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1. BBEJlEHHE 

He4eTH~e RApa Sm, COAep*a~He He6onbWOe 4HCflO HeHTpOH08 
C8epx aanonHeHHoi-1 o6ono4KH (N• 82) H npHHaAne*a~He K RAPaM 
nepeXOAHO~ o6naCTH, npeACTa8nR~T 60flbWO~ HHTepec AflR npo8epKH 
pa3flH4H~X TeopeTH4eCKHX npeACTaaneHHi-1, 0AHaKO HX C80HCT8a 
AaneKo He nonHoCTb~ H3~4eH~ 3KcnepHMeHTanbHo. K 4Hcny TaKHx 
RAep npHHaAJ1e*HT

3 
H 

1
: 28m_S&, KOTOp~~ H3y4aflCR 8( d~d1:.:\;i• ( d,t) -, 

(p,p~- (p,d)- ,( He,a)-,(3He, 4n)-H(a,3n) -peaK~,tHRX , npH pac-
naAe 14~Eri 16 •71 , C nOMO~b~ KYflOHOBCKOrO B036Y*AeHHR /S,9/ H Mecc-
6ay3pOBCKOH cneKTPOCKOnHH/W/ /CC~flKH Ha 6onee paHHHe pa6oT~ 
npHBeAeH~ e111• 1~ /. 6~no ycTaHoaneHo 6onbwoe 4Hcno 8036Y*AeH-
H~x COCTORHHH 147Sm H AeTanbHO H3y4eH~ C80HCT8a HeKOTOp~X 
HH3KOnema~HX yp08HeH. 0AHaKO cpaBHHTenbHO Mana H38eCTHO 0 
C80i-'1CT8ax COCTORHHH C 3HeprHeH 8~We 1 M3B, oco6eHHO HeAOCTa
T04HO AaHH~x o aepoRTHOCTRX H napaMeTpax CMeWH8aHHR MYflbTH
nonbHOCTeH nepeXOA08, pa3pR*a~HX 3TH COCTORHHR. HeAa8HO na
paMeTp~ CMeWHBaHHR MYflbTHnOflbHOCTeH AJ1R HaH6onee HHTeHCH8H~X 
nepexoA08 1

1
47 t'Jn ~~nH onpeAeneH~ npH H3y4eHHH yrno8~x y-y -

KoppenR~,tHH 13 H pacnaAa opHeHTHpo8aHHbiX RAeP 147Eu 1141. B Ha
CTOR~e~ pa6oTe H3y4aflCR pacnaA RAep 147Eu, opHeHTHp08aHH~X npH 
C8epXHH3KHX TeMnepaTypax 8 *ene3HOH H raAOflHHHeBOH MaTpH~,tax, 
C ~,tenb~ nony4eHHR H080H HH~OpMa~,tHH 0 napaMeTp.ax CMeWH8aHHR 
MYflbTHnOnbHOCTei-1 nepeXOA08 H cnHHax ypo8HeH 47Sm. npeA8a-

/15/ 
pHTenbH~e peaynbTaT~ ony6nHK08aH~ 8 pa6oTe 

2. METOJlHKA 3KCnEPHMEHTA 
147 147 

HccneAyeM~e o6paa~,tbl Eu ~- H Eu Gd 6~nH npHroTo8ne-
H~ nyTeM 8HeApeHHR 147 Eu 8 *eneao H 141ad 8 raAonHHHi-1, 
npH4eM H3MepeHHR np080AHflHCb nocne Taro, KaK MaTepHHCKHi-1 H30-
TOn 147 Gd I T112 = 38,1 4/ npaKTH4eCKH nonHOCTb~ pacnaAancR 
8 147Eu. PaAHOaKTH8H~e H30Ton~ 147 Eu H 147 Gd 6blnH nony4eH~ 
8 peaK~,tHH rny6oKoro pac~enneHHR TaHTana npoToHaMH c 3HeprHei-1 
660 M3B Ha 8HyTpeHHeM ny4Ke CHHxpo~,tHKnoTpoHa OHRH. nocne paAHO
XHMH4ecKoro 8~AeneHHR ~paK~,tHH e8pOnHR H raAOnHHHR pa3AenRnHCb 
Ha 3neKTpoMarHHTHOM Macc-cenapaTope. B npo~,tecce cenapa~,tHH HOH~ 
147 Eu 8HeApRflHCb 8 npeA8apHTenbHO OTO**eHHY~ ~Onbry H3 4HCTo
ro /99,999%/ *eneaa npH yCKOPR~~eM noTeH~,tHane 65 KB. npH 8HeA-
peHHH 147Gd 8 MeTannH4eCKHI-i raAOflHHHi-1 /4HCTOTOH 99,9%/ HC-

Q 6bEU~HEHHhl~~ ~!HC TI1TY :
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nonbaoeanc~ ycKopR~~H~ noTeH4Han 35 KB. nocne HMnnaHTS4HH 
raAOllHHH~ nnaBHJlCR Ha TSHTSJ10BO~ nOAnO*Ke 8 BSK~yMe -1Q-6 Topp 
AnR nony4eHHR OAHOPOAHOrO TBePAOrO paCTBOpa 14 Gdg_~ 6onee 
nOAP06HO TeXHOJlOrHR npHrOTOBJleHHR o6p~3U.OB C HCnOJ1b30BSHHeM 
raAOilHHHeBO~ MaTpHU,bl Oni-1CSHS 8 pa6oTe· lSl. 060lt1M o6pa34SM 'npHAS
BSllSCb cpopMa AHCKa A1-1SMeTPOM ... 6 MM, H SKTHBHOCTb C HX noeepx

HOCTH MeXSHHYeCKH YASllRJlSCb. 
TeMnepaTypa o6paau.oe 147 EuFe H 

147 
EuGd, oxnamAeHHbiX 

AO CBepXHI-13KOC1 TeMnepaTYpbl npH--;OM/OWH KOM6H~IIIPOBaHHOro pe(f>pH-
!), 4 17,18/ >KepaTopa pacTsopeHHR He a . He , 1113MepRnac·b fiAePHbiMH 

opHeHTS4HOHHbiMH TepMoMeTpaMI-1 
57 Cof..!t H 

54 
M.n!::Jj cooTseTcT

seHHO. 
faMMa-H311y4eHHe perHCTPHPOBSilOCb OAHOBpeMeHHO nO,Q yrnaM~ 

0=0° ~ 90° K Hanpa8neH~~ 8HewHero MarHHTHoro nonR c nOMO~b~ 
Ge(Li) ,QeTeKTOP08 c pa6ot.ntMH· o6oeMaM~ 29 ~ 54 cM 3 ~ paapewe-
H~eM l-3,5 K3B np~ aHepr~~ .1332 K3B, AeTet<:TOPbl pacnonaran~cb 
Ha paCCTORHHH 10 CM OT ~eHTpa o6paa~a. CHCTeMa perHCTpa~~H 
Hany4eHHfl. onHcaHa 8 pa6oTe 1 16/ • 

.QnR· onpe,QeneHHR aHa4eHHH aH~aoTponHH 1- W(0°) "' W(90°)-1 
yrno8oro pacnpe,QeneHHR y-ny4eH 6brll~ npo8e,QeHbl nRTb cep~H 
H3MepeHio1H AJlR o6paa~a 1·

