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1. BseaeHne 

149 
B HaCTOHIUeil pa5oTe HCCneaoaanHCb B035yN<Jl9HHhle COCTOSIHHSI Gd 

1 

149 . 149 B03HHKaromne rrpH pacrraae Tb ( T~ "'4,1 qac). Pacrraa Tb nc-

cneaosancSI paHee asTopaMH pa5oT 11 -11 1• PacMyccea n ap. 11,21 rrpH 

o5ny'IeHHH raaonHHHSI IlpOTOHBMH C E I> "' 32-200 M :m H esporrHSI anbcfla-

'IaCTHUaMH c E a -= 60 Mas aa5nroaanH aKTHBHOCTb1 crraaaromyro c rrepHo-

JlOM rronypacrraaa T~ =: 4 qaca, IIpHHaaneN<alUyJO pacnaay 149 Tb • noaa-

Hee ToT H PacMycceH 131o5Hapy)I<Hnu raMMa-ny'IH c aneprHeil 165 H 352Kas, 

149 Tb conpoBoN<aaromHe pacrraa • nepBhie sapnaHTbl cxeMbi pacnaaa 

149 Tb _ 149Gd 17 91 B 5binH rrpeanoN<eHbi asTopaMH pa5oT • • binH BBeneHbl 

asa ypoBHSI 
149 

Gd · c ::meprHeil 165,5 H 352,0 KsB, 

B pa5oTe I Ill nposoaHnocb HccneaosaaHe cneKTpos raMMa-ny'Ieil, 

149 
KOHBepcHOHHhlX aneKTpoHoB H noaHTpoHoB npH pacrraae Tb • ABTopa-

MH I 111 sseaeHbl ypoBHH 149 
Gd c aaeprHSIMH 0 ( 7 12-); 164,5 (51 2-); 

352,0 (3/2-); 817,0; 1028,0; 1206,0; 1436,0 H 1593,0 K9B, B 9TOil pa5oTe 

rrpHseaeHhl oueHKH sepoSITHocTeil aaceneHnSI ypoBHeil 149 Gd npH 5eTa-pac-
149 149 

naae Tb • no a- f3 -uHKny oueHeHo 3Ha'IeHHe paaHocTH Mace Tb-
149 

Gd I OHO OKaaanocb paBHbiM 3735 :!:. 50 K9B. nepHOJl nonypacnaaa 
149 

Tb Han5onee TO'IHO orrpeaeneH B pa5oTax 112• 131 : (4,10:!:.0,05) qaca. 
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B nacTomueii pa6oTe npoJlonmeno nccneJloBanne cneKTpoB raMMa

nytteii n KOIIBepcnonnbiX aneKTponoB npn pacnaJle 
149 "Tb • CneKTp raM

Ma-nytteii nccneJloBancsr c noMOIUhiO nonynpoBOJlHHKOBbiX ·ce ( Li) -Jle

TeKTopoB /141, CII9KTphl KOIIB9pCHOHHhlX aneKTpOIIOB - C IIOMOIUhiO nonynpo-

BOJlHHKOBOl'O Si ( L i) -JleTeKTopa 1251, 6eTa-cneKTporpa«iJoB I 181 c 

OJlHOpOJlHhlM noneM H 6eTa-CII9KTpOM9Tpa C JlByKp8THOii «iJoKyCHpOBKOii 118 

yron 17 y 2 I 17 I. HccneJloBannch TaKme cneKTpbi raMMa-raMMa-coBna

Jl9HHii c noMOIUhiO JlByxMepnoro anannaaTopa I 181 c JlByMsr ·ce (Li) -Jle

TeKTopaMn na 6aae BbittncnnTenhHoii MaiiiHHbi "MnncK-2 ". OpeJlBapnTenh

Hbie peaynhTBTbi anannaa cneKTpoB raMMa-raMMa-coBnaJlennii npn pacnaJle 
149 Tb o·ny6nnKoBaHbi B 1191• 

2. 3KCI19pHM911TanhH8SI 'IBCTh 

149 
a) OpnroToBnenne ncTottHHKOB Tb 

PaJlnoaKTHBHbie naoTOIIbi Tep6nsr nonyttannch npn pacmennennn TaH

Tana npoTonaMn c aneprneii 880 MaB na cnnxpounKnoTpone 06~eJlnHennoro 

HHCTHTyTa SI Jl9pHbiX HCCn9JlOB8HHiio MH1119HH o6nyttanHCh Ha BHyTp9HH9M nyq

Ke B T9'19llll9 0,2-2 ttaCOBo 06pa30B8BIIIH9CSI H30TOIIbl peJlKHX 39M9nh pa3Jle

nsrnHCh no aneMeHTaM xpoMaTorpa«PnttecKnM MeTOJlOM 1201 ttepea JlBa-Tpn 

ttaca nocne Konua o6nyttennsr. llnsr nccneJloBaHnii cneKTpoB KOHBepcnoHHbiX 

aneKTpOHOB C IIOMOIUhiO M8l'HHTHbiX 6eTa-CII9KTporpa«iJoB II 6eTa-CII9KTpo

M9Tpa nonytteHHbiii rrperrapaT Tep6nsr aneKTponvnTntteCKH 1211 nanocnncsr na 

rrnaTHHOBYIO nnn HHXpOMOBYIO rrpoaonoKy JlH8M9TpOM 0,1 MMo llnsr HCCn9/lOBa

HHii Ha CII9KTpOMeTpax C .rronynpOBOJlHHKOBbiMH Jl9T9KTOpaMH ( raMMa-CII9KT

pbi, CII9KTpbl COBII8Jl9HHH1 CII9KTpbl KOHBepCHOHHbiX aneKTpOHOB) HCIIOnh30Ba-

149 
nne!> MOHOH30TOIIHbl9 HCTO'IHHKH Tb 1 IIOnytteHHbl9 IIpll pa3JleneHHH Tep-

6HSI no naoTonaM na Macc-cerrapaTope /22 / 

4 

6) HccneJloB. 

POHOB 

CneKTpbi KDHBep 

nccneJloBannch c .noM1 

HHT.Hb!M IIOneM f! C IIOJv. 

Jl9T9KTopa 1151 II BMI 

TenhHOl'O cnosr ' . st ( L 

pew enne 2,5 KaB .11a 1. 

149 b ponoa · T B o6nac 

6ec«Ponoaoro 6eTa:crre 

pOHOB Ha yron .. TTy 2 

.IIHH CII9KTpOB KOHBepcJ 

ToCJme ·r .. 0, 2";6. 'Pe: 

aneKTpOHOB CB9Jl9Hbi B 

B) Hccnettoaa 

CrreKTp raMMa-n~ 

HHKOBbiX 'Ge { Li) -t:~l 

(paapellleHne 880 aB ITJ 
60 3 

Co ), 8,2 CM (paa 

2,5 KSB Ilpll E ·y =. 13: 

rrpn E y = 1332 KSB 

Ma-nytteii 149 Tb . 
, H3 

'IYBCTBHTenhHbiMH . o6~e1 

B o6nacTn 6onhwnx·ane 

«PnnhTpa-nornoTnTensr (. 

