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co 1976 061>e"UHeHHI>IIi UHCIIIUIIIYIII Jl"epHI>IX UCCAedoeaHUU ,[!y6Ha 

1. BBEllEHI1E 
153 

flnpo Tb HCcnenosanocb npH panaoaKTiiBHOM pacnane 
153 Dy pSIJlOM asropoB 11 - 4!8 HallleH: npeJlhiJlyllleH pa6ore151 

H3yqanHCb yrnOBbJe y-y KOppenSIUHH H Cll8KTpbl sneKTpOHOB 

BHyTpeHHeH KOHBepCHH ( 38K), B pe3ynbT8Te '18I'O 6hinH 

onpeneneHbl 3H8'18HHSI CllHHOB Hli3KOB036y}I{Jl8HHbiX COCTOSI

HHH 1i yTO'IH8Hbl MynbTiillOnbHOCTH pSIJl8 nepeXOJlOB B 
153

Tb. 
B HaCTOHJlleH: pa6ore 1i3MepHnHCb speMeHa }I{H3HH 

Hli3KOB036y}I{Jl8HHbiX COCTOSIHHH 
153

Tb M8T0Jl8MH e-e H 

e-y 3anep}I{8HHhiX cosnaneHaH. Cno}I{HhiH cneKTp a3nyqeHaH:, 

conpoBO}I{Jl8IOlllHX pacnan 153 Dy, 38TPYJlHSin nposeneHHe 

8THX 1iCCn8JlOB8HHH H Tpe6osan MHOI'OKp8THhlX llOBTOpHhlX 

H3MepeHHH C BbJ60pOM pa3nli'IHbiX 8KCnepaMeHT8nbHbiX ycno
BHH, Pe3ynbT8Thi 8THX HCcnenosaHHH no3sonanH onpenenHTb 

Hnli oueHHTb sepXHHe rpaHHUhi nepHOJlOB nonypacnana 

ypOBHeH 80,7; 147,5; 213,7; 218,6; 240,4; 254,2; 262,8; 
324,9; 389,4; 444,6; 529,3; 537,3 KsB. TipensapHrenbHhie 

pe3ynbT8Tbi 6bmH ony6naKoBaHhi B pa6oTax 
16 '7 1. TipH 

8H8nH38 pe3ynbT8TOB Mbl HCXO)lHnH H3 CX8Mbl ypOBHeH 
153 Tb, npenno}l{eHHOH 3y6epoM a np. 

141, H naHHhiX HallleH: 

npeJlbiJlYlll8H pa6oTbi / 5/. <l>parMeHT cxeMbi ypOBHeH 
153

Tb 

npHseneH Ha p a c • 1. 

2. PAlll10AKTI1BH~E l1CT04Hl1Kl1 

B HccnenosaHiiSIX Hcnonb30Banacb panHoaKTHBHhle HC
TO'IHHKH 153Dy ( T }'2 = 6,3 q), KOTOpbie nonyqanHCb 

B peaKUiiH rny60KOI'O paCJllenneHiiSI T8HTana npOTOH8MH 

c sHeprHeH 660 MsB Ha CHHXpouaKnorpoHe Ol1fll1 c no

cnenosarenbHhiM panaoxHMH'IeCKHM Bhi)leneHHeM 1i3 o6ny-
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153 Tb. 

qeHHOii: MuweHH usoronos Dy u ux pasAeneHueM no MaeeaM 
Ha aneKTpoMai'HliTHOM Maee-eenaparope. HoHbr 153 Dy 
eo6upanueb Ha KonneKrope Maee-eenaparopa Ha Al noAno~

Ky TOnlliliHOH 2 MKM B BliAe paAHOaKTliBHOI'O ngTHa pa3MepOM 
1,5 X 15 MMo 

3. TIOCT AHOBKA 11 PE3Y nbTATbJ H3MEPEHH0 

HsMepeHug npoBOAlinHeb B pe~HMax e- e ( e Henonbso
BaHlieM ABYX Mai'HHTHo-nuHSOBhrx f3 -eneKTpoMeTpOB /B/ } 
H e-y (e Henonb30BaHHeM Mai'HHTHO-nHH30BOI'O f3 -eneKT
poMeTpa H eUHHTHnnHUHOHHOI'O y -eneKTpOMeTpa e nnaeTU-
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qeeKuM euuHTunngropoM Tuna NE 111 ) sanep~aHHhiX 
eosnaneHHii. TunuqHbiii: eneKTP aneKTpOHOB BHyTpeHHeii: 
KOHBepeHu

153
Dy, H3MepeHHhlH Ha Mai'HHTHOM eneKTpOMeTpe, 

npuseneH Ha p He • 2 ( Ha cneKTpe yKaSaHhi ronhKO Hali-
6onee HHTeHeHBHb!e nHHlili 3BK). 

