,It8JIH H,Ityr no nyTH, 

CXOEeMy C reop.11en CllJII,HO,ItecpopMHpOBaHH!:lX·M8P, r.e. nocre

neHHO ycJIOlltH/IDTCH, BKJIDlla/I B paccMOTpeHne KpOMe 0,l(HOllaCTllll

HO_ro ,l(Bllllt8HH/I TaKllte ,l(BYX- H rpexKBa3HllacrHllHOe, a TaKllte 

CB/I3I, 0,l(HOlJaCntqHOrO ,l(Bl!llt8HHH C KOJIJI8KTHBHhlM0 

: Jlnccepra11noHHa/I pa6ora BHilOJIHeHa B Or,l(eJie· MepHon 

cneKTpOCKOilUH n PB.AHOXH!.!HU Jia6oparopnH ffA8PHb!X np06JieM 

061,e.n;nHeHHOro 1rncrnryra R.JiepHwc nccJie,l(OBaHHll. OcHOBHhle 

pesyJII>TaTH UCCJl8,l(OBaHltll, H3J!Ollt8HHH8 B .n;ncceprau1rn, 6HJIU 
' •' 

,l(OJIOY.t8HH Ha XII COBEiII{aHHH IIO M8pHOll Cil8KTpOCKOilliH ll T80-

pmt .n;ecpOpMHpOBaHH!:lX M8P (Jly6Ha, 1971), Ha' XX:l H XXIll exe-
- .· . . 

ro.n;HWC BC8COD3Hh!X COBeII{aHH/IX no ffA8PHOll cneKrpocKOIIHH 

H crpyKType aTOMHOro ffApa (MOCKBa, 1971, T6HJIHCH, 1973),. 

a TaKllte ony6JIHKOBaHH B neq~rn/9- 171. · 
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' PHc. 8. dncxeuaTHKa aaeprHM BOadylltiteHHNi cocroaHnM 
o+, 2+, 4 +, 5-1 7- B iupax-H30TOHax c N' '. =78 H 80. 
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