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157 HccJie,noaaH pacna.n Dy (T
112

=8 .14 (4) q) . l1cnoJih30BaJic.s:i 

pa,nHOaKTHBHhlH HCTO'IHHK, Macc-cenapHpOBaHHhlH H3 ,nHcnpo3H8BOH 

¢paKUHH, KOTOpa.s:i 6MJia xpoMaTorpa¢H'I8CKH BM,neneHa H3 TaHTa

JIOBOH MHlll8HH' o6JiytieHHOH npo'TOHaMH Ha ¢a30TpOH8 omrn. BM

IlOJIH8Hhl H3MepeHH51 cneKTpOB o-JiytieH, 3J18KTpOHOB BHYTP8HH8H 

KOHBepcHH H o-o-COBna,neHHH. K pacna,ny 157oy npHnHcaHo 78 

a -nepexo;QoB, H3 HHX 53 Ha6mo,neHM anepBMe. onpe,neJieHM THnM 

MYJihTHilOJihHOCT8H 40 nepexo,noa, npH 3TOM y nepexo,noB 983.50 . ' 

H 991.70 K3B o6Hapy~eHM EO npHMec~. Pe3yJihTaThl o-o-COBna,ne-

HHH Il03BOJIHJIH cy111ecTB8HH0 ,nonOJIHHTh cxeMy pacna.na. 'Eae,neHM 

'I8Thlpe HOBhlX COCTO.s:IHH.s:I 157Tb: 883. 32_, 895. 06, 925. 29', 

970. 38 K3B H no,nTBep~,naeTc.s:i cymecTBoBaHHe ypoBHSl 357.66 K3B. 

no 3HepreTH'I8CKOMY 6aJiaHcy BBe,neHhl ypoBHH 1160. 71 H 

1318.62, K3B. npe,nnOJIO~HT8JihHO BBe,neHM HOBMe ypoBHH 252.58, 

327,65, 658.4, 793.5 H 922.72 K3B. 

1. raMMa-JiytIH 

H3MepeHHe _cneKTpOB o-JiytieH BhlilOJIH8HO pa3JIH'IHhlMH HPGe• 

.i{eTeKTOpaMH: .neTeKTOpOM c 3¢¢eKTHBHOCThlO Co=20%, AEO:=l. 8 

K3B (60cc) H c 6epHJIJIH8BhlM OKHOK TOJIIUHHOH 0.5 MM, ,neTeKTO

poM c c =27%, ilE =l. 9 K3B H nJiaHapHMM ,neTeKTOpOM' (,nHaMeTp o o 
aKTHBHOH o6JiaCTH - 6 MM, ee TOJIIUHHa - 7.5 MM) c 6epHJIJIH8BhlM 

OKHOM TOJIIUHHOH 20 MKM, AE =240 3B npH E =6.1 K3B. BhlilOJIH8HO o o , 
HecKOJlhKO cepHH H3MepeHHH cneKTpOB: 6e3 ¢HJibTpOB H C ¢HJib-

TpaMH (lMM Cd + lMM Cu, lOMM Pb + lMM Cd + lMM Cu H lMM 

Sn). l13MepeHH51 ~JIHJIHCh OT 20 ,no 40 qacoB, B TeqeHHe KOTOphlX 

npocJie~HBaJIOCh y6MBaHHe HHT8HCHBHOCTH o-JiytieH. YCJIOBH.s:I H3-

MepeHHH npOCThlX cneKTpOB o-JiytieH H KOJIHtieCTBO Ha6JIIO,naeMMX 

npHMeceH ,naHO B Ta6JI.l. Ha pHC.l H pHC.2 npe,ncTaBJI8Hhl H8KO

TOphle H3 H3MepeHHhlX o-cneKTpOB. 

K pacna,ny 157oy npHnHcaHo 78 a-nepexo,na, H3 HHX 53 Ha-
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.l{eTeKTOp 

1) ORTEC 

2) HPGe 
PLANAR 

1) CANBERRA 

2) ORTEC 

ORTEC 

ORTEC 

CANBERRA 

TABJIHUA 1 

<l>HJihTp 3KCTI03HUH.H 

1MM(Cu)+1MM(Cd)+ 10q 40M 

10MM(Pb) 

. 10tI 40M -

- 30q 20M 

1MM(Cu)+1MM(Cd) 30q 20M 

- 37q 16M 

1MM (Sn) 24tI OOM 

1MM(Cu)+1MM(Cd)+ 24q OOM 

10MM(Pb) 
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~~ 

\I 
npHMeCH 

155Dy- 0.14% 
152Tb- 0.015% 

60co- 0.006% 

I 
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207Bi- 0.08% 
172Lu- 0.16% 

l02Rh- 0.044% 
60co- 0. 016% 

155Dy- 0. 04,6% 
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6nIDneHu BnepBue (CM. Ta6n.2). onpeneneH npenen HHTeHCHBHoc

TH pHna a-nepexonoB, KOTOpue MornH 6u COOTBeTCTBOBaTb pa3-

pHnKe B036y)l(neHHUX COCTOHHHH 157
Tb (CM. Ta6n. 8) . TOl!HOCTb 

onpeneneHHH 3HeprHH H HHTeHCHBHOCTeH a-nepexonoB npHMepHO 

OT 4 no 125 HOT 1.2 no 100 pa3 Burne no cpaBHeHHID c pa6oToH 

[l]. CpenHee 3Hal!eHHe OTHOllieHHH ~(pa6oTa[2])/~(Harna pa6oTa) 

nnH 3HeprHH MeHHeTCH OT 0.7 no 17 pa3 H nnH HHTeHCHBHOCTeH 

OT 1 no 64 pa3, COOTBeTCTBeHHO. 3HeprHH H OTHOCHTenbHUe HH

TeHCHBHOCTH a-nyl!eH, onpeneneHHUe HaMH H B pa6oTe [2], COB

nanaIDT B 6onhrnHHCTBe cnyqaeB B npenenax 3Hal!eHHH onHoH 

OlliH6KH, 3a HCKnID'leHHeM HHTeHCHBHOCTH a-nepexonoB C 3HeprHeH 

MeHbllie 300 K3B. CaMaH 6onblliaH pa3HOCTb nol!TH 8~ Ha6nIDnaeTCH 

nnH I nepexonoB c 3HeprHeH 60.9 H 83.0 K3B. OTHOCHTenbHUe 
a 

HHTeHCHBHOCTH nepexonoB c E < 330 K3B H3MepHnHcb HaMH nna-
'¥· 

HapHUM neTeKTOpOM H HPGe•neTeKTOpoM 6onbruoro o6oeMa. B npe-

nenax OlliH60K COOTB~TCTBYIDmHe 3Hal!eHHH HHTeHCHBHOCTeH COBna

naIDT, 'ITO nonTBep)l(naeT npaBHflbHOCTb HalliHX pe3ynbTaTOB. He

TO'IHOCTb I nnH E < 300 K3B B pa6oTe [2] B03HHKaeT, Bepo-
0 a 

HTHO, KaK cnencTBHe pe3Koro H3MeHeHHH KpHBOH 3~~eKTHBHOCTH 

Hcnonb30BaBrnerocH HMH Ge (Li) - neTeKTOpa B o6naCTH HH3KHX 

3HeprHH, B TO BpeMH KaK nnH Harnero HPGe -neTeKTOpa HMeeT 

MeCTO cymecTBeHHO 6onee nnaBHOe H3MeHeHHe KpHBOH 3~~eKTHB

HOCTH B naHHOH o6naCTH 3HeprHH 7-nyl!eH. Hane)l(HOCTb onpene

neHHH E H HX oruH6KH ~E nonTBep)l(naIDTCH pacqeTOM no MeTony 
0 0 157 

HaHMeHblliHX KBanpaTOB 3HeprHH 19 ypoBHeH Tb, Me)l(ny KOT0-
2 

puMH pa3MemeHo 56 nepexonoB (x =0.54). 