KpliBhle sanep~aHHhlX eosrraneauii: (K3C) o6pa6aThl-
sanHeb Ha 3BM CDC 6400 no nporpaMMaM LIFTIM H 
GEXFIT 19( a raK~e no nporpaMMe GASEXP. 

flpu oueHKe norpewHoereii: B onpeneneHlili rrepuonos 
nonypaenaAa T~ nOMliMO eTaTHeTuqeeKOH OlliliOKli yqH-
TbiBanaeb HeorrpeneneHHOCTb BO BpeMeHHOH KanHOpOBKe 
ueHhl KaHana aHanusaropa uMnynbeos. HeKoTophle K3C, 
nonyqeHHbre B nposeneHHhrx HSMepeHHHX, npuseneHhi 
Ha pH e, 3. 

BpeMH ~H3HH yposHg 80 K8B onpeneneHo KaK T ~ 
= 0,49;!:_0,02 He B eosnaneHHgX K82-K80; ( L82+L80)- (L80+L82) 
H K244-L80. Ha pHe. 3A H.B npuBeAeHbi K3C, xapaKTe
pusyJOWHe aro speMH. B arux usMepeHliHX 3BK L 80 He 
ornenHnueb OT 3BK L 82 ,a 3BK K 240 - OT 3BK K242 H 
K244.B nepBOM enyqae onHospeMeHHO usMepgnueb eosna
AeHuHL82-L80u L80-L82,noaroMy speMH ~H3Hli yposHg 
80 K8B npOHBHnoeb Ha o6oux eKnoHax K3C. Bo BTopoM 
enyqae, KaK 8TO BHllHO li3 paeeMOTpeHlfg e XeMbl ypOBHeii: 

153 rb K3C ot5yenosneHa TonbKO KaeKallHhiMli eosnaneHUHMH , 
K244- L 80 

AHanHs speMeHHhiX paenpeneneHuii: eosnaAeHuii: ( K 93 +KLM)
(Kl47+Kl49 + M99); (Kl47+ Kl49+M99)-(K240+K242+K244); 

K274 -L99 uK274-y (pHe.3,C,G,JH K} nossongeT 
rrpunueaTb yposHgM 147, 240, 262 u 537 K8B sHaqeaug 
T ~ = 0,84:!:,0,03 HC T~ S. 0,15 He; T ~ = 0,22;!:_0,02 He; 
T~:::; 0,15 He, eooTBeTeTBeHHo. K3C (K274-L99) xapaKTe
pHsyeT speMg ~li3Hli ypoBHH 262 KaB ( T ~ = 0,22;!:. 
;!:_0,02 He}. K3C (274-y) onpenenHeT speMeHa ~li3Hli KaK 
ypoBHg 262 KaB ( npaBbJii: eKnoH, T ~ = 0,23;!:_0,02 He), 
TaK li ypoBHH 537 K8B (neBbiH eKnOH, T~~ 0,15 He), 
BpeMeHHoe paerrpeAeneHue eosrraneHuii: Me~AY aneKTpoHaMli 
(Kl47+Kl49+M99) li (K240+K242+K244) o6yenosneHo eoBnaAeHUHMH 
KaeKanos (147 - 242} KaB (Ha neBOM CKnOHe K3C rrpo
ene~usaereg speMg ~li3Hli yposHg 147 KaB, T ~ =0,84He) 
H ( 149-240) K8B (npaBbiH eKnOH onpenengeT BpeMg ~li3Hli 
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ypoBH51 240 K8B KaK T\12::; 0,15 He). Bo speMeHHoe pac

npeaeneHRe cosnaaeHHfi Me)f(Jly aneKTpoHaMH ( K 93+KLM) 

H (Kl47+Kl49+M99) OCHOBHOH BKJ18Jl ( -70"/o)BHOCHT COBllaJl8HRH 

8Jl8KTpOHOB (K93+KLM; )-K147, onpeJleJIHIOUIH8 speMH }f(H3HR 

ypOBH51 147 K88 KaK T \;2 = 0,84:t._0,03 HC. 0'18BHJlHO, 'ITO 

KOHKYPHPYIOUIHe aaaep}f(8HHbl8 COBnaaeHH51 (K93+KLM()-K149 

H(KLM(-M99) 11 Mf'HOBeHHbl8 cosnaaeHHH M8)!(JlY 3BK 

K147+K149 H aneKrpoHaMR O}f(e, conyTCTBYIOUIHMH Hcnyc

KaHHIO 3BK Ha K -o6oJIO'IKe, He MoryT o6ycnOBHTb HaKJIOH 

npasoro CKnoaa paccMarpHsaeMoA K3C c T \;2 = 0,84 He. 