47 Eu Fe H TPH cep~H - AhR 147Eu Gd. 
HopMHp08aHHble HHTeHCHBHOCT\.1· wee) onpe,QeJlflll~Cb KaK OTHoweH~fl 
nno~a,Qea:i nHKOB B cneKTpax, H3MepeHHbiX COOTBeTCTBeHHO npH TeM
nepaType T%13,6/1/" 13,7/1/ MK" np" TeMnepaTypeT-1 K. 
CneKTPbl y- I1Y~!'9"1 o6pa6aTbrBa!1>1Cb Ha 3BM 63Cfl-6 np>1 noMOUI>1 C>1C-
TeMbl nporpaMM . • 

3. AHAilH3 3KGnEPHMEHTAilbHbiX ,QAHHbiX 

AHam1a aKcnep~t~MeHTailbHbiX ,QaHHbiX npo8o,Q~ncR n'o MeTOAY, noA
po6Ho Onlo1CaHHOMY 8 pa6oTe120< np\.1 3TOM YICnOJ1b3~Bai1HC'b. ,QaHHble 
o pacna,Qe 147EU H3 pa6oT 17 • 121. CooTBeTCTsy~~afl 4ac.Tb cxe-
Mbl B036y>K,QeHHbiX COCTOfiHHH 

1478m npe,QCTaBJleHa Ha pHC, 1. 3Kcne-
p~MeHTa11bHble aHa4eH~fl aHI-130Tpon~~ yrllOBbiX pacnpe,QeneHH~ B 2A2U2 , 
pacc4~TaHHble no cpe,QH~M sa8eweHHbiM aHa4eHHfiM 1- W(0°) H W(90°)-1 
C y4eTOM nonpaBOK Ha KOHe4Hble 

CTaBJ1eHbl 8 Ta611. 1. 
AnR {3 -nepeXO,QOB Ha ypOBHJ.1 

TenecHble yr11bl ,QeTeKTOpos, npe,Q-

147sm Mbl npHH~Man~ Ta6m14Hble 
1 221 3Ha4eHJ.1fl K03¢¢~~~eHTOB ,QeOpHeHTa~~~~~ U2, , npe,QnOJlarafl, 

4TO AjJ3'"" 1 IIIJl\.1 2 0 np~ pac4eTe u 2 ,QJlfl YPOBHei1' aaceJlfliOLL\~XCfl 
TaK>Ke nepeXO,QaMJ.1 C BbiWeJle>Kall\HX COCTOHHH~ 147 8m, HCnOJ1b30Ba-
JlHCb napaMeTpbl CMeWJ.1BaHJ.1fl MYJlbTHnOilbHOCTe~ 8, nolly4eHHble B Ha-
CTORLL\eil! pa6oTe, H 3Ha4eHJ.1fl I 8(aK)j, pacc4~TaHHble no 3Kcnep~-
MeHTaJ1bHbiM /? ,1 2/ H TeopeT~4eCKHM / 23 / 3Ha4eH~fiM K03¢¢J.1~HeHT08 
BHYTpeHHeill KOHBepCJ.1H ~K· 
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Ta6nm~a 1 

3Ha'l.:l:eHHR aHH30TpOIIHH yrJIOBOI'O pacnpep;eneHHH y -nyqeif, 
COIIpOBO)[{,l];alO~X pacna,lJ; opHeHTHpOBaHHbiX R,lJ;ep 147Eu. 

121,2 -o,l251(73) -o,0725(82) 

197,3 -o,0812(32) -o,0447(34) 

276,3 0,!48(66) 

368,3 0,143(66) 

505,0 0,530(59) 

601,4 -o,33Il (22) 

677,5 -o,2523(25) 

749,8 -D,351(3I) 

798,7 -o,II50(28) 

809,4 -0,40(15) 

846,2 -o,02(7) 

856,9 -o,3251(5!) 

879,7 0,537(32) 

933,0 0,0695(58) 

942,2 0,246(4!) 

-0,1954(46) 

-D,1550(24) 

-D,I25(66) 

-o,07I0(43) 

-Q,l886(80) 

0,326(52) 

0 ,0483(64) 

0,197(19) 

955,8 -D,2096(45) -D,I252(67) 

Ta6nHu;a 2 
147 

ITapaMeTphi opHeHTaiJ;HH AJU:I Eu. 

1059,0 -o,223(7I) -O,I6(II) 

1063,4 -o,387(22) -o,274(40) 

1074,7 0,065(35) 

1077 ,o 0 ,0232(58) 0,0184(52) 

II06,9 0,445(%) 0,35(16) 

II20,4 -0,305(27) 

II80,2 0,22(IO) 

1!96,8 0,!49(22) 

1255,9 0,7360(88) 

1274,6 

1317,8 

1332,0 

1350,2 

1427,4 

11149 ,I 

-D,64I (60) 

0,070(27) 

-D,I45(12) 

0,009(20) 

0,062(13) 

-o,346(29) 

-o,I73(2I) 

O,Il6(55) 

0,072(27) 

0,438(27) 

0,064(20) 

0,052(46) 

-D,I86(23) 

napaMeTpbl OPI-1€HTaLV•H'i oc
HOBHOrO COCTORHI-1R 147Eu 
I I"= 5/2+ I 6biJ1~ onpeAeneHbl 
no I-13MepeHHbiM 3Ha4eHvtRM 

EJ rf-+ rf 
B
2 

B
2 

aHvt30Tponvtl-1 E2-vt El -nepe
XOAOB C 3HeprvtRM~ 798,7 VI KSB 

798,7 
856,9 

3/2-.. 7;r 
3/2+-.3/2-

147
Eu& 

147
E.6d 856,9 K3B cooTBeTcTBeHHO 

1,076(26) 0,663(65) ~ TeOpeT~4eCK~M 3Ha4eH~RM 
I ,086(17) 0,630(27) K03<J><l>~4"eHTOB A2. nony4eH-

Hble Bem14HHbl B2 VI VIX cpeA-
Cpe;l!H. B3BemeH • I ,084(15) 0 •635(25) H~e eaeeweHHble 3Ha4eH~R ~~~~--~~~~~ 

4 

npeACTasneHbl B Ta6n. 2. 
napaMeTp opvteHTa~vtvt B2 RBJ1ReTCR $YHK~1-1eH TeMnepaTyp~ VI 

csepxTOHKoro MarHvtTHoro pacll\enneHI-1R ~""llH/Ik, rAe 11- vt 
3Hep
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MarHIIITHblj;i ,Q!IInOilbHbl~ MOM.€HT Ill Cn!IIH Opiii€HTIIIPY€MOrO F!,Qpa, H - 3$

~eKT!IIBHOe CB€PXTOHKO€ MarHIIITHO€ none, ,Qe~CTBY~~ee Ha Opiii€HT!II

py€Mbl€ FI,Qpa B B€Ll.I€CT8€ ¢eppoMarHIIITHO~ MaTp!IIU,bl, a k - noCTORH

HaR bOilbU.MaHa. 3neKTpi41..1€CKI4M KBa,QpynOilbHbiM B3a!IIMOA€~CT8!11€M 

IIICCJl€.QY€MbiX R,Qep npeHe6peraeM. Jt1cnOilb3yA .noi1yi..I€HHbl€ 3Ha4€HIIIA 

napaMeTpos op~~teHTau.ww, MO>KHO pacC4!11TaTb een~~t4!11Hbl ! 11 HI = 

8+6,6 +0,33 -25 147 
=/177, _6 z~~.M. xT=/8,96_ 0 31 /x10 /1>1< Ail~ Eu~!'" !"HI= 

' • ~ 14 7 
=90,2/34/ e.M. x T=4,55/17/x10-20 A)I( Ail~ EuGd. 3Ha4eH"~ csepx-
TOHKoro MarH"THoro non~ IH!=148,2/9/T 124/"IHI =29,0/35/T 12%ef1-
CTBY~Il.lero Ha R,Qpa 

153Eu B >K€Jl€3HO~ Ill ra,QOil!IIHIII€80~ MaTp!IIU.aX CO

OT8€TCTB€HHO, nOI1Y4€Hbl M€TO,QOM M€CC6ay3pOBCKOi:1 cneKTpOCKOn!ll!ll. 