2. 3neKTpOHU BHyTpeHHeH KOHBepCHH H 

MYflbTHnonbHOCTH nepexonoB 

H3MepeHHe 3BK npoBonHnOCb C noMOmbID Si (Li) - neTeKTopa 

(.1'.Ee=2. 6 K3B npH Ee=l M3B) H c MHHH-a□em,CHHOM [11] B nBYX 

pa3HUX o6naCTHX 3HeprHH (OT 300 no 800 K3B HOT 600 no 1200 

K3B). CneKTpU 3BK pacnana 157ny npHBonHTCH Ha pHc.3a H 36; 

Ha BCTaBKax noKa3aHa KpHBaH 3~~eKTHBHOCTH MHHH-anen:&CHHa, 
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'1 

) 

' 

E
7 

(t.E
7

) [K3B] 

60.882(3) 

83.041(4) 

143.922(10) 

171.20(4) 

182.424(9) 

201.44(4) 

207.31(3) 

243.78(4) 

245.96(4) 

265.469(9) 

266.766(20) 

273.09(4) 

285.96(5) 

287.7(2) 

296.784(11) 

300.7(2) 

326.336(9) 

333.03(6) 

373.01(4) 

405.08(2) 

459.16(4) 

464.93(17) 

493.440(20) 

499.12(4) 

504.99(2) 

523.36(3) 

'530.82(9) 

540.9(2) 

548.91(8) 

553.374(10) 

576.475(9) 

597.376(8) 

636.41(4) 

637.36(3) 

686.68(6) 

697.290(10) 

720.02(13) 

734.81(6) 

744.702(8) 

TAEJl11UA 2 

17 (t.17) IK (t.IK) XL 

* 191(5) 133(3) Ml 
* 283 (6) 76(5) Ml 

67 (6) 1.64 (9) E2 

3 .5 (16) 

1430(40) 7.1(4) El . 
1.02(21) 

1. 82 (31) 

3.4(5) 

1.2 (3) 

183(4) 0.65(4) El 

22 .5 (8) Ml 

3 .6 (7) 
0

1. 7 (4) 

0.98(35) 

41.1 (8) 0.062(8) El 

1.3 (5) 

10E+05 100(6) . El 
0.70(11) 

6.26(23) 

23.2(5) 0.0132(9) El 

2 .50 (21) 0.0017(5) El 

0.16(7) 

0.16(2) 

10.77(26) 0.0043(5) El 

6.23(16) 0.0026(4) El 

0·_39 (6) 

0.26(4) 

0.11(3) 

0.19(6) 

15.7(3) 0.0138(17) 90(12)%E2+Ml 

35.2(7) 0.0345(24) 65(7)%E2+Ml 

90.9(19) 0.096(5) 42(5)%E2+Ml 

15.9(22) 0.022(2) Ml 

21. 8 (21) 0.028(3) Ml 

0.36(4) 

3.08(9) 0.0020(6) 60(40)%E2+Ml 

0.06(2) 

0.2i(3) 

52.0(12) 0.0188(11) E2 

9 



TA6flHUA 2 (npo~on~eHHe) 

E
7 

(t.E
7

) [K3B] I
7 

(t.I
7

) IK (t.IK) XL 

770.12(3) 27 .8 (6) 0.0103(7) E2 

776.010(10) 57.0(12) 0.0219(13) 95(5)%E2+Ml 

781.37(6) 0.20(6) 

791.77(7) 0.70(5) 

803.05(3) 0.75(6) 0.00023(6) E2 > 
834.37(3) 0 .52 (4) 0.00017(3) 95(23)%E2+M1 

839.70(5) 0.35(5) 0.00019(3) 

847.75(5) 2.36(8) 0.00059(6) E2 

861. 78 (9) 0 .13 (4) 

864.42(4) 1.50 (9) 0.00058(8) 61(24)%E2+Ml 

883.32(3) 0. 72 (4) 0.00007(3) E1 

889.9(3) 0.04(1) 

895.06(3) 3.10(11) 0.00124(8) 42(14)%E2+M1 

900.43(3) 1.74(8) 0.00055(7) 77(20)%E2+Ml 

909.49(3) 2.26(9) 0.00018(5) El 

922.78(15) 0.12(2) 

925.35(6) 1.J...0(5) 0.00047(5) Ml 

930.817(30) 8.50(23) 0.00202(17) E2 

944.55(6) 0.14(4) 

949.20(4) 0.52(5) 0.00022(8) Ml 

970.4(1) 0.12(2) 

983.50(6) 0.69(3) 0.0068(3) M1+EO 

991. 703 (20) 3.45(11) 0.0193(11) Ml+EO 

1016. 71 (8) 0.14(4) 

1041.477(30) 2.90(8) 

1044.340(30) 3 .24 (9) 0.0009(2) E2 

1096.55(7) 0 .13 (1) 

1099.89(6) 0.20(4) 

1102 .36 (6) 1.68(7) 0.00017 (8) El 

1147.78(16) 0.05(1) 

1160.68(6). 0.19(7) 

1171.5(4) 0.04(1) 

1174.79(8) 0.13 (4) 

1214.60(5) 2.20(10) 0.00031(11) E2 

1257.65(13) 0.09(1) 

1275.46(6) 4.38(12) 0.00023(9) El .:.1 

1318.50(11) 0.12 (1) 

10 

TAEJil1UA 3a 

265.47 K3B IK(265.47)BH'1. 

El E2 
266,77 K3B 0.269 0.95 

IK(266.77) BH'I. . 
El 0.033 0.302 0.98 
E2 0.117 0.386 1.07 
Ml 0.217 0.486 1.17 

IK(265.47+266.77) = 0.65(4) 

TAEJil1UA 36 

Ml 

1. 76 

1. 80 

1. 88 

1.98 

636.41 K3B IK(636.41) 8 H'1. 

El E2 Ml 
637.36 K3B 0.0035 0.0092 0.023 

IK(637.36) 8 hl'1. 