B HBUIHX H3MepeHH51X 3BK K204 , K213 H K218 KaB 

nnoxo paapeUiaiOTCH. TeM He MeHee aHanHa HeCKOJihKHX 

cepHH H3MepeHHA COBll8Jl8HHH y -ny'leA(Ey;::: 150 K88) 

c 8THMH 3BK (PH c. 3D , E , F ) noasonHn npHnHCaTb 

YPOBHHM 213, 218, 529 K8B 3Ha'leHHH T\;2.S 0,15 HC, 

T\;2 .::;. 0,13 He H T \12 = 0,60:t._0,03 HC, cooTBeTCTBeHHo. 

3TH H3MepeHH51 6hiJIH nposeu eHbi cpaay }f(e nocne OKOH'Ia

HHH CenapaUHH (- 1 q nocne 3aBepW8HHH XHMH'IeCKOf'O 

BhiJleneHH51), Koraa JlO'IepHHA H30Ton 153 Tb eme He ycnen 

HaKOllHTbCH B HCTO'IHHK8 B 3aMeTHOM KOJlH'I8CTBe. TeM He 

MeHee 6hlJIH llpOB8Jl8Hhl KOHTpOJibHhle H3Mep8H11H COBlla)leHHA 

( K208 + K 212)- y c HCTO'IHHKOM 
153 Tb. 06a CKJIOHa 8ToA 

K3C HMeJIH HaKJIOH T \12 .s 0' 15 HC. 

BpeMeaaoe pacnpeaeneHHe cosnaaeHHA M8)!(JlY 3BK 

(K190+Ll47+L149) H K254 (pHc. 1 H ), o6ycnoaneaaoe 
TOJibKO aneKTpoaaMH K190-K254 , noasonHer onpeaenHTb JlJIH 

ypOBH51 254 K88 BepXHHH npeaen BpeM8HH }f(H3HH 

T\12 .::; 0,12 ac. BepXHHA npeaen speMeHH }i(H3HH ypoBHH 

324 K88 T \;2 :S 0,1 HC 6biJI onpeaeneH B COBllaJleHHHX 

y - K244 ( p H c • 3 L ) • 

Ha ocaose nony'leHHhlX aHa'leHHA nepHOJlOB nonypacnaaa 

HCCJl8JlY8MbiX ypOBHefi paCC'IHTaHbl 8KCnepHM8LTaJibHbl8 

3Ha'leHH51 sepo51THOCTeA y -nepexoaos B (aL), paap51}!(8IOliiHX 

8TH ypOBHH, H HX OJlHO'IaCTH'IHhie cpaKTOpbl aanpeTa no 

MoWKOBCKOMY F sp (aL). 3TH JlBHHhie npHB8Jl8Hbi B T a 6 n. 1. 

* KLM E -aneKTpOHhi, conyTCTByiOmRe E -aaxsaTy 153Dy 

Ha paCCMaTpRBaeM08 COCTOHHRe. 

8 

4. OECY)f(.UEHI1E PE3Y flbTATOB I1CCflE.UOBAHI1H 

153 
Hapo 6 5 Tb 88 npRHaJlJI8)f(HT K TaK Ha3hiBaeMofi "ne-

pexoaHoA" o6JiaCTH HJlep, CBOHCTBa KOTOphlX o6ycJIOBJl8Hhl 

KOHKypeHUH8H M8)!(JlY CHJiaMH cnapRBaHRH H llOJIHpH3 YIOUIHMH 

CRJ18MR, CTp8MHUIHMHCH, c OJlHOH CTOpOHbi, npHJlaTb HllPY 

c¢epR'18CKYIO ¢opMy, a c apyrofi, - ae¢opMRposaTh ero. 

