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1. B 1- 3 / paccquTaHhl 3Hepruu H cTpyKTypa HH3KOJie:lKa

mux HepoTaUHOHHhlX COCTOHHHH ueqeTHhlX BAep B o6JiaCTH 

235$.A$.26l H IIOJiyqeHO AOCTaToqHO xopornee HX OIIHCaHHe. 

B I 4,5/ yToqueHhl rrapaMeTphl rroTeHuuana AJIB o6nacTH 

224::;:,A,S 234 H paccquTaHhl rrapaMeTphl paBHOBeCHOH AeciJop

MaUHH H OAHOciJOHOHHhle COCTOBHHB qeTHo-qeTHhlX BAep. 

B HaCTOBmen pa6oTe AJIB 3aBeprneHHB UHKJia HCCJieAOBaHHH 

AeciJopMHpOBaHHhlX BAep BhlqHcJieHhl HepoTaUHOHHhle CO

CTOBHHB HeqeTHhlX H30TOIIOB paAHB, aKTHHHB, TOpHB, rrpo

TaKTHHHB H ypaHa. 

)J.aHHhle pacqeThl BhliiOJIHBIOTCB C TeMH :lKe OAHOqacTHq

HhlMH 3HeprHBMH H BOJIHOBbiMH ciJyHKUHBMH IIOTeHU.HaJia 

CaKcoua-ByAca, KaK a pa6oTe.;; . B3BThl TaKue :lKe, KaK 

a /51, . KOHCTaHTbi GN , G z u rrapaMeTphl paauoaecuon Ae

clJopMaUHH (-3
20 

0,19 H f-3w= 0,10. lbMeHeHHe 3Ha'ieHHH 

rrapaMeTpOB f-3
20

, {3 to AJIB BAep BHYTPH o6JiaCTH 225 :..A :..233 
H yqeT OTKJIOHeHHB paBHOBeCHbiX AeclJopMaUHH B036y:lKAeHHbiX 

COCTOBHHH OT COOTBeTCTByiOmHX BeJIH'IHH AJIB OCHOBHhlX 

COCTOBHHH MO:lKeT YJIY'IlliHTb OIIHCaHHe HH3KOJie:lKamux He

poTau.uoHHhlX cocTOBHHH. B HApax paccMaTpuaaeMoH o6-

nacTH BeCbMa Ba:lKHYIO pOJib urpaeT KOpHOJIHCOBO B3aHMO

AeHCTBHe, KOTOpOe MO:lKeT 3aMeTHO H3MeHHTb IIOJIO:lKeHHe 

u CTPYKTYPY PBAa cocTOBHHH. 

()l 
2. CneAYB aonuoay10 ciJYHKUHIO He'IeTuoro BApa, 

OIIHChlBaiOmyiO COCTOBHHe C AaHHhlM K 
71

, 3aiiHllleM B BHAe 

1V. (K
77

)=-1-l ~ ~ 
! y2 a n 

/1/ 
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YcnOBHe HOpMHpOBKH BOnHOBOH clJyHKD;HH /1/ HMCCT BH,!:\ 

I (C i 
n Pn 

2 1 ~ 
) +:r '"". 