El 0.00478 0.0083 0.014 0,028 
E2 0.0125 0.016 0.022 0.036 
Ml 0.0249 0.028 0.034 0.048 

IK(636.41+637.36) 0.050(4) 
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K0TopaH nonyqeHa H3 aHanH3a cneKTpoB 3BK pacnana 152Tb. 

nnH CBH3H WKan HHTeHCHBH0CTeH 3BK H 1-nyqeH Hcnonb30-

BaH K03¢¢HUHeHT A, pacqeTH0e 3HaqeHHe K0T0poro paBH0 A= aK= 

=11.4( ) nnH El-nepexona 326.34 K3B. cpaBHeHHeM 3KcnepHMeH

Tan&HhlX H pacqeTHhlX 3HaqeHHH aK ycTaHo~neHhl MynhTHnonbH0CTH 

40 nepexonoB, H3 HHX y 16 BnepBue, (cM. Ta6n. 2) . nepexonu 

265 H 636 K3B 0Ka3anHCb ny6neTHhlMH, 0TH0CHTenbHhle HHTeHCHB

H0CTH HX K0Mn0HeHT ynanocb onpenenHTb B cneKTpe 1-nyqeH, 

onHaK0 0CTanHcb HeonpeneneHHhl~H B cneKTpe 3BK. HeCM0TpH Ha 

3T0 He6naronpHHTHOe o6CTOHTenbCTBO, BhlqHcnHH cyMMhl HHTeH

CHBH0CTeH K-K0HBepCH0HHhlX 3neKTp0H0B B npennono~eHHH pa3H0H 

MynbTHnonbH0CTH oTnenbHhlX K0Mn0HeHT (H 0TCYTCTBHH npHMeCH 

M2 nnH nepexona 265.47 K3B) H cpaBHHBaH HX c 3KCnepHMeH

·TanbHhlMH 3HaqeHHHMH, ynanocb onpenenHTb MynhTHnonbH0CTH 

3THX ny6neTHhlx nepexonoB (cM. Ta6n.3a,36). 

• MynhTHn0nbHhlH C0CTaB nepexonoB 60.88 H 83.04 K3B TQqHQ 

onpeneneH nyTeM ycTaH0BneHHH napaMeTpa CMelliHBaHHH o2 (E2/Ml) 

H3 L CTPYKTYPhl B pa6oTe [3]. C yqeT0M 3Ha~eHHH 8
2 (60. 88K3B) 

= 0.011(3) H o2 (83.04K3B) < 0.028 6h!nH onpeneneHhl Itot nnH 

yKa3aHHhlX Bh!We nepexonoB,. C noMombID C00TH0llieHHH: 

I =[(1 - ~) ateor(Ml) + ~ ateor(E2) + 1] Iexp 
tot tot tot 1 , 

(1) 

rne ~=o 2 
/ (.1 + 8

2
). nonyqeHhl 3HaqeHHH nonH0H HHTeHCHBH0CTH 

nepexonoB c 3Hep_rHeH 60. 88 ti 83. 04 K3B: I tot = 19. 4 ( 6 l H 

14.2(8), C00TBeTCTBeHH0. cymecTBeHHhlM o6pa30M yToqHeHa Be

nHqHHa E0 npHMecH y nepexonoB 983.5 H 991.7 K3B. EcnH npen

nono~HTh, qTQ HMeeT MeCT0 CMeCb MynhTHn0nhH0CTH E0+E2, T0r

na napaMeTp cMelliHBaHHH q2 BhlqHcnHeTcH no ¢opMyne: 

2 
q =W (EO)/W (E2)=(a (exp)-a (E2))/a (E2), 

K K K K K 
(2) 

rne WK(E0) H Wk(E2) - Bep0HTH0CTH E0 H E2 - K0Mn0HeHT K0H

BepCH0HHhlX 3neKTp0H0B. 

AB cnyqae CMelliHBaHHH E0+Ml+E2 HMeeT MeCT0 C00TH0llieHHe: 

12 

• 

l ·, 
' 

l 

Yp □ BeHh El' I ➔ 

TAEJIHUA 4 

nepexonu c E0 npHMechD 

I aK 
3KC. q2 

[K3B] [K3B] I f x10 3 3KCnepHMeHT auq. [4] 

991.699 991.70 3/2+➔ 3/2+ 

1044.35 983.50 5/2+➔ 5/2+ 

al T0RhK0 E2 npHMeCh. 

bl 82 = 1.0 

cl 82 = 0.16(2l 

64(3) 24.7(15)al 

49(3)b) 

113 (8) 43 (3) al 

86(6)b) 

310(50lcl 

TAEflHUA 5 

fleTeKT0p k·w ·w x104 
i-j I j 

1-5 7.4(8) 

2-5 2.1(3) 

3-5 1. 85 (28) 

4-5 l_.97 (29) 

2-1 1.7(3) 

3-1 3.2(6) 

4-1 2. 3 (6) 

5-1 5.6(9) 

12.4 

174.1 

X(EO) 
E2 

2.5(1) 

4 .2 (3) 

1-CANBERRA, 2,3,4-Ge(Li), 5-ORTEC; 

KanH6poBKa no KacKany 11(326.34,776.01). 

C 
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q2
=W (E0)/W (E2)= 

K K 

=((a (exp)·(1+o2 )-cx (Ml)-o 2 ·cx (E2))/cx (E2).o2
, 

K K K K 
(3) 

2 
r.ne o =Ia(E2}/Ia(Ml). K coxaneHHID, TQqHQCTh H3MepeHHUX HaMH 

K03cpcpHUHeHTOB KOHBepcHH CXK H CXL .nnsI nepexo.noa 983. 50 H 
2 991. 70 K3B He n03B0nHeT onpe.nenHTh napaMeTp CMellJHBaHHH o. 

TT03TOMY, qTo6u oueHHTb B03M0lKHMe npe.nenu H3MeHeHHH 3HaqeHHH 

napaMeTpa q
2

, npe.nnonaraeM B .npyroM BapHaHTe pacqeTa, qTo 
2 

o =1 (CM. Ta6n.4). TTpHMeHHH npaBHna AnarH MM HalllnH, qTQ 

nepexo.n 983.50 K3B HMeeT, BepoHTH0, CMeCb MynhTHnonhH0CTeH 

86% M1 + 14% E2 H nepexo.n 991. 70 K3B HMeeT, aepoHTH0, 

MynhTHITOnhH0CTh E2. B Ta6n.4 .naH0 3HaqeHHe napaMeTpa CMelllH-
2 . 

BaHHH,., q , auqHcneirnoe B npe.nnonolKeHHH, qTo nepexo.n 983. 50 

K3B HMeeT 14(2)0 E2 MynhTHnonbH0CTH. B pa6oTe [4] BhlqHcneHhl 

3HaqeHHH napaMeTpa q2 
.nnH paccMaTpHBaeMMX nepexo.noa c HC

rronh3oBaHHeM MonenH He3aBHCHMMX KBa3HqacTHU. Ha6nIDnaeTCH 

y.noaneTBopHTenhH0e cornacHe 3KcnepHMeHTanhHMX H TeopeTHqec-
z . 