Ta6nnue 2 ttaHb!' aKcrrep 

HHT9HCHBHOCTSIX l'8MM8· 

ue OIIIH6Kn orrpettene.llnsr 



e cneKTpon raMMa-

49-Tb • CneKTp raM-

)BbiX Ge ( Li) -ne-

~ - c noMOIUbJO nonynpo

KTporpa<jlon 1161 c 

raon <jJoKycnponKofi aa 

raMMa-raMMa-conna-

c: llBYMSJ ·ce (Li) -ne

c:K-2 ". DpennapnTenb

~onnaneann npn pacnane 

rxpn · pacxuenneann TaH

KnoTpoae 06~ennaeaaoro 

.nHCb Ha BHyTpeHHSM ny'l

llbl pellKHX seMenb pasne-

/20/ )M 'lepes nna-Tpn 

neKTpOB KOHBepCHOHHblX 

pa<jlon n-6eTa-cneKTpo

ecKn 1211 aaaocnncSJ aa 

O,l MM. nnH nccnenona

·eKTOP.aMn ( raMMa-cneKT-

aneKTpoaon) ncnonbsona

:IHbie npn pasneneann Tep-

6) 11 C C nell 0 BaH ll e C-ll e K T p 0 B K 0 H Be p C ll 0 H H bl X 9 n e K T-

pOHOB 

CneKTpbl KOHBepCHOHHbiX aneKTpOHOB B o6naCTll aaeprnfi llO 1000 K9B 

nccnenonanncb c noMOllibJO 6eTa-cneKTporpa<jlon 1
1
6/ c onaopollHhlM Mar-

HifT.HhiM noneM u c rroMOIUbJO crreKTpoMeTpa c ncrronbsonaaneM Si ( Li) -

neTeKTopa 1151 u aMrrnnTynaoro aaannsaTopa AH-4096. Tonxunaa 'IYBCTBn-

Tenbaoro cnoSJ Si ( Li) - neTeKTopa 2,5 MM, rrnoxuanb - 80 MM2, pas-

pexu eane 2,5 Kan aa nnann K-121 
152 

Eu • CneKTp KOHBepcnoiiHhiX aneKT

poaoB 
149 

Tb B o6nacTn alieprnfi BbiiUe 1000 K9B nccnenonancSJ c noMoiUbJO 

6ec<jloaonoro 6eTa:.cneKTpoMeTpa c .onyKpaTaofi <jJoKycupoBKofi rry'!Ka aneKT

poaoB aa yron "·./2 1171. Paspexueane 6eTa-cneKTpoMeTpa npn nsMepe

HHH Cll9KTpOB KOHBepCllOHHbiX aneKTpOHOB COCTaBnSJno R ~ 0,2% llpll CBe

TOCHne ·r ~ 0, 2".-t.. PesynbTaTbl llCCne.ooBaHHSJ cneKTpa KOHB9pCllOHHbiX 

aneKTpOHOB CB9.09Hbl B Ta6nnuy 1. 

n) 11ccne.oonaane cneKTpa raMMa- ny'lefi 
149

Tb 

CneKTp raMMa-ny'lefi 
149 :Tb nccne.oonancSJ c noMOIUbJO nonynpoBoll-

·ce (L;) 6 0 cM3 HllKOBbiX • -)leTeKTOpOB C 'lyBCTBHTenbHblMH 0 ~eMaMH! ,5 

(paspeiiieiine 660 an npn E Y 25 KsB n 1, 7 KaB npn E.y = 1332 Kan 
6° Co ), 8,2 cM3 (paspeiiieane 1,5 Kan npn E.y = 121 KaB 

152Eu n 

2,5 KaB npn E.y = 1332 K9B 
6° Co ) n 38 cM3 ( paspeiiieane ~ 4,0 K9B 

npn E y 1332 K9B 
6 ° Co ) • Ha pnc. 1, 2 n 3 noKasaHbi cneKTpbi raM-

Ma-ny'lefi 
149 Tb , nsMepeaabxe c noMOllibJO Ge ( Li) -JleTeKTopoB c 

'IYBCTBHTenbHhiMH o6~eMaMn 0,5 n 38 CM3. CneKTpbi raMMa-ny'lefi 149 Tb 

B o6nacTn 6onbiiiHX aaeprnfi (pnc. 2 n 3) nsMepSinncb c npnMeaeaneM 

<jlnnbTpa-nornoTnTenSJ ( 3 MM Pb + 0,5 MM Cd + 0,5 MM Cu ) • B 

Ta6nnue 2 )laHbl- 9KCnepHM9HTanbHbl9 JlaHHbl9 06 aaeprHSJX ll OTHOCHTenbHbiX 

naTeacnnaocTSJx raM-Ma-ny'lefi npn pacnane 
149 

Tb • YKasaHHbie B Ta6nn

ue OIIJH6KH onpe.oeneHHSJ OTHOCHTenbHbiX llHT9HCHBHOCTeil: He BKnJO'IaJOT B 
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Ta!lnHna 1. 3HeprHH H OTHOCHTeJibHWe HHT6HCHBHOCTH 
KOHBepCKOHHbiX 3Jili:KTpOHOB B 149Gd . 

Jf>}i> E nepex. 
AaHHwe Hacroa~el paaorw /9/ 

I**~ Ie nn K3B JUeHTH- I; 1;* e . I 2 !I!HKagHB 
.I 2 3 4 5 6 7 IO. 793,4.:!:,0,9 . 
I. 98,43.:!;.0,20 K 57,!;28 ' II. 816,8.:!;.0,2 
2. 164,98.:!:,0,02 K 1080.:!:,20 1300.:!:,300 1200 12. 853,3.:!;.0,4 

L } 135.:!:,15 13. 861,7,!0,4 
L, 262.:!:,10 70.:!;.10 14. 955, 7,!0,4 
).,,., ·54.:!:,7 15. 965,8.:!;.0,4 
M 97.:!;.4 16. 1033,8,!0,4 

3. 187 ,20.:!;.0,03 K 136.:!:,5 • 120.:!;.20 '10 17. 1040,0,!0,3 

L 25.:!:,1 18. II32,3.:t0,3 
y 8.:!:,1 19. II36,2.:t0,3 

4. 352,3.:!;.0,1 • K 100 100 100 roo 20. II67 ,2.±0, 3 
)., 24.:!:,1 21. Il75,8.:t0,3 
ll 7.:!:,1 22. 1341,4,!0,3 

5. 388,4.:!;.0,5 K 126.:!:,26 90.:!;.3 100.:!:,20 eo 23. 1640,3,!0,2 
t 13.:!;.1 24. 1827,5.:!;.0,3 
y 4.:!:,1 25. 2008,5,!0,3 