Afl• 

2 

,.\ fl i j 2 
( D PI ... p n sa) ""' 1 . I /2/ 

sa 

BenH'IHHa (C i 
Pn 

) onpe,!:\enJieT BKna,!:\ 0,1:\HOKBaJH'IaCTH'I· 

uoii KOMnoHeHTLI c AaHHLIM p 
n 

KOMnOHCHTbl C KBa3H'IaCTHD;CH 

HOH Atli B BOnHOBYIO clJyHKD;HIO 

3HeprHii: H BOnHOBbiX clJyHKD;HH 

..\pj 2 
, a .L I ( D ) - BKnaA 

2 a PI ··.Pn sa 

B COCTOJIHHH S nnroc clJo • 

IJii (K" ). IIpu BLI'IHcneHHH 

HepoTaD;HOHHbiX COCTOJIHHH 

B HC'ICTHbiX Jl,!:\pax HaXO,!:\JIT cpe,!:\Hee 3Ha'ICHHe raMHnbTO· 

HHaHa, BKmo'laJOID;ero cnapuBarenLHoe H MynLTHnonL·MynL

THnonLHoe OCTaTO'IHble B3aHMO,!:\CHCTBHJI, no COCTOJIHHIO 

/1/. HJ ycnoBHJI MHHHMyMa 3HeprHH nony'laJOT ceKynJipHoe 

ypaBHCHHe, onpe,!:\enJIJOID;ee 3HeprHH HepoTaD;HOHHhiX COCTOJI· 

HHii. B Hawux pacqeTax HH3Kone)l(aiD;Hx HepoTan;HOHHLIX 

COCTOJIHHH HC'ICTHLIX Jl,!:\ep Mbl Y'IHTbiBanH B3aHMO,!:\CHCTBHe 

KBa3H'IaCTHD; C KBa,!:\pynonbHbiMH H OKTynonbHbiMH KOne6a

HHJIMH 'ICTHO·'IeTHOrO OCTOBa. llpH JTOM npHHHMalOTC.II BO 

BHHMaHHe nepBbiC ,1:\Ba clJoHOHa Ka)I(,!:\OH MynbTHnonbHOCTH, 

To-ecTL cyMMHpoBaHue B /1/ npoBOAHTCJI no ..\p = 20, 

22, 30, 31, 32, 33 H npH i = 1,2. 

B Ta6nun;ax 1-9 npHBeAeHLI peJynLTaTLI pacqeToB uepo

Tan;HOHHLIX COCTOJIHHH He'ICTHLIX N • Jl,!:\ep 225 Ra , 229 Th , 
231 Th , 233 Th ' 233 U H He'leTHLIX z -JIACP 225 Ac ' 227 Ac ' 
23I Pa , 233 Pa. B 3THX Ta6nun;ax AaHLI JHa'leHHJI K 77 , JKcne

pHMCHTanbHble 3Ha'ICHHJI 3HeprHH, B3JITble H3 /7 j Bbi'IHCneH· 
' Hhle 3HeprHH BCCX HepoTaD;HOHHbiX COCTOJIHHH ,1:\0 1 M3B, 

a TaK)I(C npH~C,!:\CH~ CTpyKTyp,a 3TfX COCTOJIHHH, T.e. ,1:\aHbl 

BenH'IHHI.i (C J ) /ecnH (C J ) ·~ 0,01/ H 3Ha'ICHHJI 
Pn Pn 

..\pi j 2 
(D ) ,1:\nJI ABYX HaH60nbWHX KOMnOHCHT KBa3H'IaCTH· 

PI ···Pn 

n;a nniOC clJOHOH. KaK BHAHO H3 Ta6nHD;, HaH60nbWHH BKna,!:\ 

B BOnHOBble clJYHKD;HH HH3KOne)l(aiD;HX COCTOJIHHH HC'ICTHbiX 

Jl,!:\ep ,1:\aiOT KOMnOHCHTbl, CO,!:\Cp)l(aiD;He clJoHOHbl C Afl = 20, 

22, 30, 31 H i = 1. 
BonHOBLie clJyHKUHH O.z:\HO'IaCTH'IHLIX cocTOJIHHii AeclJopMH· 
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poBaHHLIX Jl,!:\ep npe,!:\cTaBmnoT co6oii cynepnoJHUHJO KOMno

HCHT c pa3Hb1MH n ' e ' j npH ,1:\aHHOM K77
• KaK npaBHno, 

B TaKOH CyMMe npHcyTCTByeT 0,1:\Ha ,1:\0MHHHPYIOID;aJI BenH'IH· 

Ha, no KOTOpoii 3TOMY ypOBHIO H npHnHCbiBaeTCJI onpe,!:\e· 

neHHoe JHa'leHHe p. 0,1:\HaKo MJI Jl,!:\ep paccMaTpHBaeMoii 

o6nacTH xapaKTepHa 6onLwaJI nnoTHOCTL ypoBHeii H cyiD;ecT

BOBaHHe KBa3Hnepece'leHHH COCTOJIHHH npH 3Ha'leHHJIX ,1:\e· 

clJopMan;aii, 6nH3KHX K paBHOBeCHLIM I eM. pHc. 1 ,2 B pa-

6oTe / 5/ I . 3To npHBOAHT K TOMy, 'ITO OAHO'IaCTH'IHaJI 

BOnHOBaJI clJyHKD;HJI COCTOJIHHJI npe,!:\CTaBnJieT C060H CMCCb 

KOMnoHeHT c paJHLIMH N, uanpHMep [ T70 t ] H [ 501 ~ ] AnJI 

K77 =1/2.- HnH [ 660t] H [ 400 t] AnJI K 77 = 1/2 + . 
HanH'IHe B3aHMOAeiicTBHJI KBaJH'IaCTHU c clJoHoHaMH npu