CTaTR'18CKaH Jle<!JopMaUHH OCHOBHOf'O COCTOHHHH R HH3KO

Jl8)f(aUIHX COCTOHHHH 8TH X HJlep, llO-BRJlRMOMY, Mana, OJlHaKO 

C B03pacTaHH8M 8Hepf'HH B036y)!(JleHHH OH8 MO}f(eT CTaTb 

3aM8THOH. ITpH 8TOM CTpyKTypa KOJIJieKTHBHhlX COCTOHHHA 

MO}f(eT npeJlCTaBJIHTb C060fi CJIO)f(HYIO CM8Cb BpamaTeJibHblX 

11 KOJie6a Tenb HbiX JlBH}f(e HHHo 3TH npeJlllOJIO)f(eHH H ll0JlTB8p}f(

Jl8IOTCH aKcnepi1MearanbHbiMH ¢aKTaMR. HanpHMep, B H30-
153 151 u 

ToHe Tb - HJlpe Eu HR}f(aHUIRe soa6y)i(Jl8HHhie co-

CTOHHRH C0Bll8Jl8IOT C COCTOHHI1HMH npOTOHHOH 060JIO'IKH 

50-82: d 5/2 , g 7/2 11 h 11/2 B c<!JepH'IeCKH CHMM8TpR'IHOM 

llOTeHUR8Jl8. 0JlHOBpeMeHHO B 8TOM }1(8 HJl~e H86JIIOJl8IOTCH 

ae¢opMHpOB8HHbi8 COCTOHHHH 261 K88 512 /4131 H 654K88 

5/2+ /413/ 11 OCHOB8HHbl8 Ha HH:X pOT8UROHH8H H f3 -BH6pa

UROHH8H llOJlOCbl/ 10/ 
AHaJIOf'H'IH8H CRTyaUHH COCyUieCTBOBaHHH COCTOHHHH 

C pa3JIH'IHOA CH:MM8TpReA, B03MO}f(H0, HMeeT M8CTO 

H: B 51Jlp8 1 ~35 Tb 88 • H fl}f(aHUIHe B036y)i(JleHHbie COCTOHHH51 

0 K88 (5/2+), 80 K8B (7/2+), 163 K8B (11/2-J MO}f(HO 

COllOCTaBHTb C OJlHO'IaCTH'IHblMH llpOTOHHbiMH: COCTOHHHHMH 

d 5/2 , g 7/2 H hll/2, cooTBeTcTBeHHO. I1a conocTasneH:HH 

}f(e ~posHeA poTaUROHHOfi nonocbi 312+ 1411 I B HJlpax 
155 

Tb 
H 15 Tb c ypoBHHMH 153 Tb MO}f(HO npeJlnOJIO)f(HTh 7 41 , 'ITO 

COCTOHHHH 147 K8B (3/2+), 240 K8B (512+), 389 K8B 

(7/2+) H: 572 K88 (9/2+) HBJlHIOTC51 'IJieHaMH poTaUHOHHOH 

nonocbi 312+ I 411 I. OaHaKo oTcyTCTBHe aaHHhiX o csoficr

sax yposHefi 
153 Tb, nony'leHHhiX B MepHbiX peaKUHHX, 

3aTpyJlH51eT Jl0K838T8JlbCTBO 8TOf'O npeJlllOJIO)f(eHHHo 

ITpOB8Jl8HHblll 8HaJIR3 peaynbTaTOB HalliHX HCCJleJlOBaHHll 

ll03BOJIH8T npHB8CTH Jl0llOJlHHT8JlbHbl8 apryMeHTbl B ll0Jlb3Y 
I"53 

rHnoTe3hi o cocymecTBOBaHHR B Mpe Tb cocTOHHHii: 

pa3JIH'IHOH <fJopMbi. 

PaccMoTpRM OJlHO'IaCTH'IHbie ¢aKTOPhi TOpMO}f(8HH51 .(no 

MoUIKOBCKOMY) JlJIH M 1- H E2 -KoMnoaeHT nepexoAOB, 
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TaO.n14a I 
flpO)(OJJReHJ~e raCiJJI1!1bl I. 

BpeMeaa ZK3HB ypoaael, axcnepBMe&Ta.huwe sepoataoctH l ~ ~ 4 5 2 7. 
• ~topw 3anpeta no M08KOBCKOMY B ~pe 15JTh 254,2 173,5 7/2+ 7/2+ Ml + )(),140.10-2 ~Il80 

Eyp(xaB} 
-- ---

lUi I ~0,12 (80,7) +5,9~ ?0,418.10-2 E1 • rT . 
B(!Lo)!xcn • f (6L)M 

'1,17 

r112,ac) (uB) I· t (JL 
I 254,2 5/2+ 

L (Ef,xaB) lr III + )(),OII9 "140 
(0) +10,6~XJ,03II ,0,158 

I 2 3 ~ 5 ~ 7 262,8 99,7 9/2- II/2- Ml+ 0,0552 JO,O 

80,7 80,7 7/2+ 5/2+ IU+ 0,0297 55,7 0,22.;t.0,02 (163) +0,9~E2 0,0712 0,069 

0,49.:!:,0,02 (0) I, 7~ E2 O,II 0,045 324,9 62,0 (9/2+) 9/2- EI "(),19.10-5 
~3200 

147,5 147,5 (J/2+) 5/2+ Ill + 0,699.10-2 '0,1 70,7 7/2+ MI+ ~0,0128 ~IJO 
2'37 (254,2) +1~ E2 ;;.0,0363 ~0,1'35 

0,84.:!:,0,03 (0) +17,8~ 0,0992 0,05 
244,2 7/2+ MI+ .. O,OIJ5 ~123 

163,2 82,5 11/2- 7/2+ 112 0,0169 104 (80,7) +24,2~E2 ~0,102 .;0,048 

173.103 (80, 7) 324,9 5/2+ E2 .;.0,0199 ~0,247 

2IJ,7 IJ2,8 7/2- 7/2+ El -6 5· 529,3 204,3 (7/2+) (9/2+) Ill+ 0,397.10_, 4170 
~0,295.10 ,0,205.10 