6. 464,45.:!;.0,05 K 16,3.:!;.1,6 17.:!:,i 18.:!:,5 15 I 26. 2963,9,!0,2 
,l 3,1.:!:,0,5 

iE Ko&: 0,8.:!:,0,3 UpoeqaHJa: )( 
aer1 

7. 652,0.:!;.0,2 K 15,0.:!:,1,5 18.:!;.1. 20.:!:,5 15 yro . 
_l 2,3.:!;.0,3 . . u KoHJ 

0,8.:!;.0,3 .CD8l M 
IIJBI 

8. 674,4.:!;.0,2 K <0,3 )(J(J( KOHl 

9. 772,5.:!;.0,2 K <0,3 Oer1 
6 



BBOCTH 
rd 

OT!i /9/ npoAo~xesHe raOIH~w 1 
Ie I;** 1 ~ J !! ~ 6 7 

6 7 10. 793,4.:!:,0,9 K <0,5 

57.:28 I 11. 816,8.:!:,0,2 K 5,4.:!:,0,5 4,3.:!:,0,5 4,0.:!:,1,0 

1300.±,300 1200 12. 853,3.:!:,0,4 K 5,8.:!:,0,6 5,3.:!:,0,2 4,8.:!:,1,0 

135.±,15 13. 861, 7.:!:,0,4 K 0,9.:!:,0,2 0,8.:!:,0,2 1,2.:!:,0,3 

'70.±,10 14. 955,7.:!:,0,4 K 0,10z0,04 

·•54.±,7 15. 965,8,!0,4 K 0,15.:!:,0,05 

16. 1033,8..:!:,0,4 K 0,21.:!:,0,04 

I20z20 '/0 17. 1040,0..:!:,0,3 K 0,45.:!:,0,05 -0,5 

18. Il32,3.:!:,0,3 K 0,45.:!:,0,14 

!9. ll36,2.:!:,0,3 K 0,54.:!:,0,16 

100 roo 20. II67,2.±0,3 K o,39z0,12 

21. II75,8.±0,3 K 1,22.:!:,0,12 1,1.:!:,0,3 

22. 1341,4..:!:,0,3 K 0,20.:!:,0,08 
100.±,20 eo 23. 1640,3..:!:,0,2 K 0,35.:!:,0,05 

24. 1827,5..:!:,0,3 K 0,17.:!:,0,04 

25. 2008,5..:!:,0,3 K 0,05.:!:,0,01 

18.±,5 15 26. 2963,9..:!:,0,2 K 0,04.:!:,0,01 

Upu:nas.a: ~ KOHB8pCBOBHHe 3X8XTpOBW BCCX8AOBaiBC~ C DOMOl~m 
Oera-cnexrpoxerpa c ABf.Eparaol ~xyc1posxol aa 

.·20.±,5 15 yro.17/f2. 
HI KOHB8pCIOHHH8 3.18XTpOHW HCCXIAOBaiiC~ C DOMO .. m 

cnexrpoxerpa c$l(li)-Aerexropox c ro~••sol 
qysctBHTei,HOro C.IOA 2,5 MM B DIOl~mS •80 ~. 

IBI KORBepCHOBHHe 318XTpOHW ICCIIAOBaiBC~ C DOMO .. m, 
Oera-cnexrporp~OB C OABOpOARWM MarHHTHHM DOI8M. 
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Puc.· 2, 1. · YqacToK cnexTpa raMMa-nyqell: Tb a o6nacTH aHepraA 
350 · t- 1810 xaa, HaMepeHH!>IA c noMOIIlbiO cneKTpoMeTpa c 'Ge ( Ll) -.neTex-: 
TopoM 38 eMS. ·11aMepeHH.Il cneKTpa raMMa-ny'leli I np()ao.n~n'!_C:l, c acnonb- , . 
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Pnc, 3. YqacToK cneKTpa raMMa-nyqeti Tb n o6nacTn aaeprnti 

1810 + 3320 KSB naMepeHHbiti c noMOIUhiO cneKTpoMeTpa c Ge ( Li) -Jie
TeKTopoM 38 CM~. HaMepeann cneKTpa raMMa-nyqeti nponoJinnnch c ncnonh
aonauneM !jlnnhTpa-nornoTnTenn (3 MM Pb + 0,5 MM Cd + 0,5 MM Cu ). 
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ce6n norpemaocTn, o6) 

HOCTH perncTpaunn rat 

'19UHR Jl9T9KTOp8MH on 

56 
Co 

22 N 241 
. a ' ' 

npOBOJIHnaCb C flOMOIUb 

c ncnonhaonaaneM cne· 

0pH onpeJieneHHH aHep 

HbiX ncnonb30Bannch : 

3aeprHH nepeXOJlOB B 

6eTa-cneKTporpa!jloB c 

BO'IHOI'O HCTO'IHHK8 HCI 

BM9CT9 C Tep6HeM H~ 

Do HHT911Cl!BHOCT 

145 Eu 1261 onpeneJ H 

011o pan11o (.0,20 ±. O,C 

aueprneii 352,3 Kan n 

oiiHH HIIT911CHBIIOCT9ti I'l 
. ' 

119110 3H8'1911H9 - ( 33,( 

'Ieii 352,3 KaB 
149 

Tb 

+ 5,0)% no'Iepuero 14
' - . 

r) Koa!jl4Jnuari 

MynbTHDOnbHOCTH 

B Ta6nnue 3·npe 

3H8'19HHR KoaNmuneHTI 

149 Gd • 3K~nep~MeHT 
nennnncb nyTeM aopMl 

nepexonon H3BecTnriti 

qepueM nnpe 
149 Eu 

TH nepexonon. B ra6n 



400 2500 2~ 

950 3050 Jbl 
1500 

N!KAHAI1A 
~00 J6W 

B o6nacTH saeprnfi 

,oM.eTpa c Ge ( Li) -Jle-
iefi rrpOBOJlHnHCb C HCIIOnb
MM Cd +> 0 15 MM Cu ). 1 

ce6H norpelliHOCTH 1 o6ycnoBneHHhie HeToqHOC'l'biO B onpeJleneHHH scjlqJeKTHB

HOCTH perHCTpaUHil raMMa-nyqeii. 8cpcjleKTHBHOCTb perHCTp8Uilll raMM8-113ny

qeHHH )l9T9KTOp8Mil orrpe)lenHn8Cb C IIOMOlllb!O Kann6poBoqHblX HCToqHHKOB 

56 C 22 N 241 A 226 133 o 
1 

a 1 m 1 . Ra 1 Ba • 06pa6oTKa raMMa-cneKTpoB 

npOBO)lHnacb C IIOMOlllbiO sneKTpOIIHO-BblqHcnHTenbHOii M8llii!Hbl "MIIHCK-2" 