BOJJ.HT K CMCWHBaHHIO 0,!:\HOKBaJH'IaCTH'IHbiX ypOBHCH KaK 

,1:\nJI COCTOJIHHH C K 77 = 1/T, 1/2+, TaK H C K 77 = 3/2+ , 3/2 
5/2+, 5/2- B He'leTHLIX N - Jl,!:\pax H c K

77 
=3/2+ B He'leTHLIX 

Z- Jl,!:\pax. IIpH'IeM cneAyeT JaMeTHTL, 'ITO B He'leTHLIX 

N - Jl):\pax JTOT 34lc~JeKT npoJIBnJieTCJI B 6onLweii cTeneHH, 

'ICM B HC'ICTHLIX Z • Jl):\pax. 3TO 06bJICHJICTCJI TCM, 'ITO 

nnoTHOCTL ypoBHeii B6nH3H 3HeprHH ~epMH B HeiiTpOHHoii 

0,1:\HO'IaCTH'IHOH CXCMe 6onLWe, 'ICM B npoTOHHOH. 

IIpoBeAeHHLie HccneAoBaHHJI noKaJanH, 'ITO TeopHJI B o6-

IUHX 'lepTax npaBHnLHO nepeAaeT CTPYKTYPY HH)I(aiiwux co

CTOJIHHii JI,!:\ep C HC'ICTHbiM 'IHCnOM HCHTpOHOB HnH npOTOHOB. 

3TOT peJynbTaT 3apaHee He 6bln O'ICBH,!:\CH, TaK KaK pac

CMaTpHBaeMble Jl,!:\pa npHHa,!:\ne)l(aT K nepeXO,!:\HOH o6naCTH, 

xapaKTepH3yeMOH CHnbHOH CBJ13bl0 MC)I(AY KBa3H'IaCTH'IHbiM, 

clJoHOHHbiM H poTaD;HOHHbiM ,1:\BH)I(CHHJIMH. lJ.eHHOCTb npoBe • 

,1:\CHHOH pa60Tbl COCTOHT rnaBHbiM o6pa30M B C03,!:\aHHH 

6a3HCa, Ha OCHOBC KOTOpOrO MO)I(HO H3y'laTb MHOrHe xapaK· 

TepHCTHKH Jl,!:\ep yKa3aHHOH o6nacTH. 

Jionee nonHaJI KapTHHa HH3KOne)l(aiD;HX COCTOJIHHH MO)I(CT 

6LITb nony'leHa npH y'leTe poTaD;HOHHOrO ,1:\BH)I(CHHJI. 

"MJirKOCTb" Jl,!:\ep OTHOCHTenbHO {3- H Y ·AeclJopMaD;HH 

MO)I(CT npHBCCTH K pa3nH'IHbiM 3Ha'ICHHJIM paBHOBCCHbiX 

AeclJopMaD;HH ,1:\nJI OCHOBHOrO H B036y)I(,!:\CHHbiX COCTOJIHHH, 'ITO 

cnoco6HO 3aMCTHO H3MCHHTb CTPYKTJPY HCKOTOpbiX H3 HHX. 

HccneAoBaHHJI, npoBeAeHHLie B /B , noKaJanH, 'ITO B Bon

HOBLIX clJyHKD;HJIX COCTOJIHHH C 3HeprHeii 6onee 0,5 M3B 
Ba)I(HYIO pOnb MOryT HrpaTb KOMnOHCHTbl KBa3H'IaCTHD;a 
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nnroc ~Ba ~OHOHa. Ponh 3TBX KOMDOHeHT OC06eHHO BenBKa 

B H~pax, BMeiOll.\BX HB3KBe O~HO~OHOHHbie COCTOHHBH. B qeT

HO- qeTHbiX H~pax B3yqaeMOH o6naCTB BMeiOTCH HH3KOne

)Kall.\Be O~HO~OHOHHhie OKTYDOllbHbie COCTOHHBH C K 77 
= 0- . 

fi03TOMY B HeqeTHbiX g~pax 3TOH o6naCTB yqeT KOMDOHeHT 

KBa3BqacTBIJ,a nnroc ~Ba ~OHOHa MO)KeT B3MeHHTb CTpyKTy

py pg~a COCTOHHBH C 3HeprBeH B036y)K,!J,eHBH 60nbWe 

/0,3 70,5/ M3B. 
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PyKonucb nocmynuAa 6 U30ameAbCKUU omoeA 
4 ,Pe6paA . .JI 1975 zooa. 