KHX 3HaqeHHH napaMeTpa q ,CM. Ta6n.4. Ee3pa3MepHMH napaMeTp 

PacMycceHa X(E0/E2) BhlqHcnHeTCH no cpopMyne, npHaeneHH0H B 

pa6oTe [5] : 

9 4/3 5 2 
X(E0/E2)=2.54·10 ·A ·E ·q ·ex (E2)/n , (4) a K K 

3.IleCb_ Ea .naeTCH B [M3B] (CM. Ta6n .4). nonyqeHHhle 3HaqeHHH 

napaMeTpa X(E0/E2) 6onbllle enHHHUM, X0TH .nnH qeTHo-qeTHhlX 

.necpopMHpoBaHHMX H.nep 3T0T napaMeTp, KaK .npaBHno, MeHbllle 

e.nHHHUM. 

3. faMMa-raMMa-coana.neHHH 

M3MepeHHH a-a-COBna.neHHH npoaonHnHCh C nHThID neTeKT0-
MH -

paMH (1 H 5MH HPGe c 3cpcpeKTHBH0CThID 20% H 27%, C00TBeT-

CTBeHH0, a 2°H,3HH H 4UH Ge(Li) c 3cpcpeKTH.BHOCThID 5 - 6%). 

Coana.neHHH npe.ncTaBnHIDT cyMMY coana.neHHH cne.nyIDmHx nap .ne

TeKTopoa: 1+2, 1+3, 1+4, 1+5, 5+1, 5+2, 5+3, 5+4. JlpyrHe 

KOM6HHaUHH nap He yqHTMBanHCh H3-3a He3HaqHTenbH0ro CTaTHC-

16 

ii I, 

:) 
1} 

( 

N~~ 

"!11!":eco 

5/2- 3/2(14ll ~~§i~i 
~2- 3/2(5411 / 

~2-1/2(550} 

-.--r-,n,o 

ii~iii 

3 2- 3/2(521] 8. I h 

t57D 
66 Y91 EC 

1318.62 

1275.507 

;;mmmm 1102.362 
-- ~,-.. N-~~~I;~ 1096.492 

1160.713 

3/2-1/2[~'50] 

1/2- 1/2(550] / 

~2+ 3/Z(4lll+Or• 

l i=~ ..:o.,.:aa,-t,,-
3/2+ 3/2( ◄ 111+02• =~=EiiiE 991.699 

inu 1044_349. 

3/2-1/2(5411 555:::~ 
3/2♦ J/2(420] :1~:':fi.i~<'U:>OD 925.293 
(5/2-) .... :a;i .......... 922.69 

l/2+1/2[42Dl1; 11111111,~INI ~ 
1/2-112cs•11J I I 883.322 

:. 
(7/2+) ! 793.52 

0 ~ 

~:;~ 
5/2+ l/2l41ll I 11 I 11 I I 5~~ 697.292 

(7/2•> I · I I I I I 111 i~~~ 658.36 
3/2+ l/2[◄ 11) / :---r "T 1 . 1 L I :"':,~ 637 .356 

1/2+ 1/2[_◄~] - 1111111 : 597.375 

: 
'°:~G 

7 /2- '5/2(532) I II 11 I 11 11 :..;:ea:~ 357.662 
(5/2+) l I I I ii§;i! 327.65 
5/2- S/2(5321 / 

11111 5 '~
6 

(9/2+)3/2:l41ll ~ 252.58 

f!i 

::::::::::: [!' 11 [I' I I . I 
3/2+ 3/2(4111 

[!' II'[! [!' 1111 II' [I'll l[J"f i1 ·:~::: 
151Tb 

65 92 

PHc.5. cxeMa pacna.na 
157oy ➔ 157Tb. (3HaKaMH 11 0 11 noMeqeHu 

a-nepexo.nu, K0T0pue npoHBHnHCh B a-a-C0Bna.neHHHX). 
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TAEJIHUA 6 TA6Jll1UA 7 

E
7 

(a) [K9B] E
7 

(b) [K9B] I9KC ( b) IBhl'I. (a b) 
77 a, 77 ' 

E,
1 

[K3B) Irr Ill'% log ft E
7 

[K3B] XL Er [K3B] 

60.881(3) 5/2+ 0.18(15) 8.4 60.882(3) Ml 0 

* 326.34 744.70 0.72(25) 0.99(2) 143.921(4) 7/2+ -0.03(11) >8.7 143.922(10) E2 0 

770.12 2. 7 (8) 2.70(4) 
83.041(4) Ml 60.881 

252.58(7) (9/2+) 0.0021(16) 10.2 108.65(19) 143.921 
776.01 = 5.5(18) 5.53(9) 326.346(5) · 5/2- 99.5(21) 5.44 326.336(10) El 0 

553.37 60.88 0.14 (6) 0.145(3) 265.469(9) El 60.881 
182.424(9) El 143.921 

83.04 0.33 (10) 0.292(5) 327.65(2) (5/2+j 0.0236(16) 9.1 266.766(20) 60.881 

143.92 0.09(6) 0.069(7) 357.662(8) 7/2- -0.004(2) >10 31. 32 326.346 
296. 784 (11) El 60.881 

273.09 0.17(8) 0.16(3) 597.375(7) 1/2+ 0.0645(19) 8.35 597.376(8) E2 0 
405.08 1.04 (30) 1. 032 (15) 637.356(8) 3/2+ 0.0503(22) 8.41 637.36(3) Ml . 0 

576.48 60.88 0.26(12) 0.347(6) 576.475(9) Ml 60.881 
493.44(2) 143.921 

245.96. 0.07(4) 0. 073.(18) 658.36(30) (7/2+) 0.0010(4) 10.1 300.7(3) 357.662 

287.95 0.06(4) 0.061(24) 697.292(7) 5/2+ 0.0076(23) 9.1 697.290(10) E2,Ml 0 
636.41(4) Ml 60.881 

333.03 0.05(3) 0.042(6) 553.374(10) E2 143: 921 

459.16 0.17(9) 0.151(13) 793.52(19) (7/2+) 0.00011(3) 10.9 540.94(18) 252.578 

597.29 285.96 0.13(7) 0.17 (4). 
883.322(22) 1/2-, 0.0037(5) 9.1 883.32(3) El 0 

3/2- 285.96(5) 597.375 

- 373.01 0.67(22) 0.619(22) 

499.12 1.0(3) 1.061(13) 

504.99 0.6(2) 0.609(12) 

245.96(4) 637.356 

895.055(19) 1/2+, -0.0002(5) >10 895.06(3) E2 0 
3/2+, 
5/2+ 

922.69(8) (5/2-) 0.00024(6) 10.2 922.78(15) 0 
744.70 60.8~ 0. 3.5 (12) 0,513(13) 861.78(9) 60.881 

296.78 3.9(12) 5.10(6) 

* 
925.293(24) 3/2+, -0.0007(22) >9 925.35{6) Ml 0 

5/2+ 864.42(4) E2 60.881 
326.34 0.78(27) 0.99(2) 781.37(6)" 143.921 

864.42 .60 .88 >0.02 0.0148(12) 
287.7(2) 637.356 

970.378(19) 3/2 - 0.0130(9) 8.4 970.38(9) 0 
1-71.20 0.07(3) 0.14(7) 

. 
909.49(3) El 60.881 
373.01(4) 597.375 

895.06 201.44 0.08(3) 0.097(13) 333.03(6) 637.356 

207.31 0 .13 (4) 0.174(25) 
273 .09_(4) 697.292 

991. 699 ( 16) 3/2+ 0.0141(2) 8.3 991. 70 (2) Ml+EO 0 
925.35 171. 20 0.04(3) 0.10(6) 930.82(3) E2 60.881 