,0,15 (80, 7) 0,6Q%0,03 (324,9) +25,8~ 0,473.10-2 1,04 

2IJ,7 5/2+ El ~0,204.10-5 ~0,3.104 
288,7 7/2+ Ill+ 0,1.10-J 0,165.HY 

(254,2) +95~ E2 0,0274 0,179 
(0) 

448,8 5/2+ E2 
218,6 71,0 5/2+ (J/2+) Ill + ~0,0145 ( Il4 (90) 0,121.10-2 4,07 

~O,IJ (147,5) +9,I~F2 >0,462 ~ 0,0106 537,3 274,6 7/2- 9/2- Ill+ ~1,ZO· ro-3 ~ !390 

218,6 5/2+ 
40,15 (262,8) +86~ > o, 140 ~ 0,0354 

lfi+ :>O,OIC8 "153 7/2+ 
_., 6 

283,1 El ~0,133.10 ,0,457.10 
(O) +37~ ~0,194 <t0,025 323,7 7/2- II+ >0,77.10-J 40 2150 

240,4 93,0 (5/2+) (3/2+) IU + )0,0754 ~22,0 -- (213,7) +33,4-E2X>,471.I0-2 d,04 

, ~ 0,15 (147,5) +3,I.E2 ,)0,397 ~0,0124 4,53 7/2+ El 

>0,987 .w-3 537,3 5/2 II '1 6 
159,6 7/2+ Ill+ d680 

~0,194.10- ~0,312.10 

(80, 7) ~0,55I.1o-2 .,0,891 \ 
(0) 

+9,I~E2 
B(EI) € (et.b] ; B(E2) & (e1b~] ; B(II) C [(11.MYJ ; B(J12)C [(A.ntb] 

f • 
240,4 5/2+ IU+ >0, 729.10-3 -'2270 .. CtatBCTBqecK.. MBOKBT8~· DpBK~C· S • I. 

(0) +41~ ;>0,0124 ~ 0,397 
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CB5I3biBalOUIHX COCT05IHH5I 0,80; 147 H 240 K:38 (Ta6nH-

ua 1 ) • M 1 -KOMIIOHeHTa nepexoaa 80 KaB, CB5I3hiBaroma5I 

COCT05IHH5I g7/2 H d 5/2 aanpemeHa IIO op6HTanbHOMY KBaH-
, 153 

TOBOMY •mcny f. f1pHHHMa5I BO BHHMaHHe, 'ITO 5I)lp0 Tb 
HaXOAHTC5I Ha rpaHHUe o6naCTH c¢epH'IeCKHX 5IAep, cneayeT 
O*HAaTb ocna6neHH5I aToro aanpeTa. fleficTBHTenbHo, 

Ha6nroaaeMb!ll 4JaKTOp TOpMO*eHH5I F sp ( Ml , 80 KaB) = 
55, aHa'IHTenhHO MeHbiiie, 'leM ¢aKTOphi nn5I aHanorH'I

HhiX nepexoaoB B c¢epH'IeCKHX 5Illpax, rae F = 102 ~ 103• 

<PaKTOphi TOpMo*eHH5I M 1- H E2 -KOMIIOHeHT nepexoaa 

93 K:38 3Ha'IHTenbHO MeHbUie COOTBeTCTBYIOUIHX BenH'IHH 

nn5I nepeXOllOB 147, 159, 240 K:38, 3To MO*eT 5IBn5ITbC5I 

nononHHTenbHhiM apryMeHTOM B nonbay npenno*eHHoro 

ae¢opMHjOBaHHOro XapaKTepa COCT05IHHll 147 K:38 

312 312 1411 I H 240 KaB 512 312+ 1411 I. EcnH aTo TaK, 

To no Bepo5ITHOCT5IM E2- H Ml -KOMIIOHeHT nepexoaa 

93 K:38 MO*HO OUeHHTb 3Ha'leHH5I BHyTpeHHero aneKTpH

'IeCKOrO KBaapynonbHoro MOMeHTa Q 
0 
~ 3,5 6, napaMeTpa 

Ae¢opMaUHH {3 20 :2_ 0,17 H MarmiTHOrO llHIIOnbHOrO MOM8HT8 

fl. ~ 1,2 5I,M,, Bbi'IHCneHHOrO B npennono*eHHH, 'ITO 

g R = 0,35 111 ( TI ony'leHHhie HH*HHe rpaHHUhi 3Ha'leHHfi Oo , 
f3 20 H fl. 6nH3KH COOTBeTCTBYIOUIHM 3Ha'leHH5IM [320: 0,2/1 2/ 
lln5I nonOCbi 3/2+1411/ B 155Tb H fl.= 1,98 5I,M, B 157Tbl~ 1 / 
TI ocnenHHe ¢aKThi xopoiiio HHTepnpe THpyrorc 5I B paMKax 

caenaHHb!X BbJUie IIpennono*eHHll H IIOATBep*AaiOT HX. 