K1f 

s;r 
5/2+ 

3/2-

3/2+ 

I/2+ 

I/2-

I/2-

3/2+ 

7/2-

5/2-

I/2+ 

3/2-

TAEJ!IIUA I. 

3HeprHH H CTpyKTypa OCHOBHOrO H B036yxAeHH~X 
COCTOHHBI! 225 la . 

taKen) lreop. 
(KaB (K"aB) 

C T P Y K T Y P A 
( % ) 
---

0 0 752t 88 
236 160 633~ 77; 

633~ Q.,. (30 )6 ; 63It Q1 (3I}I, 
622 t 2; 752t Q1 (30 )II ; 743, Q1 (3I)5; 

240 76H 84; 642, G/1(30 )6 ; 50!~ Q., (22)3: 

280 6311' 92; 752+ q1(3I)3 ; f>3I~ {)-1 (22)2; 

4!0 6401 68; 63U I; 640t ~,(20)20 ; soH ~1 (30)3; 

420 770t 48; sou 26; 503~ Qi(22 )II ; sort Q1 (?2)6; 

460 SOH 48; 7701 27; 76It Q1(;>2)6 ; 770t ~" (20)3; 

480 642~ 72; 76It Q~(30)I4 ; 50!~ ~1 (3!)3; 

640 743f 68; 633, Q1(3I)I9 ; 6?4~ ~1(30)4; 

740 503~ 68; 770~ ~1(22 )28 ; 501, tl'-t(22)I; 

750 63U 59~ 65!~ I; 635~ 1!;>1(2!)15 ; 63It ~1 (22)!3; 

980 SOI't 43; SI2~ 3; 770t Qp2)44 ; 63It Q1 (30)4. 
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TAEJIIIUA 2 • 

3HeprKK K CTpyKTypa O§HOBHOrO K B036YXA8HHYX 
COCTORHK" 22 Th. 

TAEJIIIUA 3 . 

3HeprKK K CTpyKTypa OCHOBHOro K B036JZA€HHHX 
K'ff taKen.. !reop. 

'l 
COCTORHKl! 231Th • CTPYKTYPA 

(KaB) (KaB) ( % ) 

s;2+ 0 0 633~ 87; 622t I ; ?43tE(pr)4 ; 63H'l1C22) 2; 
K"' t3Kcn) !reop, CTPYKTYPA 752t 93; soHQp2)I ; 633~ Q,(30) I; (K~B (K3B) ( % ) 

S/2- 30 

-3/2+ "'0,I 90 63I, 93; 642l I ; 63HQpo)2 ; 63Il Q'f(22) I; 
5/2+ 0 0 633~ 9I; 622t I; 63I' ~., (22) 2; 743t (Q,C3I)I 7/2- 400 743t ?S; 633~~prns ; 624l ~1(30) 3; 
s;z- ISS 220 ?52t 92; sod 4;C22) 2; 633, Q1 (30)I ; I/2+ 262 440 63I~ 70; 640t I ; 65I~ I ; 63I' Q1(20) I2; 
3/2+ 228 230 63It 94; 642~ I; 76I+ "'1 (30) I; 63I~ {%>1 (22)I ; 3/2- 460 76rt 82; 642~Q.(30)5 ; SOI' " 1(22) 4; 
r;z+ 273 240 63U 72; 640t I; 63I~ ~1 (20)20; 633, ~1 (22 )4 i 3/2+ 500 642~ 64; 63rt I i 642~{("(20 )I4 ; ?6I ~ ((1(30) 6; 
7/2- 386 3IO 743t 90; 624~ 3; 633~ (9,.C3I) 2; 622t c:l'1 (30 )3 ; r;z+ 520 640~ 64; 63I' I ; 640t6{