C ncnonh30B8HHeM cBeTOBOrO K8p8HJl8llla 1231 H nporpaMMbl "KATOK" /24f 
149 

OpH onpeJleneHHH saeprHii raMMa-nyqeii Tb B KaqecTBe rpaJlyHpoBoq-
226 

HhiX Hcrronh30BanHcb sueprHH raMMa-nyqe~ Ra 
137 Cs ll 56 Co 

8aeprHH nepexoJlOB B o6naCTII ManhiX sHeprni1 onpeJleneHbl c noMOIUbiO 

6eTa-cneKTporpacjloB c OJlHOpOJlHhiM MarHHTHbiM IIoneM. B KaqecTBe KanH6po-

BoqHoro HCTOqHHK8 HCIIOnb30B8nCH 
169 Yb 1 HaHeceHHhiii sneKTponHTHqecKn 

BM9CTe C Tep6HeM H8 rrnaTHHOBYIO IIpOBonoqKy. 

n " ll30TOIIOB 
149 

Gd 
1251 

0 HHT9HCHBHOCTHM raMMa-nyqen noqepHHX 

ll 
145 Eu 1261 oiipeJleneHo oTnoweHne pa3BeTBneHHH ale+ {3+ JlnH 

149 
Tb 

011o paBHO (.0, 20 :!:.. 0 102). OIIpeJleneua HHTencnBHOCTh raMMa-nyqei1 c 
149 . 

sueprneii 352
1
3 KSB B IIpoueHTax ua OJlHH paciia.n Tb • OpH cpaBne-

.uHH nHTeucHBHocTeii raMMa-nyqeii 3521 3 KsB n X -nyqeu ra.nonHHHH IIony-

qeHo 3H8'!9Hil9 - (3310 :!:_ 2,0)%; IIpH cpaBH9HIIIl HHT911CHBHOCT9H raMMa-ny

qei'i 352
1
3 KSB I

49 Tb 1 298,7 KSB ( 24,5% :!:.. 2 15%) 11 1491 8 KSB ( 501 5 :!:.. 

:!:_ 5
1
0)% .ClO'Iepnero I 49 Gd IIonyqeuo 3HaqeJIHe ( 34 10 :!:.. 5 10) %. 

r) KoscjlcjlHUIH';liThl BHyTpeunei'i KOHBepcHH (KBK) ll 

My n b TIl II 0 n b H 0 C T H II e p eX 0 ll 0 B B H .Cl p e I 
49 

Gd 

B Ta6nHue 3 IIpencTaBnenhl sKciiepnMeHTanhHhle 11 TeopeTHqecKHe 

3HaqeHHH KoscjlcjlHUil9HTOB BHyTpenneii KOHBepCHH pHJl8 rrepeXOJlOB B H.[lpe 

I 49 Gd • 8KciiepHMenTanhHbie 3naqennH KBK 1 KaK BHJlHO H3 Ta6nHUhi 1 onpe-

Jl9nHnHCb IIyTeM HOpMHpOB8HilH SKCIIepHM9HTanbHbiX Jl8HHbiX OTHOCHTenbHO 

IIepexoJlOB H3BecTHOi'i MynhTHIIOnhHOCTH KaK B HJlpe 
149 

Gd 1 TaK H B .no

qepneM H/lpe 149 Eu • B IIocne)lnefi rpacjle Ta6miUhi .naHbl MynhTHrronhHOC

TH IIepexOJlOB. B Ta6nnuy 4 CB91J9Hbl .Cl8HHbl9 no SKCII9p!!M9HT8nhHbiM 

11 



n TeopeTJPieCKHM oTHOliieHHSIM K/'I.L pSiaa nepexoaoB B 
149 

Gd u cae-

nano aaKnroqenue o MynhTHrronhHOCTH nepexoaoB, npu aToM rrpnBneKannch 

peaynhTaThi aaHHhiX Ta5nHUhi 3, ITo OTHoliieHHSIM L 1 Lu Lm 
onpeaenen MynhTHrronhHhii1 xapaKTep nepexoaa 164,98 KaB B 149 Gd 

(6o,o ±. 1,4)% Mz + (4o,o ±. 1,4)% E2 : 8 2 = 0,66 ±. 0,03, 

a) l1ccneaoBaHHSI cneKTpoB ra MMa- ra MMa-coBnaa en uf1 

CneKTphi raMMa-raMMa-coBnaaennf1 u ayqannch c noMOllJhiD llBYXMep

noro anannaaTopa c unljlpoBhiMH OKHaMn na 5aae 3BM "MuncK-2" 1 181, 

l1 crronhaoBanncb llBa Ge ( L i) -aeTeKTopa c qyBCTBHTenhHhiMH o5'heMaMH 
. 3 . 60 

25 CM H c paapeliieHHeM 4,5 KaB na nunuu 1332 KaB Co , 
149 

B KaqecTBe HCToqHHKa HCITOnh30BaH MOHOH30TOITHhiH npenapaT Tb 

HeKoTophxe ua cneKTpoB coBnaaenuf1 npeacTaBneHhi Ha puc, 4-7, B Bepxnef1 

qaCTH Ka>K)lOI'O pHCYHKa U305pa>KeH OllHHOqHhii1 CIT9KTp 149 Tb H OTMeqeHbl 

yqacTKH cneK,;poB ( A,E,B, , •• , 0), Bhx5paHHhJe uuljlpoBbiMH oKHaMn, c 

KOTOpb!MH H3M9pSinHCh COBIT8ll9HHSI, BbJ5HpanUCb KaK yqacTKH CITeKTpa, COOT-

B9TCTByiDI1JUe ITHK8M 1 TaK H yqacTKH CITnOliiHOI'O, KOMITTOHOBCKOI'O pacnpeae

neHHSI, 3To noaaonSino 6onee naae>KHO npoBOllHTh aHanua cneKTpoB raMMa

raMMa-coBnaaenull:, Ananua cneKTpoB npoBoauncH MeToaoM, noao5HhiM 

orrucaHHoMy B 
1271 , PeaynhTaTbi ananuaa npeacTaBneHhi B Ta5nuue 5, 

3, · CxeMa pacnaaa 149 Tb --> 149 Gd 

Ananna rronyqeHHhiX aKcnepuMeHTanhHhiX aaHHhiX noaBomm o5ocnoBaHHo 
149 .• 

BBeCTH pHil B035Y>Kll9HHhiX COCTOHHHI1 Gd . 1 B031iHKaiDI1JHX ITpH pacnaae 
149 

Tb, CxeMa pacnaaa 
149 Tb -+

149 Gd npuBeaena na pnc. 8, YpoBHH 149 Gd, 

BBeaeHHhie na ocJioBe ananuaa cneKTpoB raMMa-raMMa-coBnaaen IIii:, oTMe-

qeHbl Ha pHCyHKe Kpy>KKaMH 1 OCTanhHbie ypoBHH BB9)l9Hbl Ha OCHOBe 9Hepre

TUqecKOI'O 5analiC8 H 5anaHC8 HHT9HCHBHOCTef1, 

12 
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TadnH~a 2. 3Hepl 
raMI 

!Hf> Er, K3B nn 
I .. 2 

I. Ko(. 

2. K .. ·A 
J, K· ... 

"P~ 
4. 98,43,:t0,20 

5. I64,98,:t0,02' 

6. 187 ,20,:t0, OJ 

7. 352,3,:tO,I. · 

8. 388,4,:tO,J 

9. 464,45.:!;0,05 

1D. 5II,O,:t0,05 

n. 652,0.:t0,2 

12. 674,4.:!;0,2 

D. 687,4,:t0,4a) · 

14. 723,5,:tO,J 

15. 740,I,:t0,2a) 