C 14CnOilb30BaHH€M 3TIIIX B€Iliii4HH jHj ,QilR MarHHTHOrO ,QIIInOJlbHOrO MQ-

M€HTa RAPa 
147 Eu nony4aiOTCA 3Ha4€HIIIA ; 11: = l,ID/5/ A. M o np-111 

Opi-1€HT1.1pOBaHII1-1.1 8 )I(€J1€3€ 1.1 llli ::::t·3,1/4/ A.M. - B ra,QOI11-1HH14o bOilb

WO€ pacXO}f(.Q€HIIIe een~t~41-1H Ill: H€Ilb3A, no-eiii.QIIIMOMY, OTH€CTIII 

Ha C4€T 3Il€KTPH4€CKOrO KBa,QpynOilbHOrO B3a!IIMO,Q€i:1CT81-1R, KOTOpOe 

He Y4111Tb1Banocb HaMI-l np-1-1 pac4eTax. Cne,QyeT npe,Qn0110H<J.1Tb, 4TO 

Hecornac1-1e a 8€IlH4HHax \11! o6ycnoeneHo pa3Ili-141-1RMH a TexHono-

rllllll np1-1rOTOBI1€HIIIfl o6pa3~oe Eu.f_e 111 8 MeTo,Qax onpe,QeneHI-l.R 

3Heprllllll CB€PXTOHKOrO paCil.lenneHIIIfl, npiiiM€HA8WIIIXCR B HaCTORil.l€~ 

pa6oTe 111 8 p-a6oTe / 241 

LITo KacaeTCR ·a6pa3u,oe Eugj, TO MeTOAbl 111x np~t~rOT08Ile-

HIIIfl, ~<~cnonb3oBaHHble a HaCTORll.le~ pa6oTe /cnnaeneHI-1€ pa,Q~<~oaK-

T~<~8Horo 147Gct c MeTanni-14€CKt.1M ra.Q011HH&-teM/ "' a pa6oTe
1251 

/06Ilyl..leHI-1€ M€TaJlm14€CKOro ra,QOilJ.1HHfl T€nilOBbiMH Hej;iTpOHaMIII ,QilA 

nony4eH~~t.R 153Gd I, no-BIIIAIIIMOMY, no3BOI1RIOT nony4HTb .QOCTa

T04Ho O,QHOPO.QHbl~ TB€PAbl~ pacTBOP 3aM€Ll.I€HIIIR ,Q04€PHHX t.130TOnOB 

eepOnHR 8 ra,QOilt.iHIIII-1 Ill, KaK CI1€,QCTBIII€, ,QOCTaT04HO 6J11-13KJ.1€ 3Ha-

4eHIIIF! ceepxTOHKoro MarHHTHoro non.Ro TaKHM o6pa30M, gnR ocHo8-

Horo COCTORHIIIR 
147 Eu CI1€,QyeT np~HRTb 3Ha~€HIII€ MarHIIITHOrO 

A~<~nOnbHoro MOM€HTa ! u! = 3,1/4/ R. M 0 , KOTopoe cor nacyeTCR c ee

IlW-H1Hoj;i ; (1! ""3,7 /5/ A. M 0 , onpe,QeneHHO~ 1 141 np~.-1 ~<~3y4eH~<~t.1 pacna,Qa 

R,Qep 147 Eu, Op~~teHT~<~POBaHH~X B raAOni-IHI-11-lo Jt1CnOilb3YR ycTa-

HOBI1€HHO€ HaMill 3Ha4€HH€ \u:, AilA ceepXTOHKOrO MarHI-!THOrO no-

IlA, A€i:1CTBYIOil.l€rO Ha npHM€CH~e .RApa 8 HaweM o6pa3~e 147 EuFe, 
MO>KHO onpegemHb B€I1H41-1HY iH>-·53,3/55/To --

Ha ocHoBe Ha~AeHHbiX 3Ha4eHHJ)i B2 111 H3MepeHHbiX 3Ha4eHI-1J)i aHH-

30TPOnHl-1 y-ny4e~ 6b1Ill-1 pacc4\.HaHbl K03$¢l~<~u~<~eHTbl A2 yrnoeoro 

pacnpe,Q€Jl€HI-1R I-13I1Y4€HI-1A Ill COOTB€TCTBYIO~He !liM 3Ha4€HIIIfl napa

M€TPOB cMew~<~BaHHR MYilbTIIInOilbHOCTelii Oo Bee pe3ynbTaTbl HacToR

ll.\€J)i pa6oTbl np~t~BeAeHbl e Ta6n.3. OA~ ~<~3 ABYX 3Ha4eHHi:1 8, no

ny4a~~~<~XCA npH peweHHH KBa,QpaTHOrO ypaBH€HHR, C8A3~Ba~ll.l€rO 

eeni-14~<~H_bl A 2 1-1 fi, Bbl6~<~panocb nyTeM cpa8H€H~<~R c AaHHbiMH o Kd,3$

¢~<~UIII€HT·ax 8HYTP€HH€~ KOHB€PCIIIIII aK /7,12/. 
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Ta6JIHqa 3 
llapaMeTpbi cMeiUHsamm 147 MYJibTHITOJibHOcTe.H IJ,JIH rrepexoAoB Sm. 

EYP KSB !,.. E} KSB I'}( 
A2 0 ' f 

I 2 3 4 5 6 7 
121,2 5/2- 121,2 7/2- -0,2II(20) -o,278:to,ozo E2/MI 
197,3 3/z- 197,3 7/2- -0 ,133(10) O,OII:to,OII M3/E2 
798,7 3/2- 601,4 3/z- -0,4078(%) o,oo5:to,oo6 E2/M1 

677,5 5/2- -0,3134(76) -o,48!o,o2 E2/MI 
809,4 9/2- 809,4 7/2- -0,46(17) 0 46+0 ,17 

' -G ,I2 E2/MI 
1043,5 I/2- 846,2 3/2-

(3Jr) 846,2 3/2- -0,025(86) -0 ,24:to ,06 E2/MI 
1054,2 3/2+ 933,0 5/r 0 ,0892(64) -0 ,009:to ,006 M2/EI 
1063,4 7/2+ 942,2 5/z- 0,323(25) o,oo2:to,o13 M2/EI 

1063,4 7!2- -0,4I6(23) 
+ . 