1
(20)24 ; 76I~ r(1(3I) 2; 

7/2+ 560 624, 80; 743 t (9,(30) 7; 622~ ((1(22)4 ; r;z- 580 sor~ 42; not 29 ; 503Hl1(22)IO ; sort &1(22) S; 
r;z+ 6IO 640t 50; 63I~ 5; 6zoH; 6sn 1; 64ot '(1 czo)3o; r;z- 720 ??Ot 39; sort 3I ; 76r t l(

1
c 22 )6 ; ?52+ ~,(22) S; 

I/2- 557 670 SOI' 47; ??Ot 8; 752t Q,(22)I9; no+ ((11 (20 )7 ; 5/2- 730 503, 64; ?7otq,(22)I7 ; S03i ~'f(20) I4; 
3/2- 720 76It ?4; sari I· 63It ~(30)IO; sor~ c:l'1c2z )~ ; • ?/2+ 770 624~ 73; 743' €Jpo )Iz ; ?34t ~1 (3I) S; 
r;z- 760 770t 58; SOI' S; S03l ~1(22 )IO; SOI' (11(20)8:; s;z+ 940 622t 36; 633, 2 ; 7s2tQpo)42 ; 653~ tR1czo) n; 
s;z+ 790 622t 4?; 633, I; 633~ Q.(20)46; ?43t t9'f{3I )2 ; r;z- 990 srot 3 ; 63ItQp09S ; 
9/2+ 860 6IS~ ?3; 633' tr .. (22 )I6; 6!3~ ~1 (22 )S i 3/2- IOIO sort s ; ?6It 2 ; 63rtQpo)a9 ; ?7ota,c22) 2; 
3/2+ (8?0) 880 642, I8; 6224 I; 63It Q1(20)73; 7S2t ((1 (3I )2 ; ?/2+ I020 624t I ; 752fQ,(3I)98 ; 

1 
5/2- 8?6 950 503, !3; ?S2t !P1(20)?6; 7?0 t "' (22 )S i 
9/2- !020 ?34t 40; ?S2f ~ (22 )3I; 633~ (,i'1(32)I9; 
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TAEJlllUA 4. 

3HeprHH H CTpyHTypa OCHOEHOrO H E036y~~HHOro 
COCTOIIHHII '"IIP8 233TJ. . ~ TAEJIHI.\A s. 

I 
3HeprHH H CTPYKTypa OCHOBHOrO H B036ya~eHHHX 

KTr laKon. &reap. C T P Y ,{ T Y P A I COCTOHHIIII 233U. 
(KaE) (KaE) ~ 

7/2- ('"'10) 0 743, 94; 624'Q1(30) 2; 622t IP/3I) I; 

I/2+ 0 50 63H 83; 63I,cJ
1
(20) IS; K

11 ~3Kcn. ~Teop. CTPYKTYPA ( ~~ ) 
s;z+ -6 I20 622t 86; 633, 6; 734t~.(32) 3• 620~Q_p2) 2; (K3E) (K3E) . 
s;z+ 262 290 633~ 85; 622t 6; 752 tG71oo) 5• so3~19po) I; 5/2+ 0 0 633~ 9I; 622t I; 63I~~1(22)I ; 752t~1(30)I . 
stz- 320 7S2t 84; 633,~(30) 9• 50I!-~j22) 2; 

S/2- 190 7S2t 90; 633,~(30)3 ; sorH9.p2)2 . 
7/2+ 278 460 624, 7!; 6I3t 4; 743ta,oo) I9; 622'19·(22) 2; 

3/2+ 3!3 2IO 63It 93; 642~ I; 76lt~(30)2 ; :63I~Q,(22)I 

I/2- S38 580 sou 73; 770, I; 503~0.<22) I4; sort~(22) 8; 7/2- 270 743, 88; 624,~(30)7 ; 633~Q'f(3I)I 

3/2+ 336 630 63H 84; 642~ I; 76It Qf(30) 6• 752t&l1(3I) 3; I/2+ 3% 4IO 631, 84; 620+ I; 633~lQ.C22)9 ; 63ItQ1(22)2 . 
3/2- 750 76It 6I; sort 3; 63If~/30) I7; '/43t{(.(2?) S; 7/2+ 460 624~ 7!; 743, ~(30 )2I; 622tc(.,(22 )3 