16. 772,5.:!;0,2 

17. 793,4.:!;0,9 

IS. 8I6,B,:t0,2 
. a) 19. 835,3.:t0,3 

20. 853,3,:t0,4 

21. 861,7.:!;0,4 

22. 9I3,4.:!;0,4a) 

23. 955,7.:!;0,4 

24. 965,B,:t0,4 

25. 978,4,:t0,3 

€ 

I 

2 

2 

": 
~ 

;:: 

] 

'& 
~ 

~ 

~ 

] 
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149 
Gd n CJle-

OpH STOM npHBneKanHCb 

Ln Lm 

',98 KSB B 149 Gd 
2 = 0,66 .:!:. 0,03. 

- raM Ma-c o B n a 1l e H nil: 

Cb C OOMOmbiD llBYXMep

;)BM "MHHCK-2" I 18/ 
c • 

rBHTenbHblMH 06'beMaMH 

KSB 
6° Co • 
• 149 

TonHblli npenapaT Tb 

Ha pnc. 4-7. B Bepxaefi 

KTp 
149Tb H OTMelJeHbl 

[~tf>pOBbiMH OKHaMH1 C 

LK y'laCTKH C09KTpa1 COOT

)MOTOHOBCKOI"O pacnpene

tHanH3 cneKTpOB I"aMMa

l<ieTOJlOM1 nono6Hb!M 

meHbi B Ta6nnue 5. 

49 Gd 

: noaBonun o6ocHoBaHHo 

oanuKaiDmnx npu · pacnane 

ra pnc. 8. · YpoBHH 149 Gd 1 

-tMa-coBnaneu nil:, oTMe

~JleHbi Ha ocnoBe suepre-
r 
1 

3HeprMH H OTHOCHTen&H~e HHTeHCHBHOCTH 
raMMa-nyt~ell nepexo.n;os s 149GcL 

Jr}f> * 1•1~ 
n.:.:.n ___ E0, K~B . __ 1_::0'~---~n~n'--__ E_T'_;_,_K_a_s 

I 2 3 I 2 

I. K-~ 6750_+270 26. 996 ·i.o 6a) 
uv ' - ' 

2. K .If IJOO.:ti6 

3. Kp; 318.:t10 

4. 98,43.:.!;0,20 20,0.:.!;2,0 

5. 164, 98.:!:,0, 02 

6. 187,20.:!:,0,03 

7. 352,3zO,I 

8. 388,4.:!:,0,3 

9. 464,45.:!:,0,05 

10. 5II,Oz0,05 

n. 652,ozo,2 

12. 674,4.:!;0,2 

IJ. 687,4.:t0,4a) 

14. 723,5.:t013 

15. 740,I.:t0,2a) 

16. 772,5.:!;0,2 

!7. 793,4.:!:,0,9 

18. 816,8.:!:,0,2 

19. 835,3.:t0,3a) 

20. 853,3.:!:,0,4 

21. 861, 7.:t0,4 

22. 9IJ,4z0,4a) 

23. 955,7.:!:,0,4 

24. 965,8z0,4 

25. 978,4.:!:,0,3 

28IO.:t85 

450.:tl3 

3333.:tl00 

2060.:!:,100 

650.:tl6 

765.:t27 

I690.:t40 

57,oz5,o 

40,0.:!:,8,0 

I6,7.:t1,4 

41,0.:!:,2,0 

I62.:t5 

9,8.:!:,3,5 

I245.:t46 

37,0.:!:,4,0 

1636.:!:,40 

852.:t33 

7,0z2,o 

41,4.:!:,3,1 

48,0.:!:,4,2 

45,0.:!;4,0 

27. 1002,3z0,4 

28. I033,8.:t01 4 

29. I040,0.:t0,3 

30. 1054,5.:!:,0,5 

31. III8,l.:t0,4 

32. ID2,3.:t0,3 

33. 1136,2.:t0,3a) 

34. II44,9.:t0,3 

35. II67,2.:t0,3 

36. Il75,8.:t0,3 

37. Il91,7.:t0,3 

38. 1204,7.:!:,0,4 

39. I260,9z0,4 

40. 1280, 8.:!:,0, 5 

41. IJ02,9.:!:,0,2 

42. 1341,4.:!:,0,3 

43. IJ66,6.:t0,3 

44. I379,6+0,3a) 

45. I403,0.:tO,Ja) 

46. 1449, 5.:!:,0, 3a) 

47. I46I,7.:t0,6a) 

48. 1477,2.:t0,4a) 

49. I483,B.:t0,3 

50. I49I,4.:t0,3a) 
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3 

IJ,4.:tl 1 0 

25,4.:tl,3 

34, 6.:.!;1, 6 

144.:.!;3 

19,4.:!:,2,1 

19,7.:!:,1,9 

B1,2z2,4 

126£3 

34,0.:!:,4,0 

50, 6.:.!;2,3 

374.:!:,4 

34,3.:!:,2,4 

31~,0.:!:,3,0 

I7,Bz1,2 

12,0.:.!;4,0 

79,0.:!:,3,0 

235.:!:,5 

10,0.:.!;2,0 

4l,O.:t2,0 

40,0z2,o 

94,4.:!:,2,8 

10,6.:!:,2,5 

12,0.:!:,2,0 

26,5.:!:,2,0 

30,0.:!:,2,0 



ra6nHua 2 (npOAOnEeHHe) 
Ta6nHua :3• Sxcnepi! 