-0,03"0,03 M2/EI 
1077,0 5/2- 278,3 3/2- 0,208(93) 0,086!o,048 E2/MI 

879,7 3/2- 0,757(44) -0 ,23:to.,03 E2/MI 
955,8 5/2- -0,295I{76) -O,I24!o,007 E2/MI 

1077,0 7/2- 0,0360(69) -O,O?I:to ,005 E2/MI 
II80,2 5/2(+) I059,0 5/z- -0 ,322(93) -o 10+o,o9 M2/EI ' -0 08 

II80,2 7/2- 0,2I(IO) 0 06+0;d9 M2/EI ' -o ,08 
I3I7, 7 3/2- II20 ,4 3/2- -0,372{27) -O,OI8!o,OI7 E2/MI 
1317,8 5/2! I3I7 ,8 7!2- O,II6(30) -o,o1:to,o2 

Hmt -6 ,6ti ,I 
7/z- I3I 7,8 7/z- 0,087(22) -0,61!o,03 E2/YI 

13I8 ,I 3/2- II%,8 5/2- 0,178(25) 

HJIH 5 ,3~ :~ 
~ 7+0,8 

' -I ,I E2/MI 
5/2- II%,8 5/2- 0,202{28) j~j;,o25 E2/YI 
7/2- II%,8 5/2- O,I52(2I) -8,3:8:~ E2/YI 

I449,I 5/2- I449,I 7/z- -0,46I(33) 
"' 

-I ,2.;l>E 0,6 E2/III 
7/2- I449,I 7/2- -0,346(25) -o ,n:to ,03 E2/YI 

Hllll I ,3sto,o8 
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Ta6JIHI..J;a 3 / npop;oJDKeHH·e/ 

I 2 3 4 5 6 7 

I453,2 512- I255,9 312- I,037(I8) -0 53+0,04 E2IMI • ~.as 

HJIH -I ,oi::lJ ·8~ 
. . 

I332,0 512- -0,204(17) -0,205!o,OI5 E2IM1 

Hmt: 2, B±o ,I 

147I ,4 312- 1350,2 512- O,OII(25) -0 ,076to ,024 E2IM1 

147I ,9 312- 1274,6 312- -0,790(75) 0 30+0,09 
' -0,07 E2IM1 

HJIH I, ?to ,3 

512- 1274,6 312- -0,900(85) 0,89 .. ~,;;2,15 E2IMI 

1548,5 312+ 368,3 512(+) 0,176(81) 0,06!o,07 E2IMI 

749,8 312- -0,4I9(37) o,012to,o24 M2IEI 

1427,4 512- 0,078(16) -O,OI9!o,014 M2IEI 

4. KBAHTOBbiE XAPAKTEPHCTHKH YPOBHE~ 147 
Sm 

" _, ' 17 _, 
YpoeH" 121 , 2 K38, I : 512 " 197,3 K38, I s 3/2 . 3Ha4eH"e 

napaMeTpa CMeWJ.1BaHJ.1.R MY!lbTJ.1nOJlbHOCTe~ 8(E2/Ml)• O;Z78/20/ 
A!l.R nepexoAa. 121,2 K3B 6~no HaMJ.1 onpeAeneHo no J.13MepeHH0~ 
SHJ.130TpOnJ.1J.1 J.1 paCC4J.1TSHHOMY 3Ha4eHJ.1~ K03$$J.1~J.1eHTa ,QeOpJ.1eHTa-
~J.1J.1 U2""0;547/43/. nony4eHHoe aHa4eHio1e 0 8 npe,Qenax 3KcnepHMeH-
TanbHb1X OWJ.160K cornacyeTC~ C eeJlJ.14J.1HOiil !.Sj ;,0,33/3/, HSiiiAeHHOii!

1261 

no OTHOWeHJ.1~ J.1HTeHCJ.1BHOCT.e~ Ll-,L2- ·J.1 L3-JlJ.1HJ.1~ 8 KOHBepCHQH-
HOM cneKTpe 147 Eu, a 3HaK coena,QaeT co 3HaKoM, onpe,QeneH-
HbiM no yrnoBoH KOppeJl.RI.IJ.1J.1 KSCKS,Qa 933-121 K3B/?,l2/ 

An.R nepexoAa 197,3 K3B, paap.Rma~~ero ypoeeHb c TaKoH me 
3Heprlo1eH, 6b1Jl0 paCC4J.1TSHO 3Ha4eHJ.1e U2 ,.0;554/38/ J.1· nony4eHa 
8e!l'J.14J.1Ha A 2 .. -0,133/10/, xopowo cornacy~lllaRC.R c TeopeTH4eCKI-1M 
3Ha4eH"eM A2s-0,143 122/A11R 4"CToro E2-nepexoAa )12~ 712. 

3TH $SKTbl YKS3bi8S~T Ha TO, 4TO CAe!lSHHble HSMJ.1 npe,QnOJ10me
HJ.1fl o xapaKTepe ,8-nepexo,QOB o6ocHoBaHHbl 1o1 4TO ·cnJ.1Hbl Bbtwene
mali.IJ.1X YP08HeH J.1 napaMeTpbl 8, J.1CnOJlb30BSHHble npH pac4eTe K03$
$HttJ.1eHT08 U2, onpeAe!leHbl 8 OCHOBHOM npa8J.1JlbHO. 

YpoeeHb 718,0 K38, I"~ I 112 +I. np- "3y4eH"" ( d,p) -peaK~-- 131 

6b1Jl0 ycTaH08JleHO COCTOflHHe C 3HeprHeH npHMepHO 720 K3B, 3Ha-
4eHio1eM I"=- 112+ vr op61-1Ta.nbHbiM MOMeHTOM L=-0~ Ypo8eHb 1436,J K3B 
c TaKI-1MI-1 me xapaKTep\.IICT'I-1KaMI-1 Ha6JlioAaeTC.R npH pacnaAe 145 Eu 20( 
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rAe OH aacen~eTcR nepexoAoM 111,1 K38 c ypoaHR 1547,3 K3B 
/1"2 3/2+/ ~ pa3pAmaeTCR nepeXOAOM 542,6 K38 Ha COCTORHH€ 
312- c 3Hepr~e~ 893,7 K3B. AHanorH4Hble ypoaHH 1054,2 i<38 
/l "- 312+ I ~ 197,3 K38 I I"- 3/2- I, HMeiOlll~e no,qo6Hble 
cnoco6bl aaceneHHR l1 paapRAKH, H.a6ntoAatoTCR H -np~-1 pacnaAe 147 Eu. 
B y-c-neKTpe 147 Ell Ha611to.Aam1cb 171 

JlHHVH1, -cooTeeTCTBYKlLI.lHe ne-
pexoAaM 336,3 H 520,7 K38, He pa3M€LLl€HHbiM Ha cxe_Me pacna,qa. 
CyMMa 3HeprH~ aTHx nepexoAoB pasHa paaHOCTH 3HeprH~ ypoaHe~ 
1054,2 H 197_,3 K38. EcnH npeAnono}!{!tlTb, 4TO -nepexo,q 336,3 K38 
aacenReT cocTo.AHHe 1/z+:a nepexoA 520,7 K3B paapAmaeT ero, 
TO 3HeprHR 3Toro ypOBHR paSHa 717,96/16/ K38, 4TO B npeAenax 
3KCnepHM€HTa1lbHbiX OWJ.150K COrnacyeTC.A C 3Hepn1e~ COCTORHHR 
l/2+,Ha~AeHHoro a pa6oTe 131 . TaK~M o6pasoM, MO*HO saKn~4HTb, 
4TO npH pacnaAe 147 Eu B036ymAaeTCA COCTOAHHe 718,0 K3B, 
I"* /112+/ c lgft-12,5. 