CaenaTb KaKHe-nH6o BhlBOAhl o B03MO*HOfi npHpoae apyrHx 

COCT05IHHH H3 HMeiOUIHXC5I aaHHhiX He npencTaBn5IeTC5I 

B03MO*Hh!M, 0TMeTHM TOnbKO aanpeiUeHHbiH xapaKTep 
3 

M 1 -KOMIIOHeHT nepexoaoB 204 H 287 KaB [ F sp{M1)"' 10 ], 
pa3p5I*aiOUIHX COCT05IHHe 529 K:38, a TaK*e OTHOCHTenbHO 

Manoe aaa'leHHe ¢aKTopa ropMO*eHH5I nn5I M 1 -KOMIIOHeHThi 

[ F sp {M1) =30] nepe~oaa 99,6 KaB, CB5I3!:;IBaromero cocro5I-

HH5I 262 K:38 (912 ) H 163 K:38 (11/2 ), 'ITO, IID-BHllHMOMy, 

CBHlleTenbCTByeT o6nH3KOll IIpHpOAe COCT05IHHll 912- H 1112-, 
He HCKnl0'18HO, 'tfTO COCTOSIHHe 262 KaB H COCT05IHHe 537 K:38 

(712-), CB5I38HHOe C ypOBHeM 262 K:38 (9/2-) HHTeHCHBHhiM 

{Ml+86%E2 )rrepeXOAOM 274,6 K:38, 5IBn5IIOTCSI qneH8MH OAHo¢o

HOHHOH BH6paUHH,IIOCTp08HHOH Ha OAHO'IaCTH'IHOM COCT05IHHH 

h1 L/2. B IIOJlb3y :3Toro CBHAeTenbCTByeT TBK*e yCKOpeHHOCTb 

12 

E 2 -KOMIIOHeHThl nepexonoa, CB5I3hiBaiOmHx paccMaTpHBae

Mhie COCT05IHH5I [ F sp {E2)"' 10"2 
] • 

flanee,rrpH aHanH3e peaynbTaTOB HBIIIHX H3MepeHHH Mhl 

IIOIIhlT88MC5I cpaBHHTb CBOHCTBB HH3KOB036Y*A8HHhlX 

COCT05IHHH 153 Tb C npencKa3aHH5IMH CBepxTeKy'leti MO-

nenH, IIOCTpOeHHOH KBK Ha c¢epH'I8CKOM, TaK H Ha ne

¢opM!lpOBaHHOM OAHO'IaCTH'IHhiX 6a3HCaX C y'tfeTOM B3aHMO

A8HCTBH5I IIpOTOHHOH KB83H'IaCTHUhl C KBanpynonbHhlM ¢o

HOHOM /1 3 / · 

B nepBOM cnyqae pac'leThi npoBOllHnHCb co c¢epH'tfeCKHM 

noTeHuHanoM Bynca-CaKCOHa, napaMeTphl KOToporo aapbH-

poaanHCb TBK, 'IT06hl nony'IHTb CII8KTp HH*aHUIHX B03-

6Y*ll8HHhiX ypOBHefi, 6nH3KHH K :3KCIIepHM8HTanbHOMy, 

HaH6onee nonxon5IUIHMH 3Ha'leHH5IMH :3THX napaMerpoB 

oKa3ani1Cb cnenyromHe: 

nnH HeATpoHoB - R 0= 1,26 <P, v0 = 47,3 MaB, K = 0,342, 
a = 1,587; 
nn5I npoTOHOB - R o = 1,26 <P,V0 = 55,6 MaB, K = 0,402, 
a = 1,687. 

f1pH :3TOM, eCnH Bhl6paTb KOHCTaHTy KBallpynonb-KBanpy

IIOnbHOrO B3aHMOlleHCTBH5I, HCX0ll5I H3 :3HeprHH 2{ COCT05I-

HH5I cocenHero 'tfeTHO-'IeTHoro 5Illpa
152 Gd ( w (2 +) = 

3KC 
= 344 KaB), TO He B03MO*HO nony'IHTb na*e 3Ha'tfeHH5I 

CIIHHa OCHOBHOrO COCT05IHH5I, XOT5I nnOTHOCTb HH3KOB03-

6y*A8HHhlX ypOBHefi 6nH3K8 K :3KCIIepHM8HTanhHOH, fln5I 
TOrO 'IT06b! npaBHnbHO nepenaTb CIIHH OCHOBHOrO COCT05I

HH5I, npuxonHTC5I peaKo ocna6n5ITb cuny KBanpyrronh-KBaapy

nonbHoro B3aHMOlleHCTBH5I, HO IIpH :3TOM pe3KO yBenH'tfHBa

eTC5I cpeaHee paCCT05IHHe Me*AY B036Y*A8HHhiMH ypOBH5IMH. 