A 
_1 ____ 2 __ :3 2 :3 

51. I498,:3i0,4a) 76. 2248,5i0,5a) 
Euep. *' 

II, 0.!2,0 9~0.,!1,0 
If. )f. ~3KCn.x1C 

52. 15I:3,9i0,4a) 

nn K3B no. Tb 
I7 ,0.,!2,0 77. 2260,8.,!0,2a) 15,0.,!2,0 

5:3. I540,Ii0,4 32,0i3,0 78. 2284,2i0,4 5:3, 0.,!2, 0 
I 2 ~ 

54. 1545,5i0,6a) IJ,Oi2,0 79. 245I,9i0,5a) 27,0i4,0 
I. 98,4:3 2800il40 

55. 1559,4i0,4a) D,Oi2,0 80. 2457, 5.,!0, 5 10,5.,!1,2 
2. 149,8 465i52 

56. 15851 6.!0,:3a) 20,0i2,0 81. 2472,9i0,7a) 12,:3+1,9 
:3. 164,98 384il5 

57. I595,0.,!0,4a) 5,:3il,O 82. 2497,9i0,8a) 
- ' 4. 187,20 30'2il5 

9,0i2,0 

58. 1640,3i0,2 326i10 83. 2561,7i0,4a) 29,0i2,0 ··[ 5. 298,7 78i8 

59. I6'79,2i0,3a) 22,0.,!2,0 84. 2647,4i0,4 19,0.,!1,4 
6. 346,8 228.,!23 

60. 1734,Ii0,4 10,5iJ,5 85. 2669,7.,!0,~) II,0.,!1,0 A 7. 352,3 31 

61. 1798,6.,!0,3a) 23,0.,!2,0 86. 2'755,3.,!0,ffi 16,0.,!4,0 
8. 388,4 44.,!3 

62. 1806,2.,!0,3 52,0.,!2,0 87. 2774,5.,!0,ffi) 14,5.,!2,2 
9. 464,45 26il 

63. 1827' 5.,!0, 3 I21i5 88. 2796,4~0,3a) Il,0.,!1,0 
IO. 652,0 10, 6.,!0, 6 

64. 1874,4.,!0,:3a) 44 1 0::3 1 0 89. 2823,2.,!0,2a) 10,0.,!2,0 
II. 674.4 <5. 

65. 1909, 6.,!0, 5 25,0.,!2,0 90. 2857,I.,!0,2a) 14,7::1,1 
12. 77i,5 <2 

66. 1940,3.,!0,3 '70,0.,!3,0 91. 2937,3::0,2a) 6, 6.,!1,5 
D. 793.4 <5 

14. 816,8 3,4.,!0,3 
67. I948,5i0,3 56,0.,!2,0 92. 296:3,9::0,2 90,0.,!4,0 

68. 1973,6::0,4 14,1.,!3,2 93. 3013,3.,!0,5a) 11,0.,!4,0 
15. 853,3 3,2i0,2 

69. I992,2i0,6 8,4.,!2,0 94. 3186, O::O, 4a) 8,8.,!1,4 
16. 861,7 0,9iO,J 

70. 2008,5.,!0,3 79,0.,!3,0 95. 3202,2::0,:3 23,0.,!2,0 
17. 955·, 7 2,4.,!1,0 

71. 203~, 3.,!0, 3 16,0.,!2,0 96. 3273,1.,!0,7 16,0.,!2,0 

1 
18. 965,8 3,1::1,1 

72. 2107,7.,!0,7a) 17,0.,!2,0 97. 3309,8.,!0,4a) II, 0::2,0 
19.1033,8 <6 

20.1040,0 3,1.,!0,3 
7:3. 2134,1.,!0,5 28,0.,!5,0 

21.1132,3 5,5ii,7 
74. 218:3,4.,!0,4 71,0.,!3,0 

22.II36,2 4,3.,!1,3 
75. 2238, 4i0, 4 12,0+1,0 

23.II67 ,2 7,7.,!2,4 
llpHweqaHHR: a~ llepexoAW He paswe~eHw B cxewe pacnaAa. * 0THOCHTenLHWe HHTeHCHBHOCTH rawMa-nbqeR AaHW B 24.II75,8 3,3::0,5 

eAHHHuax ra6nHuw I, rAe IK_352 , 3 =1 0 eA. 25.1341,4 0,9.,!0,4 
14 



TadJIHUa .3. 3KCnepHM6HTaA»HWe H T60p6THQ6CKH6 3HaQeHHa elK 
:npo,J.onzeHHe) ,1.11a nepexo,J.OB 149Gd 

c4,"*sxcn .xi03 ot/'* fiKTeOp • X 103 2 3 
n Euep. K. 3 __ MyJJbTHTIOJib-

i!.0,5a) 3KCn.xiO HOCTb 9,0.!1,0 nn K3B no Tb noGd E1 E2 MI 
1.!0,2a) 15,0,!2,0 

I 2 ~ 4 2 Q 7 !.1 
~.!0, 4 . 53~0.!2,0 

I. 98,4.3 2800,!1400 ~50 II 50 1900 Ml 
1+0,5a) ,27 ,0.!4,0 

2. 149,8 465,!52 500 500 MI 
i!;0,5 10,5,!1,2 . 

J. 164,98 .384.!;15 368.!;37 64 260 400 lH+:EL 
1!;0, 7a) 12,.3+1,9 

4. 187,20 .30'2.!;15 2'16!;2ti 48 200 300 IH 
1+0 8a) - ' 

9,0!;2,0 
5. 298,7 78.!;8 77 77 Ml - ' 

'.!0,4a) 29,0,!2,0 ·y 
6. .346, ti 228,!2.3 192 1112-192 ~ 

1.!0,4 19,0.!1,4 

J '1. 352,3 31 31,3!;3,1 9,6 31 55 F2 
1+0, ~) II,O.!I,O 

8. .388,4 44.!3 44,6.±4,4 7,4 22,5 4~ MI 
l.!O, ffi 'I6,0,;t4,0 

9. 464,45 26.!;1 25,9,:2,6 4,ti IJ 26 M1 
)!;0, ffi) 14,5,;t2,2 

IO • 652,0 10, 6!;0, 6 10+1 c,3 5,9 IO,B M1 
• ·.o,Ja) II, 0!;1, 0 

II. 6'14.4 <5 2.1 5,4 IU,O (El) 
~.o,2a) IO,O,;t2,0 

12. 772,5 -<2 1,6 4,0 '1,0 E1 
[!,0,2a) . l4,7.:t1,1 

IJ. 793.4 -<5 1.5 J.'l 6.'1 (EI) 
3,;t0,2a) o,6,;ti,5 

14. 816,8 J,4,;t0,3 J.I_:t0,4 1,4 J,5 6,~ :EL 
~!;0,2 90,0,;t4,0 

15. 85J,J J,2_:t0,2 J,4_:tO,J 1,28 3,2 5,6 E2 
3+0,5a) II,O,:t4,0 

16. 861,7 0,9,:tO,J I, O.:tO, 2 1,25 J,I 5,5 El )~0;4a) 8,8,;tl,4_ 
17. 955,7 21 4,;t1,0 1,05 2,5 4,4 E2 

~.!O,J 2J,O,;t2,0 
18. 965,8 J,I_:tl,1 1,02 2,45 4,.3 E2 

1 I+0,7 I6,0,;t2,0 " <6 0,9 2,1 J,6 (Ml) 3~~,4a) 19.IOJJ,8 
II,O,;t2,0 

20.1040,0 J,I,;tO,J 0,9 2,1 J,6 Ml+E2 - 2I.II.32,J 5,5!;1,7 0,77 1,77 2,9 (MI) 
. 
2,9 (MI) 22.IIJ6,2 4,.3,;tl,J 0,76 1,75 