" -YpoaeHb 798 '7 K3B' I = 312 . napaMeTpbl 0 AilH nepexo,qoe 601 '4 
H 677,5 K3B 6~nH onpe,QeneH~ HaM~ He3aBHCHMO OT CBOHCTB nepe
XO,QOB, 3aceJ1A~HX 3TOT ypOBeHb. no 3Ha4eHHRM aHH30TponHH AnA 
E 2 -nepexoAa 798,7 K3B 6blnH onpeAeneHbl npoH3Be,Qe-HHA K03$$H-
4HeHTOB BzU2 =0,805120/ AilH op~eHTS4HH a "'ene•e H B2U2 ~0,497130Ia raAOflHHHH H Ha HX OCHOBe - napaMeTp~ CMeWHBaHHR MynbTHnOJ1b
HOCT€~ ilJIH nepexo.qos 601,4 H 677,5 K3B J(E2/Ml)= 0,005161 H 
-0,48/2/ COOT8eTCTB€HHO/ X?pOWO cornacy~~HeCA C aei1H4J.1HdMH 
6 1601 ,4/KJBI = 0,01ll41 

27 
" 6 1677,5 K3BI = -0,4714/ 27- 29~ -0,42/5/ ? H -0,43/4/ ts; onpe,Qei1eHHblMJ.1 npH H3yl.!eHHI'I Yt1lOBbiX 

KOppei1.ALV11-1 Y - llY'I.!ePi. 

YposeHb 809,4 K:>B, I"= 912-·. YposeHb c 3HeprHe>i np~MepH9 
809 K38 Ha6Il10Aailc>l a (d,t) '1i , (a, 3n)- , ( 3He,4n)-L 51 ~ ( 

3He.a)..:'• 291 

peaKLt-14AX, npH HeynpyrOM pacceAHHH ,Qe~TpOHOB/l/ £.1 npw 1<YilOHOB-
CKOM aoa6ym,QeHHH 147Sm 18 •9!· KaaHTOBble xapaKTepHCTHKI>'I aToro 
YPOBHA/ I 17 = 9/2-~ onpe,qeneHbt np111 l-13y1..!eHHH ( 3 He, a) -peaK
lJ,HH129. /B pa6oTax16 •71 Ha OCHOBe 3Heprvu:;j nepeXOAOB 809,4 J.1 
1 006_, 7 K38 ae-eAeH ypoaeHb 1006,7 K38, pasp.A}I(a~u.tH:PiCA 3THMH ne
peXOAdMI1/. B npeAnOJ10}1{eHJ11-1, LITO nepeXOA 809,4 K38 pa3pfl)f(aeT 

8 4 " - " 0 +0 17 ypoaeHb 09 ,· 108, I ""' 9/2 , HaMH nony4eHo 3Hal4eHHe u• ,45 
0

• • 
171 - .12 xopowo cornacyiOll.leecH c OtleHKO~ !o(aiJ!·.::0,43 . 3Ha4eHHe lgft 

AnR 3~eKTPOHHoro saxsaTa Ha 3TOT ypoaeHb, pacC4J1TdHHoe no AaH
HbtM pa60Tbl /7/• paBHO 1 0, 4. 

YpoaeHb 1043,5 K3B, I"~ 112-13127. Ha ocHoae MYilbT~nonbHo
CTH/7/ Ml -nepeXOAd 846,2 K38, pa3pRma~u.tero 3TOT ypoBeHb, eMy 
MO)f(HO npHnHcaTb 3Ha1..4eHHR I"~· 1/2-, 3/2- HllH 5/2-~B npeAenax 
3KcnepHMeHTaJ1b~X OWJ160K H3MepeHHaR aHJ.130TponHR y-ny4eH 
846,2 K38 COrnacyeTCR KaK C eenHYHHO~ cn~Ha 1/2 /H311Yl4eHHe 
AOllmHO 6b1Tb J13oTponHblM/, TaK 11 co 3Ha4eHI-1AMI-1 I"""' 3/2 _, 11 5/2-~ 
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/7/ 
0AHaKo, nplo1HY!Ma.A 80 8HJ.1MaHio1e 60JlbWYIO se.ni-1414HY lgft,. 10,0 • 
cneAyer OTAaTb npeAn04TeHHe 3Ha4eHio110 I"~ 1/2~ OrMeTHM, 4TO 
npH H3Y"€HHH ( d,p) -peaK~HH/S/ AftR ypOBHR 1043,5 K38 HafiAeHO 

aHa4eH!-1e op-61o1ra.hbHoro MoMeHra L ... l. TaKV1M o6pa30M, yposHIO 
MOmHo conocraeJ.1Tb O,QH04acn14HOe -cocro-.RHio1e 3p V2. CocTORHHfl 

C Tat<Oi:1 KOH$Y1rypa41-1€ill Ha61110Aa10TCR .B 
145 Sm , 145Nd 111 147 Nd. 

4 " + YpoeeHb 105 ,2 .t<38, 1 = 3/2 . KsaHTOB-ble xapaKrep~t~CTI-1-KH 
3TOrO YPOBHR 6b!Jllo1 ycraHO-BJl€Hbl II/ Ha OCHOBe E 1-MyilbTY1nOJlbHQ

CTJ.1 nepeXOAOB 856,9 lo1 --933,0 K38 lo1 yrllOBbtX KOp-peJlRt.tltlH ·Y -ny-

4elli. HaMepeHHble HaMH 3Ha4eHlt1R aHI43orpom"'"" Afl.A 3Tl4X nepexoAOS 
crporo noATBepmAa10T 3Hal.leHVIe I"" 3/2. 

YpoaeHb 1063,4 K3B,l17 --7/2+. CornacHo MY11bTHnOJ1bHOCTH El
nepexoAOB 942,2 lo1 1 063,4 K38 /// ypOSeHb MO>KeT lti.MeTb KBaHTOBble 

xapaKTepYICn1KVI 5/2+ I-1JH1 7 /2+. Ha -OCHoae Jii3MepeHHbiX HaMio'l 3Ha4e

HVI~ aHI-130TpOnHVI AJ1H 3TI-1X nepeXOAOB CnVIH ypOBHH onpeAeJlHeTCA 

OAH03Ha4HO KaK 7/2. 

YpoaeHb 1077 '0 K3B' 1
11 

= 5/2-'. KaaHTOBble xapaKTepJ..1CH1KI-1 5/2-
6biJ1J..1 ycTaHOBJleHbl I 12/ Ha OCHOBe MYJ1bTitlnOnbHOCTH Ml BCeX nepe

XOAOB, paapR~a~~~~~x 3TOT ypoaeHb, HsMepeHHble HaMill aHYI30TponVIH 

y-ny4e~ 879,7 Ill 1077,0 K38~cTporo nOAT8€P>KAa~T 3Ha4eHVIe Cni-1-

Ha 5/2. AnA nepexoAa 955,8 K3B, paapA>Ka~~ero 3TOT ypoaeHb Ha 

COCTORHM€ 5/2-, HaMH HaHAeHO 3Ha"e;me I>(E2/1\11)=-0,124/7/, Ko

TOpoe He cornacyeTCR C BeJ1J.141-1HQ}1 8(E2/M1) •-0;31/5/, paCC'4HTaH

HOi:1 HaMVI no 3Kcnepw-1.eHTanbHbiM .qaHHbiM 128 •291 o6 yrnoaoi:1 y-y 
KOppenH~VIVI KaCKaAa 956-121 K3£ c' y~eTOM HOBOrO 3Ha4eHHR cn~t~
Ha. 3TO paCXO>KA€Hio'le MO>KHO, no-BitiA~M9MY, o6~CHVITb HH3KVIM 3Hep-

reTit14eCKI-1M paapeweHit1eM Nal(Tl) AeTeKTopoa_, npHMCHHBWio'IXCR 
128 29/ . 

s pa6oTax ' ? LITO He noa·sonJ..11lo OTA€J1t.1Tb BKJlaA a yrnoay10 

Koppemu.J,H~ Kact<aAa 933-121 K3i3, B -HeAaBHO ony6n~t~KoBaHHhiX pa-

6oTax no l-13y4eH!.o110 yrnoebiX y-y -KoppenR~Hi1 c noMO~b,KJ Ge(Li) Ae

TeKTopos nofty4eHb< 3Ha"eH"R -0,18.,: 8 .,:0,0017 1 " o=-O,OS/7/' 131, 

xopowo cornacy~ti.\YieCA c aen~-tYHHoC1 0 ~t~3 HaCTOAU\ei:1 pa6oTbl. 