847.75(5) E2 143.921 

1044.349(19) 5/2+ 0.0067(2) 8.5 1044.34(3) E2 0 
983.50(6) Ml+EO 60. 881 · 
900.43(3) E2 143.921 
791.77(7) 252.578 
686.68(6) 357.662 

18 19 



jA6RHUA 7 (npo4on~eHHe) 

E
1 

[K3B] In I/3, % log ft E [K3B] . '¥ XL 

1096.492(17) 1/2-, 0.0454(22) 7.5 1096.55(7) 
3/2- 770.12(3) E2 

499.12(4) E1 
459.16(4) E1 
201.44(4) 
171.20(4) 

1102.362(7) 3/2- 0.1409(17) 7.0 1102.36(6) E1,E2 
1041.48 (3) 

776.010(10) E2 
744.702(8) E2 
504.99(2) E1 
464.93(17) 
405.08(2) E1 
207.31(3) 

1160. 713 (16) 5/2- 0.0021(2) 8.5 1160.68(6) 
1099.89(6) 
1016. 71 (8) 

834.37(3) E2 
803.05(3) E2 
523.36(3) 

1275.507(28) 3/2-, 0.0069(2) 6.8 1275.46(6) E1 
5/2- 1214.60(5) E2,E1 

949.20(4) M1,E2 

1318.62(6) 3/2_, 0.00033(6) 7.5 1318.50(11) 
5/2, 1257.65(13) 
5/2+ 1174.79(8) 
7/2 

20 

E, [K3B] 

0 
326.346 
597.375 
637.356 
895.06 
925.293 

0 
60.881 

326.346 
357.662 
597.375 
637.356 
697.292 
895.06 

0 
60.881 

143.921 
326.346 
357.662 
637.356 

0 
60.881 

326.346 

0 
60.881 

143.921 

THqecKoro BKnana B cyMMY coananeHHA N H yxynrneHHH sHepre-
rr 

THqecKoro pa3perneHHH npH no6aaneHHH HX B o6myID KapTHHY COB-

naneHHA. Torna HHTeHCHBHOCTh coananeHHA raMMa-nyqeA C 3Hep

rHeA E (a) HE (b) paBHa : r r 

Irr(a,b)=Nrr(a,b)/Arr(a,b), (5) 

rne N (a,b) - qHcno 3aperHcTpHpoaaHHhlX r-r-coananeHHA; rr . 
Arr (a, b) - cyMMapHaH scpcpeKTHBHOCTh perHcTpaU:HH COBnaneHHA I 

3aBHCHmaH OT OTHOCHTeRhHOA 3cpcpeKTHBHOCTH perHCTpaU:HH r(a) , 

r (b) -KBaHTa a' i-neTeKTOpe C. (E (a)), C. (E (b)) I OT TenecHO-
l. r i r 

ro yrna wi nnH i-ro neTeKTOpa HOT HOpMHpoaoqHoA KOHCTaHThl 

k. ~RH paccMaTpHBaeMoA KOM6HHaU:HH nap neTeKTOpOB MO~HO 3a

nHCaTh cnenyIDmee Bhlpa~eHHe nna A (a,b): 
. rr 

5 

A (a,b)=k·{w·c (E (a))·[w·c (E (bl)+ 
~r 1 1 r 1 =z 1 1 r 

4 

+ w ·c (E (a)) ·[w ·c (E (bl)} (6) 
5 5 r l=l I I r · 

OTHOCHTeRhHble 3HaqeHHH npoH3BeneHHA TenecHb!X yrnoB k·w1·wj 

paccqHTaHhl nnH Ka~noA napb! neTeKTOpOB i-j no H3MepeHHhlM 

OTnenhHb!M HHTeHCHBHOCTHM COBnaneHHA Nl,J (326,776) npHMOro 

KacKana r(326.34) - r(776.0l): 

k·w ·w = 
l J 

=N .(326,776)/(I (326)·I (776)·c.(326)·c.(776)), (7) 
1,J r • r , J 

rne Ir(326),Ir(776)- OTHOCHTeRhHble HHTeHCHBHOCTH r(326.34) 

H r(776.01). nonyqeHHble 3HaqeHHH npHBeneHhl B Ta6n.5. TipH HX 

BblqHcneHHH nonpaBKa Ha yrnoByID KOppeRHU:HID r-nyqeA He npOH3-

BOBHRaCh. 

HHTeHCHBHOCTH COBnaneHHA r~;p npencTaBneHbl B Ta6n. 6, r ne 
npHBOnHTCH H BhlqHcneHHble 3HaqeHHH r~;lc B npennono~eHHH 

pa3MemeHHH r-nepexonoa, yKa3aHHoM Ha pHc.5 H B Ta6n.7. Ha-

6nIDnaeTcH xopornee COOTBeTCTBHe 3KcnepHMeHTaRhHb!X H paccqH

TaHHb!X 3HaqeHHA I I qTo nonTBep~naeT npaBHRhHOe pa3MemeHHe 
· rr 
25 r-nepexonoa B cxeMe pacnana. KpoMe Toro, H3 cna6Mx coa-

naneHHA Irr (744. 70,326.34), a TaK~e H3 cpaKTa, qTo nonHaH 
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HHTeHCHBHOCTb nepexona 744.70 K3B 6onbrne, qeM y 296.78 K3B, 

·MO~HO npennono~HTb HanHqHe nepexona 31.3 K3B C DORHOH HH

TeHCHBHOCTbID He MeHee 0.0097% Ha pacnan. C y~~TOM na~Hoio 

npennono~eHHH, TeopeTHqecKaH HHTeHCHBHOCTb coananeHHH' 

I (744.70,60.88)=0.41(1), I (744.70,296.78)=4.09(5), qTQ 
00 . 00 . 

nyqrne CO?TBeTCTByeT OilhlTHhlM naHHhlM, TaK KaK 6e3 yq~Ta nepe-

xona 31.3 K3B nonyqHM HHTeHCHBHOCTH 0.51(1) H 5.10(6), co-

OTBeTCTBeHHO. 

Ha pHC.4 IlOKa3aHhl o- o- coananeHHH C Bhl6paHHhlMH "OKHa

MH". B HeKOTOphlX ceqeHHHX npOHBRHeTCH ManoHHTeHCHBHhlH Il~K 

326.34 K3B,. KOTOphlH COOTBeTCTByeT HenonHOCTbID BhlqTeHHhlM 

cnyqaHHhlM coananeHHHM HRH qacTH KOMilTOHOBCKOro cneKTpa, TO

rna 3HeprHH yKa3aHHOro IlHKa IlOCTaBneHa B CK06KH. 

4. cxeMa pacnana 

PaHee BBeneHHhle ypoBHH (CM. [3], [p]), B036y~naID[UHecH 

npH ~- pacnane 157Dy, c 3HeprHHMH 60.881, 143.921, 326.346, 
' . 