Tiony'leHHhlH OllHOKB83H'tfaCTH'tfHhlH CIIeKTp, a TaK*e CIIeKTphl 

llpH pa3nH'IHhiX 3Ha'leHH5IX KOHCTaHTbl KBanpynonb-KBanpy

IIOnbHOrO B3aHMOA8HCTBH5I IIOK83aHhl Ha pH C, 4, ¢OHOHHhl8 
+ + 

IIpHM8CH B COCT05IHH5IX 512 H 712 COCT8Bn5IIOT M8Hblli8 1%, 
T,e, :3TH COCT05IHH5I MO*HO paCCMaTpHBaTb K8K O)lHOKBa3H

'tfaCTH'tfHhl8, CocT05IHHe 312+ oKa3hiBaeTC5I CHnbHO KonneK
THBH3HpoBaHHhlM (Ta6nHua 2). Pac'leT Bep05ITHOCTeil: 

E2 -nepeXOllOB M8*AY COCTOSIHH5IMH d 312-d 5/2 H 

g 7 ; 2 - d S/ 2 ( nepeXOllhl 80,7 H 147,5 KaB) IIOKaaan, 'ITO 

IIpHCyTCTBHe lla*e He6onbiiiHX KOnneKTHBHhlX II~HMeCeil: aaeT 
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3KCnEfW.EHT TEOP~~ 

p H C • 4. 0AHOKB83HqaCTH'IHbiH cneKTp H cneKTpbi, paccqu

T8HHbie AnSI 153 Tb a c4JepuqecKOM noTeHunane ByAca

CaKcoHa, npu pa3nuqHbiX KOHCTaHTax KBaApynonb-KBaApy

nonbHoro B38HMOAeHCTBHSI. 

3HaqurenhHhlii aKnaA a o6myiD aepoHTHOCTb. ~aKTopw 3anpe

Ta AnSI 9THX nepeXOAOB OK838nHCb paBHbiMH 0,3 H 1,6, 
T.e. B CpaBHeHHH C OAHOKB83Hq8CTHqHbiMH OUeHK8MH 

F sp ( E2 , 80 K9B) -= 0,045 H F sp ( E2, 147,5 K9B) 

= 0,05 yqeT tPOHOHHbiX llpHMeceii ll03BOnHeT nonyqHTb nyquree 

cornacHe C 9KCllepHMeHTanbHbiMH 3HaqeHHSIMH BepOSITHOCTeH 

paccMarpuaaeMhiX E 2 -nepexoAoa. 3aMeAneHHhiii xapaKTep 

E2 -nepexoAa 147,5 K9B a cpaaHeHHH c awqHcneHHOii 

aepOSITHOCTbiD B paMK8X paCCMOTpeHHOH MOAenH CO c4JepH-
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"leCKaM ITOTeHUaanOM MOMeT 9BaThC9 yKa3aHaeM Ha ae
cpopMapOBaHHbLH xapaKTep COCT09Hag 147,5 K98. 

nng 6onee aaeKBaTHOrO orracaHag KaK 9HepreTaKa, TaK 
a aepo9THocrell: y -rrepexoaoa, rro-aaaaMoMy, Heo6xoaaMo 
acrronh30BaTb, C OAHOH CTOpOHbi, 6onee CnOMHYlO BOnHOBYlO 
cpyHKUalO, T.e. yqaTbiBaTb B3aaMOAeli:CTBae rrpOTOHHOH KBa-
3a"laCTaUbl C ABYX- a Tpex-cpOHOHHbiMa COCT09Ha9Ma, 
a C apyroll: CTOpOHbi, 0693aTenbHO yqeCTb aHrapMOHa"'HOCTh 
Ba6pauall:, KOTOpag B gapax rrepeXOAHOH o6nacTa HeCOM
HeHHO canhHa. 

Pacqer, rrpoaeaeHHbiH c aecpopMupoaaHHhiM rroTeHuaa
noM Byaca-CaKCOHa /l 4/ a rrapaMeTpOM aecpopMauaa fJ 20 , 

aaphapyeMhiM B rrpeaenax or 0,05 ao 0,2 ( fJ 40 = 0,04), 

0.81- 153Tb 112(411) -10.8 

l712f 
. 65 88 

0.71-
912-

;o.7 
712+ 312('.22) 

712'!512t 

"'t 
7129tr -106 

los 
i912r 

17121•712-
712+ -10.5 

912-
912[5~ 9/2' 

0.4 712+ -10.4 

1912t 7~~1 0.31- -10.3 
912- 1~tJ~ 71Z' 512• 

0.21- 5/2'7/T 712[404) ;o.2 
11/2-

1312+) 

0.1 ~ 
712' 512~32] -10.1 

0.01- 512• 312[411l 
512[402 -10.0 

9KCnEPHMEHT TEOPH~ I ~0=0.0S;f\0=0.041 

p a C. 5. 0AHOKBa3U"laCTa"'HbiH crreKTp, paCC"lliTaHHbiH 
ang 153 Tb a aecpopMapoaaHHOM rroreHuaane Byaca-CaK
coHa. 