YpoaeHb 1180,2 K38, r""" 5/2 (+)_. 3ToT ypoa~Hb aacenReTcA Ml
nepexoAOM/7/ 368,3 K38 C YPOBH~ 1548,5 K38, KBaHTOB~e xapaKTe

p!.o1CT!.o1Kl1 KOTOpOro HaMJ.-1 6biJ1111 yCTaHOBJ1€Hbl Kat< 3/2+, VI paap~>KaeT-CA 
HS cocToRHHR 3/2-; 512 _,VI 7/2-; tne,qoaaTenbHO, cnJt~H l-1 '-leTHOCTb 

YPOBHR 1180,2 K38 paBHbl 5/2+. 3Ha~eHJ.1~ SHii130TPOn-YIJ.1 AllR nepexo

AOB 1059,0 H 1180,2 K38 Ha COCTORHHR 5/2-'~ 7/2- CTporo noA

TBep}f(AaiOT 3HaYeHHe I",. s;z+; \II nOJ1Y4€HHble HaMH napaMeTpbl 0 
A11R 3T~t~x nepexOAOB cooTseTcTayiOT MYllbT~t~nonbHOCTRM E1+(1,o+2,~%M2 

-1,0 
111 El+(l,3~i·,91 )%M2. 0TMen1M, 4TO E2 -MyllbTvtnonbHOCTb nepexoAa 

1180,2 K38/?/ He COOTBeTCTByeT n0110>KJ.1TeJlbH~ 4eTHOCTJ.1 YPOBHR, 

KOTOpaR CJleAyeT 1113 Ml -MYJlbTVInOJlbHOCTio'l nepeXOAa 368,3 K38 
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:3KCll, 3 TeOp. 3 /aK x 10 s42,q/3/~ ''K , xJO, =.41,3/.,llnR OKOH,aTenbHOCO peweH~R 
aonpoca, 0 4eTHOCTI-1 YPOBHR r_pe6yiOTC.R AOnOJ1HJ.1T€11bHble J.1CCJ1eAo
B8HI-1R~,-

YposeHb 1317,7 K38, I v. 3/2-: YposeHb pa3pAM<aeTCR Ml -rie
pexoAaMH111 518,9 J.1 ·1120,4 K38 Ha' COCTOR'HHR 3/z-; no3TOMY ·. ·. /7/ ero cn11H MomeT 6b1Tb l/2, 3/2 HJU1 5/2. Cn1-1H 5/2 · 5bl!l HCKJ1104eH 
no yrnoso~ y-y KoppenR~HH KacKaAa 1120-197 K38. HaMepeHHble 
H8MH 60ilbWJrle B€.nJ.14YIHbl 8HI-130Tpol'lHH AflR nepeXOA8 ·t 120,4 K38 
HCKI1104810T 3Ha4eHHe [ -1/2, TSK KSK B 3TOM CJ1y4ae H3J1Y4€HHe 
6blno 6bl J.1ao-.:ponHbiM. 

" + YposeHb 1317,8 K38, I =5/2-·~n~ 7/2. YposeHb pa3PR>KaeTCR 
nepeXOAOM Ha OCHOBHOe COCTORHH€ C [ - 7/2-,n03TOMY ero cnHH 
1o1 4eTHOCTb MoryT · 6b1Tb 3/2 -~ 5/2 ±, 7/2 ± HJ111 9/2 ±. 3Ha4eHHR I" = 
= 3/2-: \.1 ] /2 + lo1CKJ1104810TC.R. H8 OCHOSe 3Hal.leHJ.1R 8HJ.130TpOm•H1 y
J1Y4eH 1317,8 K38. /CM. Ta6n, 1/, ~OTopoe B nepBOM CJ1y4ae He 
cornacyeTc.R c Teopen14eCKHM 3Ha4eH~tteM A 2 /3fl ... 7 Ill=· ..;...0,143 A11.R 
4r.1CTOro E2-nepexoAa, a so BTOPOM- np~t~BOAHT K MYJlbTHnonbHO
cT~ El+(Z7,2 ± 2,1)%M2. Ben~4~Ha lgfts9,3 171, nonoMy 3Ha4eH~e 
I= 9/2 MeHee sepo.RTHo. 

YposeHb 1449,1 K3B, I"· 5/2- ~n~ 7/2-. YposeHb pa3PR)I(aeTcR 
nepeXOAaMH Ha COCTO.RHH.R 3/2-·, 5/2-· Itt 7/2-·, nQ3TOMy ero Cnlt!H 
~ 4eTHOCTb MoryT 6b1Tb 3/2-, 5/2± ~n~ 7/2-. 3Ha4eH~R I"= 3/2-
"" 5/2+· r.1CK!1104aiOTC.R no SHr.130Tponl-11-1 y- .ny4ei1 1449,1 K38, TaK 
KaK B nepBOM C!1y4ae MY11bTHnOJ1bHOCTb nepeXOAa 1449,1 K38 6bJJ1a 
6bl E2+(21,8 ":.~::)%M3, a BO BTOpOM - &1+(46 !~~ )%M2, 

" -YposeHb 1453,2 K38, I= 5/2 . no cnoco6y paap.Rf.KH 1-1 MynbTI-1-
no.nbHOCTI-1 Ml +- E2 -nepeXOAOB 1255,9 1-1 1332,0 K38 121 cn1-1H 1o1 
4eTHOCTb YPOBH.R MoryT 6b1Tb 3/2-·, 5/2- J.1J1H 7/2 -~ 3Ha4eHH.R I 17,.. 3/2-
H 7/~ HCKJ1104aiOTC.R, TaK KaK AI1.R nepeXOAa 1255,9 K38 8 nepBOM 
cny4ae 3KcnepHMe-HTanbHa.R ee.nH4HHa A 2""0.91/16/ npeBblwaeT 
MSKCr.1MaJ1bHOe TeOpeTJ.14eCKOe 3Ha4eHHe -1~_A2 /3;2-t3;2/ $0,6, 
a 80 BTOPOM - -A3{Cfl;,.0,777 /14/ He cornacyeTC.R C TeopeTJ.14eCKJ.1M 
3Ha4eH~tteM A2 /7J2..312/ .-Q,468A.n.R 4J.1cToro E2 -nepexoAa. 