597.375, 637.356, 697.292, 1096.492, 1102.362, onHo3HaqHo 

nonTBep~naIDTCH pe3ynhTaTaMH HalliHX COBnaneHHH (CM. Ta6n.6). 

cymecTBOBaHHe ypoBHH 357. 66 K3B, KOTOphlH B pa6oTe [6] 6un 

aaen~H npennono~HTenhHo, nonTaep~naeTcH coananeHHHMH nepe

xona 744.70 K3B c 0296.78 H MaROHHTeHCHBHhlMH coananeHHHMH 

nepexona 744.70 K3B c 0 60.88. 

Ha OCHOBe o-o-COBnaneHHH BBeneHo qeThlpe HOBhlX ypoBHH B 
157

Tb. CoananeHHH 00(597.38,285.96) H 00(576.48,245.9) 003-

BORHIDT BBeCTH 

pa3 pH-~aeTCH B 

aaeneH H3-3a 

ypoBeHb c 3HeprHeH 883.32 K3B, KOTOphlH TaK~e 

OCHOBHOe COCTOHHHe 157Tb. YpoBeHb 895.06 K3B 

coananeHHH 0895.06 c nepexonaMH 201.44 H 

207.31 K3Bi KOTOphle pa3pH~aIDT Han~~HO ycTaHOBneHHhle ypoBHH· 

1096. 49 H 1102. 36 K3B, COOTBeTCTBeHHO. YpoBeHh 925. 29 K3B 

aaen~H Ha ocHoBe coananeHHH nepexonoa 925.35 H 864.42 K3B c 

0171.20, KOTOphlH pa3pH~aeT ypoBeHb 1096.49 K3B H H3 COBila

neHHH 00(576.48,287.7). 03 coananeHHH nepexo_noa 597.38 K3B 

C 0373.01, 576.48 K3B C 0 333.03, 553.37 H 697.29 K3B C 
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0273.10 BBeneH ypoBeHb c 3HeprHeH 970.38 K3B. KpoMe Toro, B 

onHHoqHoM .-cneKTpe HaHneH cna6uH nepexon c 3HeprHeH 970.4 

K3 B, HanpaaneHHhlH B OCHOBHOe COCTOHHHe, a TaK~e nepexon 

909.49 K3B, KOTOphlH MO~eT HnTH Ha ypoBeHb 60.88 K3B. YpOBHH 

991.669, 1044.35 H 1275.51 K3B BBeneHU B pa6oTe [6] Ha oc

HOBe 3HepreTHqecKoro 6anaHca nHrnh nayx nepexonoa. Mu non

TBep~naeM naHHhlH 6anaHC 3HeprHH nepexonoa H ypoBHeH, HCDO

Rh3YH npHMepHO Ha nopHnOK 6onee ToqHhle 3HeprHH H CBH3hlBaH C 

YPOBHeM 991. 669 TaK~e HOBhlH nepexon 84 7. 75 K3B, c ypoBHe.M 

1044.35 naa HOBhlX nepexona 686.68 H 900.43 K3B H c ypoBHeM 

1275.51 HOBhlH nepexon 949.20 K3B. YpoBeHb 1160.71 K3B BBe

n~H HaMH Ha ocHoae 3HepreTHqecKoro 6anaHca rnecTH o- nepexo

noa: 1160.68, 1099.89,.1016.71, 834.37, 803.05, 523.36 K3B. 

YpoBeHb c 3HeprHeH 1318.62 K3B TaK~e BBeneH HaMH H3 3Hepre

THqecKHX coo6pa~eHHH no TpeM .• -nepexonaM (1174.79, 1257.65, 
1318 .50 K3B). 

r.BHHTepoM H np. IlOKa3aHO B pa6oTe [7], qTo B peaKUHHX 

(d, 2n.), (p, no) B036y~naeTCH HeCKORbKO HH3Kone~a[UHX ypoBHeH 
157

Tb co CDHHOM ~ 9/2, KOTopue B CilHCKe HaMH pacCMOT

peHHhlX 21 ypoBHeH He IlOHBHRHCb. 3TH ypoBHH 6u-MornH B036y~

naTbCH H npH ~-pacnane 
157Dy. B pa6oTe [7] 6unH onpeneneHu 

RX 3HeprHH, CDHHhl, qeTHOCTH, 3HeprHH H OTHOCHTenbHhle .HHTeH

CHBHOCTH .-nepexonoa, KOTOpue RX pa3pH~aIDT, (CM. Ta6n. 8). 

3HeprHH .-nepexonoa H ypoBHeH onpeneneHu B pa6oTe [7] c 

ToqHOCTbID OT 0.1 no 0.4 K3B. HaMH 6una npennpHHHTa IlOilhlTKa 

RX o6Hapy~eHHH. Pe3ynhTaThl HalliHX H3MepeHHH naHu B Ta6n.7 H 

8. B pa6oTe [7] · TaK~e IlOKa3aHo, qTo ypoBeHb 327. 6 K3B pa3-

pH~aeTCH nepexonaMH 266.33 K3B (I =4.6) H 327.6 K3B (I =10) 
o o 

Ha ypoBHH poTaUHOHHOH nonocu OCHOBHoro COCTOHHHH. HaMH Ha-

6nIDnaIDTCH .o-nyqH c 3HeprHeH 266.766(20) K3B (Io=22.5), qTo 

B npenenax orni6KH cornacyeTcH c 3HeprHe8 266.3(3) K3B [7]. 

onpeneneHa MynhTHnonbHOCTh Ml nnH paccMaTpHBaeMoro nepexo

na, (CM. Ta6n. 3a) . EcnH nepexon 266. 77 K3B CBH3aH c ypOBHeM 

327.65 K3B, Irr=5/2+, Torna Mhl non~Hhl Ha6nIDnaTh H nepexon 

327. 65 K3B c HHTeHCHBHOCTbID I =49. OnHaKO 
0 
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TAEJIHUA 8 

EypOBHll [7] I '1 I 

[K3B] Irr E
7 

[K3B] I 
{I

7
(326.3)=10E+05} '1 

252 .'5 9/2+ 108.6 44 1. 5 (6) 

191. 6 15 < 2.3 

327.6 5/2+ 266.3 4.6 22. 5 (7) 

408.0 7/2+ 347.1 11 < 3.7 

408.0 2.4 < 2.5 

426.0 9/2- 68.3 5.8 < 1. 2 

99.1 0.8 < 1.5 

282.1 20 < 0.9 

513.8 9/2+ 156.2 6 < 3. 

186.3 1. 6 < 2. 

370.0 10 < 1. 8 

453.0 2.1 < 2. 
-

571. 6 7/2 214 3.2 < 0.9 

245.3 8.6 l.2(3)a) 

658.5 7/2+ 251.1 1.8 < 1.1 

300.9 3.9 0. 9 (4) 

331.1 1. 9 < 3.7 

709.1 9/2- 137.3 1. 2 < 1.2 

351. 5 5.5 < 3.7 

793.7 7/2+ 541 3.7 0.10(3) 

650 4.7 < 1.1 

al Ha octtoae 7.-7-coarra.neHHH rrepexo.n pacrronoJKeH MeJK.ny 

ypoBHHMH 883.32 H 637.36 K3B. 
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TAEJJHUA 9 

/3-pacnait HiteHTH~HKaUHH ypoBHeA [7] 

E E E log ft (
3 He,d) 

7 f I 

[K3B] [K3B] [K3B] [K3B] 

839.70(5)b) 0 839.70 10.3 837(3}.) 