2J.II67,2 7,7,;t2,4 0,72 1,66 2,7 M2 
pacna,~;a. . , 24.II75,8 J,.3,;t0,5 0,72 I, 6J 2,7 MI aMMa-nbqeR AaHW B 

0,58 1,28 2 0 E2,El 2, 3 =1 0 e.r.~ 25.1.341,4 0,9,:t0,4 ' . 
15 



'\I: .I 

npo~onxeHHe ra6HHUH 3 

I 2 3' 4 2 6 '1 8 

26. 1640,3 1,1,!0,2 0,4 0,9 1,2 M1,:E2 

27. 182'7,5 1,4,!0,5 0,32 0,74 0,98 MI 

28. 2008,5 O, 6,!0, I 0,29 0,6 0,78 E2 

29. 2963,9 0,45,!0,IO 0,18 0,28 0,35 M1 

llpHMeQaHHH: M llpH pacqere 3KCnepHMeHTaHaHHX 3HaQeHuaoLKllPHHHMa
HOCL, QTO nepeXO~ C 3HeprHea 352,3 K3B THna E2 
C~x reop.;31.Io-3). 

** llpu pacqere axcnepHweHra.llaHHX 3HalleHuloCK.npHHHMa
nocL, qro Ha6HD~aewHe B cnexrpax raMMa-nyqeR H KOH
sepcHOHHHX 3HeKTPOHOB nepeXOlH C 3HeprHe~ I49,8 K3B 
(111 =264,!26, 1x=l02,!5), 298,7 K3B (I~=I53,!I5, 
1x=l0,!I) H 346,8 K3B (I1i=I22fi2, Ix=23,I), B03HH
Kal)lllHe npH pacn~e ~oqepuero 49GcirHna MI,YI H M2, 
COOTBeTCTBeHHO. 0THOCHTeHLHHe HHTeHCHBHOCTH Ir u Ix ~aHH a e,~~;HaHuax rac1~HU I H 2. 

Tac1nuua 4. ~HalleHHa axcnepuweHTaHLHWX .H reo~erHileCKHX 

oraomeHHa · IK/ I~.L. nepexo~oa a I 9 Gd 

Ji'Jio E nepex. I,<fi£1. 11</J~.J. reop. MyH])THllOHaH. 
nn K3B ax en. EI E2 MI 

I. 164,98 3,9,!0,2 6,97 2,36 6,78 MI(60%)+E2(40%) 

2. 187,20 5,4,!0,3 7,50 2,86 6,98 Hl+E2 

3. 352,3 4,3,!0,2 7,81 4,70 7,24 E2 

4. 388,5 6,8,!0,4 7,63 4,79 7,24 YI 

'· 5. 464,45 7 ,0,!0,4 7,50 5,0 7,05 MI 

llpH.UellaHHe: llo !ITHOWeHHD ~~ ~ )_,·,. :_i,.I=I,99:1,00:0,77 nepexo,D;a 
I64, 98 K3B B 149 Gd onpe,~~;eneao 3HalleHHe 8z =0, 66,!0, 03 
H yYH])THllOHhHOCTL YI(60%) +E2(4Q%). 

16 ''I 
li 

~~---------- ~--·->- -,, 

. •l 

KaK OTMeqanocb 1 

II30TOITOB 149Gd II 

nun onpeaeniiTh naTeac 
149 

Tb B npoueaTax aa 

149 
pacnaae .Tb • Onpe 

ueaTax aa oana pacnaa 

Hhle IIHTeHCIIBHOCTII Bee 

aeantl: C aHHIII'HnSIUIIOHH: 

IT03IITpOHHOM pacnaae 

nSieTCSI B (3,5:!:_1,0)% C 
+ . 

(3/2 ) - B (0, 7 :!:_0,3) 

Ha cxeMe pacnaat 

3aceneHHSI ypoBHetl: ·· 149 

3H8'19HHSI lg r T .. ITpn 

149 Tb l49Gd. Mace - , 

H3 aaann3a a - f3 -UIIKl 
1 49 

Tb ( Q a = 4098 :!:. 
;IO/ 

:!:_ 5 K9B) H 6eTa-t: 

Cornacao cxeMe ~ 

KB8HTOBb!9 xapaKTepHCT 

aaHHbiX o pacnaae 149 

151Gd 130,311 (puc. 
64 87 • 

149 
H '19THOCTb Gd - 71 

C ypOBHetl: 184, 98 H 35 

KBBHTOBb!X XapaKTepiiCT: 
149 

ane Tb , aepoSITHo, 

HCKmoqaeTCSI n 3/2+. K< 
149 1 4' 

SiapaMn Gd u 
64 8 5 6. 



He :raelJIHI.tlil .3 

7 8 

9 1,2- M1,1'2 

74 0,98 MI 

6 0,78 E2 

28 0,.35 Ali 

X 3HMeHM~o£.K ripHHHMa.
.352,.3 K3B THna E2 

X 3HaqeHHJ.!oC K. npHHH.Ma
:rpax raMMa-Jiyqel H KOH
~Iil C 3HeprHel 149,8 K3B 
7 K3B (lr=l5.3;!:15, 
2f12, Ix=2.3,1), B03HM-

49GcL:rHna MI, lU H 1d2, 
e lrlHTeHCHBHOCTH 
Hit' I H 2. 

eop. /iyJILTHUOJUoH. , 
MI 

9,78 1fl ( 60)))+E2 ( 40%) 

6,98 lfi+E2 

7,24 E2 

7,24 IU 

7,05 MI 

:1~00:0,77 nepexoAa . . :L 
3HaqeaHe 8 =0, 66;!:0,03 

40%). 