YposeHb 1471,4 K3B, I"-=3/2-~ Yp_oseHb paap.R}I(aeTc.R Ha cocTO.R
HHe 5/2 "Ml+ E2 -nepeXOAOM 1350,2 K3B, no3TOMY OH MO}f(eT HMeTb 
cnHH J.1 4eTHOCTb 3/2-', 5/2-· HJ1J.1 7/2-. CnHH YPOBHR MO>KHO onpe
AeJ11o1Tb OAH03Ha4Ho· nyTeM cpasHeHHR aHa4eHio1i1 O(E2/M1),nony4eHHbiX 
H3 aHH30TpOnHJ.1 y-J1y4ei1 1350,2 K38 H J.13 ·yrnosoalf KOppe.n.Rt,tlt!H 
kaCK;a-Aa 1350-121 K3817~ nfHHHMa.R 80 BHJ.1MaHit1e, 4TO AJ1R nepeXOAa 

i 1350 '2 K38 I ~( aK) I i:; 0,64' 7; ~~>Ke np~BeAeHbl 3T~ 3Ha4eH~R 8, pacc4~
iTaHHble no ASHHbiM pa60Tbl ? J.1 HaCTO.RII.Ietf pa60Tbl An.R B03MO>KHbiX 
'aHa4eHHalf CnHHa ypoB-H.R 1471,4 K38: 
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I ~ 3/2: -0,1.$:0 .;4,6; 8--0,077/22/. 

5/2: 0,7$8 ,;25,2; 8--0.405/29/ •. 

. 7/2: -0,465 8::; -O.o7; 8·0,167 /11/. 

KaK Bl.1AHO 1113 npli!Be,QeHHbiX aHa4eHHH 0, cm1H paccMaTpHBaeMoro 
YPOBHA paaeH 3/2. 

YpoaeHb 1471 ,9 K3B, I"" 3/2- "n" 5/2-. no cnoco6y pa3PRAK" 
1t1 MynbnmonbHOCTI-1 7 1 • 12/ M 1 .... E 2 -nepexoAa 1274,6 K38 yposeHb 
MOmeT HMeTb 3Hal.leHYIR 177

"" 3/2-, 5/2- H!lltl 7/2-. CmtH 7/2 HCKJli0-

4aeTc~, TaK KaK 1113 aH!1130TPOf1HIII Ailfl nepeXOAa 1274,6 K38 nony-
4aeTCFI MynbT~t~nonbHOCTb E2+(4,3~~:~ )%M3. 

YpoaeHb 1548,5 K3B, I" =3/2+. raMMa-ny4" 749,8" 1427,4 K38, 
Ha5!110AaBWJ.1eCR 8 y-y Yt e- }' COBOaAeHHRX l?,l2/,pa3pR>KatoT 3TOT ypo
BeHb Ha COCTORHYIR 3/2- H 5/2-.My!lbTHf10JlbHOCTb Ha1-16011ee lo1HT.eH

Cit1BHOrO nepeXOAa 749,8 K3B, aK:?KCTI 'X 103 -2_,01/40/7 ~ COOTB€TCTByeT 3 . 3 El cnepexoAyfaKTeop. fEl)xlO =1.56, a aKTeop,(E2)x10 =3,96/, 
111, TaKIIIM o6pa30M, AilR ypOBHR 1548,5 K38 B03MO>KH~ 3Ha4eH!IIR 
cn111Ha 111 4eTHOCTIII 3/2+ 111!1111 5/2~ MynbT~n0!1bHOCT~ El ~ Ml MeHee 
~HT€HCI-18HbiX nepeXO.QOB 471 ,·5 ~ 494,3 K3B/ 7 / Ha COCTORH~R 5/2-
~ 3/2+ TaK>Ke cooTseTCTBYK>T 3Ha'-leH~AM I" ... 3/2+ ~!1~ 5/2+. Cn1-1H 
5/2 HCK!1104a€TCA, TaK KSK B 3TOM C!1y4ae aH~30TpOnJ.1~ AI1R El
nepeXOAOB 749,8 1-1 1427,4 K3B He COBnaAaiOT no 3HaKy C COOTBeT
CTBYIOI.I.\HMI-1 TeopeTH4€CKHMH 3HS4€HHAMH A 2 , 

Bee onpeAeneHH~e HaMH 3Ha4eHHR I" AI1R ypoaHe~ 
B€A€H~ 8 Ta6n.3 H Ha pHC. 1. 

5. 06CY)!{IlEH~E 

(BO~CTBa HI-13KOJle>KaW.HX COCTORHH~ 145Sm 14 
147 

Sm 

npr-1-

~MeiOT on-
P€A€11€HHO€ CXOACTBO, no 3HeprHH B036Y>KA€H~A, KBaHTOB~M xapaK
TepHCTHKaM H MYJlbTHnOJ1b~OMY COCTaBy nepeXOAOB MO>KHO COnOCTa
BHTb 60J1bWJ.1HCTBO HH3KOJ1€>KSll.\HX COCTO~H-"1~ 3THX R'A€P. 8 ¢K>pMW
posaHJ.1€ caMbiX HH>KHJ.1x soa6ymAeHH~ 14 Sm c I" ... 7/2-, 3/2-, 9/2-, 
13/2+ H 1/2- 60J1bWO~ BKJ1aA BHOCRT COOTB€TCTBYIOLI.\H€ OAH04aCT~4-
H~e He~TPOHH~e KOH$Hrypa~~J.1. noA06HO€ RBJ1€HHe COrnaCHO AaHH~M 
0 cneKTPOCKOnH4€CKHX $aKTOpaX COCTORHH~ 147Sm, n011Y4€HH~M 
npH H3Y4€HJ.11-1 r~ ,a ) -peaK~~H / 4-', Ha61110Aa€TCR 1o1 AJlA H€KOTOpbiX 
COCTOAHHi1 

147 Srn, XOTA 3Tio1 CneKTPOCKOn~4€CKio1€ paKTOPbl cyw,ecT
B€HHO HH>Ke no Bel1H41o1He, 4€M $aKTOPbl COCTOAHHW 45Sm. 

8 pa6oTe/ 4/ Ha OCHOBe xapaKTepa ¢parMeHTa~lo1~ O~H04aCT~4HO-
ro COCTOAHHA lh 11/2 no 3KCn€f:HM€HTal1bHO Ha61110Aa€MbiM CQ-
CTORHHRM .RA€P 147Sm , 149Sm 1-1 l 1Sm A€!1aeTCR 3aKJ1104€Hio1€, 4TO 
Ae¢opMa~lo1R cna6o MeHReTcR a 3To~ o6nacT~ RAeP 1o1 4TO AAPO 147Sm. 
no-sHA1-1MOMY, He.o6naAaeT nocTORHHo~ Ae¢opMa~~e~. B pa6oTe 1201 
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X 
w 

0 

Ta6Jmu;a 4 

CpaBHemie 3KCnepHMeHTaJibHbJX p;aHHbJX 0 CBOJ1:CTBax ypOBHeH 147 
Sm C pe3YJ1bTaTaMH paC'Y:eTOB B paMKaX KBa3W.J:aCTH'Y:HO-

lj:IOHOHHOtJ: MO,JJ;e.JIH a,JJ;pa 

Eyp Iyp lyp 
KaB 

0,0 7/[ 3 

I 2I ,2 5/2- 3 

I97 ,3 3/2- I 

809,4 9/2- 5 

I03I ,o 13/2. 6 

1043,5 I/2- I 

I077 ,0 5/2- 3 

(21+1JSffcn B(E2)3KCTI ( 21 + 1 JSfe" 0 P B(E2)Teop 

/4/ 

I ,4 

0,53 

0,70 

sn-
uz-
1312. 

82 6apH2 
82 6apH2 

/9/ /HaCTOHil\8H pa6oTa/ 

1,25 

0,093 (II) 0,002 0,082 

0,05I(4) 0,044 0,048 

0,008(2) 0,38 0,002 

O,I8 0,0 

O,OII 0,0 

0,024 0,001 

PHc.2. CpaBHeHHe 3KCnepHMeHTanb-
HoH cxeMbi ypoBHeH 147Sm I a! c pac-
C'Y:HTaHHb~H B paMKaX KBa3H'Y:aCTH~HQ-
tl>OHOHHOti: MO,IJ;€JIH H,JJ;pa /6,B/. 