861.78(9) 60.88 922.69 10.3 923(3).) 

922.78(15) 0 922.69 

720.02(13) 326.35 1046.37 10.6 1047(3).) 

734.81(6) 326.35 1061.16 9.86 1067(4) 

944.55(6) 60.88 1005.43 10.3 1004(3).) 

839.70(5)b) 326.35 1166.05 9.3 1164 (5) C) 

al YpoBeHb onpeiten~H TaKxe a pa6oTe (BJ. 

bl nepexoit HMeeT ltBOAHoe pacnonoxeHHe. 
C • 
_ l YpoeeHb 6un onpeiten~H TOnbKO e pa6oTe [Bl. 

d) 3HaqeHHH IrrKrr[Nn Al B3HTU H3 pa6□TU [8]. . z 
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IrrKrr [NnzAJ 

5/2+5/2+[402] 

5/2-1/2-(541] d) 

5/2+1/2+[420] 

7/2+1/2+[420] 

(5/2-1/2-(541] 

7/2-1/2-[541])d) 



3aMaCKHpOBaH CaMblM HHTeHCHBHblM nepexo.noM 326. 34 K3B, 

I =10 5
, Il03TOMY ero o6Hapy~eHHe BeCbMa 3aTpy.nHeHO .. B 

7.. . . 
7-cneKTpe HaMH o6~apy~eHbl nepeXOllbl 108.6, 300.7 H 540.9 K3B 

H ycTaHoBneHbl npe.nenbHble HHTeHCHBHOCTH KOHKYPHPYIDmHx C HHMH 

nepexo.noB 191.6, 251.1 H 650 K3B, COOTBeTCTBeHHO,CM.Ta6n.8. 

3TH .naHHble He npOTHBOpeqaT B03MO~HOCTH, qTQ npH ~-pacna.ne 
157ny B036y~.naIDTCH ypoBHH 252.5(9/2+), 327.65(5/2+), 658.5 

(7 /2+) H 793. 7 K3B (7 /2+) . TT03TOMY BBOllHM npe.nBapHTenbHO 

.naHHble ypoBHH B cxeMy pacna.na 157ny ➔ 157Tb. cne.nyeT 3aMe

THTb, qTo .BBe.neHHe ypoBHH 252.58 K~B Il03BOnHeT pa3MeCTHTb 

llBa 7-nepexo.na (540. 94 H 791. 77 K3B) , CBH3aHHblX c .naHHblM 

COCTOHHHeM (CM. Ta6n. 7). 

H3 He pa3Me~eHHMX B cxeMe pacna.na nepexo.noB MO~Ho no.no-

6paT& TaKHe, KOTOpble MornH 6bl 6b1Tb CBH3aHbl C ~a3pHllKOA ypo

BHeA, B036y~.naeMblX B H,nepHbIX peaKUHHX (
3
He,d), (o:,t) [8,9] 

H (p, t) [10] O,nHaKo B pa6oTax [8, 9, 10] 3HeprHH ypoBHeA 

onpe.neneHbl C ToqHQCTbID 3-5 K3B, Il03TOMY TOnbKO COBna.neHHe 

9HeprHA ypoBHeA I Ha,6nID.naeMblX npH ~-pacna.ne H B H,nepHbIX pe -

aKUHHX, He HBnHeTCH llOCTaToqHblM apryMeHTOM .nnH BB8ll8HHH 

ypoBHH, KOTOpbIA B036y~.nancH 6bl TaK~e H npH ~-pacna.ne. TeM 

He MeHee, oqeH& npe.nBapHTen&Ho MO~Ho 6blno 6bl npe.nnonaraT&, 

qTo .no CHX nop He pa3Me~eHHMe nepeXOllbl 

HOCTb B036y~.neHHH npH ~-pacna.ne 

5/2+5/2+[402] I 922.69 - 5/2-1/2- [541] 

yKa3b1BaIDT Ha B03MO~-

ypoBHeA 839.70 

(KOTOpb!A pa3pH~aeTCR 

llBYMH 7-nepexo~aMH, H Il09TOMY Mb! era npe.nBapHTenbHO BKnIDqH-
. + + nH B cxeMy pacna.na), 1046.37- 5/2 1/2 [420], 1005.43 (HHn&-

CCOHOBCKHe KBaHTOBble qHcna Heonpe.neneHbl), 1166.05 

732-132- [541] (9TOT ypoBeH& .non~eH pa3pH~aTbCH 7-nepexo.noM 

839.70 K9B, o.nHaKo~ nepexo.noM c TaKoA ~e 9HeprHeA pa3pH~a

eTcH H ypoBeH& 839. 70 K9B) . BBHllY Toro, qTo .nnH ypoBHH 

1166. 05 K3B lg ft=9. 3., 9TO :>HaqeHHe llOBOnbHO HH3KOe llJIH 

·.nBYXKpaTHO 3anpemeHHoro 6eTa- nepexo.na, .naeM npe.nnoq'reHHe 

pa3MemeHHID 7839. 70 K9B KaK IlpHMOrO nepexo,na, Hllymero Ha 

OCHOBHOe COCTOHHHe (CM. Ta6n.9). O,nHaKO, BBHllY Bblllie CKa3aH

HOrO,Mbl 9TH ypoBHH He BKnIDqHnH (KpoMe ypoBHH 922.69 K3B) B 

cxeMy pacna.na 157ny, (CM. Ta6n.7) 
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Onpe.neneHHe CTIHHa, qeTHOCTH H HHnbCCOHOBCKHX KBaHTOBblX 

xapaKTepHCTHK HH3KOne~amHx ypoBHeA 157Tb ocymecTBneHO B 

pa6oTax [ 8, 9, 10 J cpaBHeHHeM 3KcnepHMeHTan&HblX H BblqHcneH

HblX 3HaqeHHA ceqeHHA peaKUHA ( 3 He Id) H (o:, t). TaKHM o6pa-

30M, MO~HO OllH03HaqHo ycTaHOBHTb poTaUHOHHble nonocbl 

3/2+ [411] : 0 K3B C Irr = 3/2+, 60. 88 K9B - 5/2+ H 143. 92 K9B 
+ - _. -

-7 /2 ; 5/2 [532] 326. 35 K9B - 5/2 357. 66 K3B - 7 /2 ; 

l/2+[411]: 597.38 K3B - 1/2+, 637.36 K3B- 3/2+, 697.29 K9B-
+ + + . ;+ 5/2 H 3/2 [411] +Q201 : 991. 70 K3B- 3/2 , 1044. 35 K3B - 5 2 

(3TH llBa ypoBHH He Ha6nID.naIDTCH B peaKUHHX nepeJiaqH OllHOro 

npoTOHa, o.nHaKO HX KonneKTHBHblA xapaKTep IlOllTBep~JiaeTCH 

B036Y~ll8HH8M B peaKUHH (p,t) [10]). Bee 9TH ypoBHH B036y~~ 
· 157 

.naIDTCH TaK~e rrpH ~-pacna.ne Dy. Myn&THnon&HOCTH Bcex ne-

pexo.noB (CM. Ta6n. 2' 3)' KOTOpble CBH3b!BaIDT yKa3aHHMe BMme 

ypoBHH, IlOllTBep~.naIDT npaBHnbHOCTb npHilHCaHHH HM 3HaqeHHA 

Irr. 