16 

ITOKa3biBaeT, "'TO TOnbKO rrpa O"leHb Manoll: aecpOpMauaa 
( {3 20 : 0,05) B03MOMHO rrpaaunbHO rrepeaaTb crraH OCHOB
HOrO COCT09Ha9. npa 9TOM rrnOTHOCTb B036YMAeHHblX 
ypoaHell: rronyqaercg 3Ha"laTenbHO 6naMe K 9KcrrepaMeHTanh
Holl:, qeM a rrpeAhiAYIUeM rroaxoae ( p a c. 5). 3Ha"leHae 
fJ 

20 
= 0,05 CneayeT TaKMe a3 9KCrrepaMeHTanhHOH 

aep09THOCTa E 2 -KoMrroHeHTbi rrepexoaa 80 K9B, CB93biBalO
mero ocHOBHoe (5/2+) a rrepaoe ao36yMAeHHoe (7/2+) 
COCT09Hag, ecna paCCMaTpaBaTb ax KaK COCT09Hag pOTa
UaOHHOH rronOCbl 5/2+/402/. 

Y"leT a3aaMoaell:craag KBa3a"lacTaUhl c cpoHOHOM rrpa
aoaaT K CIWhHOMY orrycKaHalO B036yMAeHHbiX COCTO!'IHaH 
a yxyarneHalO cornacag c 9KCrrepaMeHTOM. OaHaKo pacqer 
aepogTHOCTell: oaHoqacTa"'HhlX E2 -rrepexoaoa 6e3 yqera 
cpOHOHOB ( KaK BallHO a3 Ta6naUbl 3) aaeT CanbHO 3aHa
MeHHhle 3Ha"l:eHag B cpaBHeHaa C 9KCITepaMeHTanbHhlMa. 
3ro 03Ha"laeT, "'TO aKnaaoM KonneKTaBHbiX rrpaMecell: 
B 9Ta cocTogHag Henb3g rrpeHe6peraTh. 

npaaeaeHHbie Bblllie paccyMAeHag MOryT CBHAeTenbCTBO

BaTb 0 ccpepa"'eCKOH cpopMe OCHOBHOrO'J. rrepBOrO B036yM-
AeHHOrO a 1i30MepHOrO COCTOgHaH B 

53
Th ana aX He6onb-

IIIOH necpopMauaa {3 20 = 0,05, a ypoaHa 147, 240 a, rro
aaaaMoMy, 389 a 572 K98 ganglOTC9 qneHaMa poTaUaOHHOH 

rronocbi 3/2+/411/ c fJ?:. 0,17. 

T&O.IK~ 3 

Cpaaaea•e aepoataoctel E2-nepexo~oa, awq•caeaawx B ~~pMKposaaaow 

o~&oqacuqJioM Oance ( ~ 20~ 0,05), c aitcnepuellt8JIJ.HWMB sepoataoc-
TAIIJI 

1i T B(E2)81:CD. B(E2)teop. E1, KIB r. [N'n,AJ If [Nt\tA] 
' (e2 b 2) (e2 b 2) 

80,7 7/2./404/ 5/2./4fR./ 0,11 0,46.10-4 

147,5 3/2./411/ 5/2./402/ 0,<99 0,12.10-2 

99,6 9/2-/514/ II/2-/505/ 0,0708 0,22.10-2 
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ABrophi rny6oKo 6ri8roa8pHhi A.M.BaoBHHY 38 none3-
Hhie AHCKyccHH, l1.l1.fpoMOBOH H H.A.fle6eaeBy 38 npHro
TOBneaHe p8!lH08KTHBHh!X HCTO'IHHKOB, HCnOnb30B8HHhiX 
B H3MepeHHRX, P.P.YcM8HOBY H Y.C.C8nHX68eBy 38 
nOMOIIlb B H3MepeHHRX. 
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Pe.aKOIIIIerHH )l(ypHaJia 34AJI. coo6maeT, 'iTO BbiiUeJI 

B CBeT )l(ypHaJI "<I>H3HKa :JJieMeHTapHbiX 'laCTHU H aTOMHOrO 

H..:Ipa", TOM 7, Bbll1. 3. fiOllnHCaTbCH Ha )l(ypHaJI MO)I(HO 

B areHTCTBaX H OT..leJieHHHX "Coi<nne'iaTH", B OT..:IeJieHHHX 

CBH3H, a TaK)I(e y o6mecTBeHHbiX pacnpocTpaHHTeiieif. 
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