AOCTHrHyT onpegeneHHbli1 ycnex 8 
OnHcaH\.1\.1 H\.13KOJ1€~a~\.1X COCTO.RH\.1~ 
145Sm 8 paMKaX n011YMI-1KPOCKOni-14€-
CKO~ KBa31-14aCTH4HQ-¢0HOHHOH MOAe-
11\.1 .R.Qpa l3l,321 . 8 paMKax 3Toi-1 }1(€ 

MO.Q€111-1, He Y41-1TbiBaiO~ei1 .QeQ>OpMa~l-110 
.R.Qpa, Mbl paCC41-1Ta11H 3Heprl-11-1 \.1 
CTpyKTypy PRAa COCTO.RH1-1H 

147 Sm 
A11.R Toro, 4T06bl npoaepvnb npHMe
HHMOCTb 3TOH MOA€11\.1 K OnHCaH\.110 
caoHCTB yKa3aHHoro .R.Qpa 1-1 npoc11e

AHTb '3a \.13M€H€H\.1€M CTPYKTYPbl H\.13K011e~all.(HX COCTO.RHHH H€4€THbiX 
.RA€P Sm npH YAa11eHI-11-1 oT Mart-14ecKo~ o6o1104KH c N,.82. ~cno11b-
3yeMbli:1 HaMI-1 aapHaHT KB?31-14aCT\.11..!HO-¢lOHOHHOH M0¥€11\.1 6011€€ noA
p06HO OnVICaH 8 pa6oTe 

33
:' 8 Ka4eCTBe OCTOBa 

14 Sm 6bl110 Bbl6pa
HO RAPO 

1~62 Sm
84 , BH6pal.II-10HHbl€ B036Y>KA€HVI.A KOToporo paCCl.IVITbi

Ba11HCb B npi-16JlVI}I(€H\.1H XaOT\.1l.I€CKHX ¢a3 1341 

CpaeHeHHe pe3Y!lbTaToa pac4eTo8 c 3KCnepHMeHTa!lbHbiMH .QaHHbiMI-1 
npoBe.QeHO Ha PI-1C.2 H B Ta6n.4. noAo6Ho TOMY, KaK 3TO Ha61110Aa
J10Cb All.R 

145
Sm:----Pe3YllbTaTbl pact..~ eTas /pHc. 26/ aocnpoH3BO.Q.RT 
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. 147 
nop~,QOK HH3Kone~a~~x yposHe~ .Srn /p~c.2a/, HO He aocnpo~a-
eo,Q.AT ~x 3Hepren14eCKYIO nnoTHOCTb. An~ Toro, 4T06bt socnpo~a
secT~ 3Hepr~IO H~~alitwero COCTO~H~~ 5/2-; .HM€10114€rO KOH$~rypa4irt10 
11 2f 7/2 + t<Ba,QpynOilbHbllil ¢>oHoH 11

, noTpe6osanc~ y4eT AelilcTBH~ 
npHH4Hna naynH HS H€4€THYIO KBS3HLISCTI-1L.J.Y Itt KBS3H4SCTH4bl, 143 
KOTOPbiX ¢>opMHPYIOTc~ ¢oHOHHble eoa6y)f{,Q€HH~ 1 35~ PeayJlbTSTbt pac4e-
ra 3HeprH~ COCTO~HHH 147Sm C Y4€TOM npHH4Hna nayn~ npe,QCTaa-
.!1€Hbl Ha PHC.2B. PaC4€THbl€ B€JU1411Hbl cneKTPOCKOnH4€CK~X ¢aKTQ

poe S 1f B 4€IlOM COOTBeTCTBYIOT 3KCnepHM€HTSilbHO HS6JliO,Qae
MbtM141. AcKill04eHHe cocraan~eT ypoeeHb c rnaaHo~ KOH¢Hrypa~..t~tteH 
1i 13/2 •. 3aH~>KeHHoe pac4eTHoe aHa4eHHe s

1
e 3Torc;> ypoBH.R o6ycnoe

neHo aaH~tt)f{eHHOH eepo~THOCTbiO ere aanonHeHH.A v¥, KOTopa.A nonylla
erc.A npH ~CnOilb308SHHH H€1i!TpOHHOrO CnapHBST€IlbHOrO B3SHMO,QelilcT-

8VI.A c nocro.AHHbtM MaTpV14HbtM 3IleMeHTOM ON, no,Qo6paHHbiM no 3Kcne
Pt.1MeHTa.nbHbiM 3Hal...leHVI.AM 4eTHo-HeqerHoH paaHOCTVI Mace. Pac4eT
Hble sen~4~Hbl S1e Ail.A nepeblx eoa6y)f{,Q€HHbtX cocro~H~~ c I rr =3/2-, 
1/2- ~ BToporo COCTO.AH~.R cl"-=5/2- nOilY41-1Ili-1Cb MSJ1b1MH,4TO corna
cyeTC.A C H3MepeHHbtMI-1 8 pa6oTe 

141 
MSilbiMI-1 C€4€HH.AMI-1 peaK414H 

nO,QXBSTa HeliiTpOHS C 3T~X ypOBHelit. 3TI-1 COCTO.AH~~ HM€10T B€CbMS 
CJlQ)f{HYIO CTpyKrypy Itt ¢OpMHPYIOTC.R 3a CLI€T 83SHMO,QeliiCTBH.A KBa31-1-

"aCT"4bl Ha nOA050J10"Kax 3p3/2 , 2f5/2 , 2f7/2 " 1h9/2 
C KBa,QpynOJlbHbiM $0HOHOM. 

Mbt pacci...IHTailH raK)f{e sepo~THOCTH B(E2) nepexo,Qoe 113 ocHoe-

Horo COCTO.Rt-:1111~ 147 Sm Ha paCCMSTPHBaeMbl€ ypOBHH. PaC4€THble 
senH4HHbt B(E2) cornacyiOTC~ no nop.A,QKY seJlH4~Hbt co 3Ha4eHH~
MH B(E 2), VI3BecTHbtMI-1 H3 3Kcnep~MeHros no KYilOHOBCKOMY soa6y)f{-
A€HVIIO 147 Sm 19( 

TaKI1M o6pa3oM, .A,Qpo 
147Sm e TaKoH )f{€ cr.eneH~ onHCbtsaeTC.R 

KBa3VI4aCTV14Ho-¢oHOHHO~ MO,Qeilb~ H€4eTHoro c¢ep~tt4ecKoro RAPS, 
KSK VI .A APO 145Sm, n03TOMY BbiBO,Q pa60Tbl I 4/ 0 c$epH4€CKOa71 cf>OpMe 
.A,Qpa

147Sm npe,QCTSBilR€TCR HaM 060CHOBSHH~M, XOTR 3TO .A,QpO .AB
Ilfi€TCfl 6o.nee 11M.ArKVIM11 no OTHOW€HHIO K I-13MeHeHHIO ¢OPMbl, 4€M .A,Q

po 145Sm. · 06 3TOM )f(€ CBH,QeTe11bCTBYIOT pe3yilbTSTbl paC4€TOB n9-
sepXHOCTH nOT€HL\VISilbHOi1 3Hepn1~ 146Sm, Bbln011HeHHbl€ B pa60T€ 

36
:' 
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