TTpHHHMaH yKa3aHHble 3HaqeHHH Irr .nnH nepeqHcneHHblX ypoB

HeA, HaM y.nanocb OllH03HaqHo onpeJienHTb CilHH H qeTHOCTb JinH 

ypoBHeA 991.70 - 3/2+, 1044.35 K3B - 5/2+ (pa3pH~aIDmHeCH 

7-nepexo.naMH, Myn&THnon&HblA COCTaB KOTOpb!X co.nep~HT KOMilO-
. + -

H8HTY ED), 970.378 - 5/2, 1102.326 - 3/2 H 1160.713 K9B -

5/2-. ~nH OCTanbHblX ypOBHeA, c 9HeprHeA Bblllie 700 K9B, 3Ha

qeHHH Irr ycTaHOBneHbl HeOllH03HaqHQ (CM. Ta6n.7), Ol!HaKo Mb! 

npHilHCblB aeM HX pa3 Hb!M poTaUHOHHblM nonocaM, qTo Il03 B onHeT 

npHCBOHTb HM onpe.neneHHOe 3HaqeHHe rrI, KOTOpoe BblJieneHO B 

Ta6n. 7 ~HpHbIM rnpHCpTOM. CnHHbl H q~THOCTH ypoBHeH 252. 58, 

327.65, 658.36, 7~3.52, 922.69 K~B 6blnH onpe.neneHbl B .npyrHX 

pa6oTax, H Il03TOMY B Ta6n.7 IlOCTaBneHbl B CK06KH. 

B a.nHa6aTHqecKOH Mo.nenH poTaTopa llflH OTHOllieHHH npHBe

.neHHblX BepOHTHOCTeH pa3perneHHblX (no CilHHY H KBaHTOBOMY qHc

ny K) ~-nepexo.noB, KOTOpble HllYT Ha llBa ypoBHH OllHOH poTBUH

OHHOH nonocbl, .non~Hbl BblnonHHTbCH npaBHna AnarH: 

27 



TAEJIHUA 10 

Kfrr[Nnz.ti.] If 
E 

[K3B] 

3/2+ (411] 3/2+ 0 

5/2+ 60.88 

1/2+ [411] 1/2+ 597.38 

3/2+ 637.36 

5/2+ 697.29 

1/2- (541] 1/2- 883.32 

3/2- 970.38 

5/2- 922.69 

1/2+ (420] 1/2+ 895.06 

3/2+ 925.29 

3/2+ [411] 3/2+ 991. 70 

+Q201 5/2+ 1044.35 

1/2- [550] 1/2- 1096.49 

3/2- 1102.36 

5/2- 1160. 71 

3/2- [541] 3/2- 1275.51 

5/2- 1318.62 

2' 
<IiKiA(Kf-Ki) IIfKf> 

I/3 [%] 

? 

0.18(15) 

0.0645(19) 

0.0503(22) 

0.0076(23) 

0.0037(5). 

0.0130(9) 

0.00024(6) 

0.0005(3) 

0.0010(20) 

0.0141(2) 

0.0067(2) 

0.0454(22) 

0.1409(17) 

0.0021(2) 

0.0069(2) 

0.00033(6) 

C= ~~-~--~---- 2 
<IiKiA(Kf-Ki) jif-1 Kf> 

a) 3HaqeHRe paccqRTaHO nnH Q=l369 K3B. 

ft (Ii ➔ If-1) 

ft(Ii ➔ If) 
C 

? 0.67 

0.87(6) 0.8 

0.18(6) 0.25 

5.7(23) 0.8 

0.011(3) 0.25 

6 (5) 0.8 

0.66(7) 0.67 

3 .3 (2) 0.8 

0.030(3) 0.25 

0.41(14)a) 0.67 

ft(Ii➔Ifl) <Ii Ki A Kf2-Ki1If2 Kf> 
2 

= (8) 
ft(Ii➔If2) <Ii Ki A Kfl-Kijif1 Kf> 

2 

B cnyqae 3neKTpOHHOT'O 3axBaTa, Karna nBa (3-nepexona 

RMeIDT He6onhillYID 3HeprRID, MO~HO Ha OCHOBe 3TOT'O npaB~na on

penenRTh 3HeprRID pacnana MaTepRHCKOT'O Hnpa Q. C 3TOH uenhID 

Rcnonh3DBanRch (3 - nepexonu 3/2-3/2-(521] ➔ 5/2-3/2-(541] 

(EH·= _1318.62 K3B, I/3= 0.00034(10)%) R 3/2-3/2-(521] ➔ 

3/2 3/2 (541] (E =1275.507 K3B, Ia=0.0069(2)%). TeopeTR-yp. p ' 

qecKoe OTHOilleHRe nnH A=l paBHO 0.67, CM. ~OpMyny (8). 3KC-

nepRMeHTanhHOe 3HaqeHRe paBHO 0.41(14): OHO BNqacneHO 

nnH Q=l369(7) K3B, qTo B npenenax 3u nepeKphlBaeTcH co 3Ha

qeHReM 3HeprRR pacnana Q= 1341 (6) K3B [1] . )lnH Q=l341 K3B 

3KcnepHM8HTanhHOe OTHOilleHHe ft(3/2-➔3/2-)/ft(3/2-➔5/2-) 

paBHO 0.023(8). CpaBHeHHe 3THX 3KCnepHM8HTanbHhlX OTHOilleHHH 

nnH npyrRx (3-nepexonoa c np~BRnaMH AnarR npRBeneHo B Ta6n. 

10. 

3HaqeHHH lg ft naHU B Ta6n.7. OHH BUqHcneHhl c HCTIOnh-

30BaHHeM nepHona nonypacnana 157
Dy (T

112 
= 8 .14 (4) q) (1], 

3HeprRR pacnana Q=1354 (10) (cpenHee 3HaqeHRe Me~ny HamRM 

pe3ynhTaTOM R ~aHHhlMH [1]) H HHTeHCHBHOCTeH 3aceneHRH ypoB

HeH 
157Tb. )lnH H8KOTOphlX ypoBHeH 6anaHC HHTeHCHBHOCTeH ITO

nyqHnCH oTpHuaTenhHUM, HO IIr3il<U(If3i), Torna naHhl nHmh 

HH~HRe rpaHHUhl lg ft, BhlqHcneHHhle B npennono~eHRH, qTo 
I 

I{3i =I{3i +u ( I{3i) . 

B 3aKnIDqeHHe aBTOpU BUpa~aIDT rny6oKyID 6naronapHOCTh 

B.M.ropo~aHKHHy 3a ~HHMaTenhHOe 03HaKOMneHRe C pa60TOH. 

~ I ~ 
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