KaK OTMetJanocb BbiUie, aaann3 cneKTpoB raMMa-nyqeA aoqepliiiX 

II3oTonoa 
149 

Gd II 
149 

Eu , aaKonHBUIHxcSI rrpn pacrraae 
149 

Tb , no3Bo-

niin orrpeaeniiTh IIHTeacusaocTII raMMa-ny,reil:, B03liiiKaiOIUHX rrpn pacnaae 
149 

Tb B rrpoueaTax aa pacrraa II OTHOUieane a I£ + {3+ = 0, 20 :!:_0,02 rrpn 
149 

pacrraae Tb • Orrpeaeneaa IIHTeacnBHOCTh rrepexoaa 352,3 KaB B rrpo-

149 .Tb ( 
ueaTax aa OJliiH pacrraa - 33,0 :!:. 2,0)% 11 'Iepe3 aero a6coniOT-

Hhie IIHTeliCHBHOCTH Bcex llPYI'IIX rrepeXOJlQB, I13 8H8nH38 CIIeKTpa COBITa

JleHHH C 8HliHI'IInSIUIIOHHb!M IIHKOM ( y 511,0 - piiC, 6) cneayeT, 'ITO IIpH 

rro3HTpoaaoM pacrraae 
149 

Tb yposeah c aaeprneil: 1205,1 KaB ( 3/2-) 3ace-
149 . 

nSieTcSI B ( 3,5 :!:_1,0)% cnyqaeB pacrraaa Tb , yposeah 10 26,4 KaB 

(3/2+) - B (0,7:!:. 0,3)% cnyqaeB n 352,2 KaB-B ( 1,0:!:_0,6)% cnyqaea,· 

Ha cxeMe pacrraaa 
149 

Tb-> 
149 

Gd ( pnc, 8) rrpnaeaelibi IIliTeaciiBaocTn 

• 149 149Tb 3acene1IIISI yposaen Gd rrpu 6eTa-pacnaae n cooTBeTCTBYIOIUne 

3H8'IeliiiSI lg f T , . flpn pactJeTe 3li8'IeliiiH lg { T IICIIOnh30B8Ha p83HOCTb 

Mace 
149 

Tb -
149 Gd , pasaaSI (3735 :!:.. 40) KaB,· 3To 3HatJeaue rronytJeHo 

II3 aHanii3a a - {3 -UIIKna rrpii ncrronh30Baliiiii aaepriiii anb<jla-pacrraAa 
149 

Tb ( Qa 4098:!:.. 3 KaB) 
1281 , anh!fla-pacrraAa 

149
Gd ( Qa =3t23 + 

:!:. 5 Kaa) ;tO/ n 6eTa-pacrraaa 
145 Eu ( E {3 = 2760 :!:. 40 KaB) 1261, 

Cornacao cxeMe Mail:ep, ocaoaaoe cocTmmne 149 Gd MO::>KeT nMeTb 

KB8HT0Bb!9 xapaKTepl!CTIIKII nii6o f 
7
/2 ., nn6o h 

9
f2 • Ha OCHOB8HIIII 

aaHHhiX o pacrraAe 149 Gd n no aaanornn c SIJlpaMII 147 Sm · /25,29/ 
62 85 

151 
Gd 130,311 ( pnc, 9) MO::>KHO 3aKniOtJIITh, 'ITO 6onee BepoSITHhi cmm 

64 87 149 

II qeTHOCTh Gd - 7/2-, MynhTnrronhHOCTH raMMa-nepexoaos, nAyUinx 

C ypoBHeil: 164, 98 II 352,3 K9B1 He IIpOTfrBOpe'IaT IIpHITIIC8Hli!O 9THM ypOBHSIM 

KB8HT0Bb!X XapaKTepliCTliK 5/2- II 3/2-; COOTBeTCTBeHI!O, 0CHOBI!Oe COCTOSI-

149 Tb 5/2+ Hire 1 BepOSITII0 1 IIMeeT KB8HTOBb!e xapaKTepHCTliKll 1 XOTSI He 

ncKniOtJaeTCSI II 3/2+, KaK oTMeqanocb B pa6oTe /ttl, ananornSI Me::>KAY 
1 47 

Sm npoSIBnSieTcSI TaK::>Ke II B Jlpyrnx cnoil:cTBax 
62 85 

149 Gd SIJlp8MII 
6 4 8 5 
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~ 165 IB7 352 388 464. 5ll 652 '17'J 817 85'J 862 
E..-. K3B 
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187 + 

352 

'J88 + 
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5II + 
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Boa6y)KlleHHhlX COCTO.IIHUli. 

c aaeprn:eli 1027 KaB (3/! 

1053 KSB li ypOBHro 151 G 
64 

KaK OTMeqanocb B p 

B036ym aeHHhiX COCTO.IIHIIll' 

Mli 7/2-, 5/2- li 3/2- MO 

aeHHhlX COCTO.IIHlill aeqeTH 

Memlly qacTn:qHbiM COCTO.II. 

HOM MomeT llaTb IT.IITb CDC 

npn: aToM aonmao aa6niOlll 

Hh!Mli COCTO.IIHli.IIMII1 a · M 

aa6nroaaeTc.H, B qacTHOCTl 

maromero nepBhili eoa6y)KJ] 

TenbHO aaMeanea, a E 2 

1. J .0 .Rasmussen, S. 
8-91 33 (1953) • 

2. Jr. Rol1ier,. J. 0. 
--14, 526 (1953) . 

3; K.S.Toth, J.O.Ras 
(1958) • 

4. K.S.Toth, S.Bj¢rn 
O.Ski1breid. Phys 

5. E~C. LlmenenoB, JK.T. 
11.11. Hn:Kn:Tn:H, P. CTer 

6. H.A. EoHq-OcMonoBcKa 
11ae.· AH CCCP, cep. q 
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147 Sm enmrx smep 
6 2 85 

B . 149Gd 
B036y)KJleHHblX COCTOSIHIIH. SI)lpe Ha5monaeTCSI T8K)Ke ypoBeHb 

( +) u 147 c saeprneii: 1027 KsB 3/2 , aaanorn'IHblll ypoBHID Sm c saeprneii: 
62 85 

I 51 
1053 KSB li ypoBHID 

64
Gd

87 
C sHeprneii: 1191,8 KSB (pu·c. 9). 

KaK o~Me'!anoch B pa6oTax 131•32•
331 

no nccnenoBaHHID speMeH m.naan 

B036y)K neHHblX COCTDSIHliH SIJlep I 
51 ·cd li I 

49 Gd 1 Hll)I{Hlle ypoBHll CO CIIHHa-

Mll 7/2-, 5/2- li 3/2- MO)KHO paCCMaTpliB8Th H8 OCHOBe MOJlenn B036y)K

IleHHblX COCTDSIHliH He'leTHbiX SI)lep, npenno)KeHHOii: ne WanHTOM 
1341• CBSI3h 

Me)KJlY '18CTll'IHbiM COCTOSIHlleM 7/2 li KBanpynonhHbiM. BU6paUHOHHbiM $DHO

HDM MO)KeT )laTh IISITh COCTDSIHHii: CO CIIliH8Mll 3/2, 5/2, 7/21 9/21 11/21 

npn sToM non)KHO aa5niDJlaThCSI ycKopeHne E 2 -nepexonos Me)Kny ljloaoH

HbiMH cocToSIHHSIMH, a M 1 -nepexonhi aanpemeHbi. TaKoe nono)KeHne 

aa5niDnaeTcSI1 B qacTHDCTn, JlnSI nepexona c saeprneii: 164,98 KsB, paapSI-

)KaiOmero rrepBbiii: soa6y)KJleHHbiii: yposeHh 
14 9 

Gd M 1 -nepexon 3Ha'ln-

TenhHO aaMenneH, a E 2 -ycKo.peH /32,33/. 
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