9/2- 840 734t CS; 6Z2.01(32) 2t; (,24,&1(31) 2; 3/2- S60 76It 60; sort I; 63It611(30)26; 642~!)11(30)6 
srr 860 S03' 49; 7S2 t 3; 77oM1C22) 32; 633•0, (30 )I I; 

I 
I/2- 572 640 50I~ 52; 770i 6; 752,~1(22)17; 770+Q1(20)7 ; 

I/z- 890 SOH 38; 770t 2; 752 t 191(22) 36; 63!1",(30) 8; 
5/2+ 790 6221 52; 633~~(20)28; 752t~1(30)I6; 

9/2+ I020 6I5' I; 633~~(22) 99; I I/2- 800 770t 6I; 501, 8; 503,~(22)12; 50IJG/i(20)9 ; 

3/2- I040 sort 29; 76If 2; 770t 19,(22) 35; 743f Glp2 )27; I 9/2+ 850 615, 80; 6334Q,(22)8 ; 6I34Q,(22)4 ; 

I/2- I070 SlOt 8; SOH 2; 63Il~(30) 7!; 7S2tfip2)II~ r 3/2+ 880 642, 36; 622~ I. 631\ I; 63ItQ
1
(20)44;76IH(po)II; . 

3/2+ I080 622. 2; 63lt I; 642, I; 63Ihf.p2)95; ~ 3/z- 930 76It zo; sort 2; 63rtQpo)70; 642~l\lpo)4 ; 

I/2+ I097 I090 620f 16; 63H I; 640ti; 65I4 I; 622t 0,(22 )54; ~ 
9/2- 1020 7341 42; 633~!111 (32)37; 752t(I1

1
(22)I4; 

633l4!1 (22) 17; I 
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TAli ll lrl U A .,. 
'· I 3aeprKK K C!pJKTJPa OCKOJKOr~ K J030J&AIK&WX TAEJIIIUA 

OOC!OK .. J ~pa 2 71c. i :JHeprHH II CTpyKTypa OCHOBHOrO H B03i'5yl!t,li8HIIbiX 

~ COCTORHH~ 225Ac. 

I 

'11 (3xcn~ !usp~ CTPYKTYPA (% ) K'rr &aKCI:. !Teop. C T P Y ~ T Y P A ( % ) I 
(K3J (K B (K3B) (K3B) 

3/2+ (27) 0 65It 94; 52Itej>1(30) I; 54Itfi?.C30 )I; 3/2+ (40) 0 65It 93; 52 It ~(30 )I ; 54HQ..(3o)I ; 
I/r (330) IOO 530t 96; 642tc91(32) I; I/2- 100 530f 96; 642,~p2)I ; 
3/2- (0) ISO 532~ 96; 402' c9po) I; 4II,~(3I) I; 3/z- (0) 200 53Z' 95; 402, ~(30) I ; 4II,Qpi)I ; 
I/2+ 280 660t 76; 400t IO; 40o+Q1(20) 5; 402tQ1(22) 2; I/2+ 310 660t 72; 400t 15 ; 4oot c?,c2o )4 ; 402lQ1(22)2 ; 
I/2+ 376 400t 74; 660t 9; 660t~1(20) 8; 402'"'1(22) 3; s;2+ 391) 642t 89; 52 It Q,(3I )3 ; 530t ~,02 )2 ; 
5/2+ 390 642t 90; s2Itc9po 3; 530i-ID..(32) 2; I/2+ 400 4DOt 70; 660t 14 ; 660t ~( 20 )6 ; 402,~(?2 )5 ; I 3/2+ 530 402, 8I; 660tc9p2) 8; 532,~po> 6; 3/2+ 402~ 80; 660t Qj.22 )IO; 532t~f(30)5 ; I 
3/2- 52It I9; 65It~1(30 )75; 642tQpi) 3; 

540 
740 

3/2- 760 52It 25; 65It~po)65; 642H~1(3I )6 ; 
5/2- 9IO 523, 60; 5I2t I; 65It ~PI >ta; 642tQpo)I7; 5/2- 910 523, 56; 5I2t 2 ; 65H 9,(3I )23; 642ttt.,<JO)I5; 
1/2+ 920 402~ 4; 532U11(3o )92; 65It~(20) 2; I/2+ 940 4IH. 8; 532l ~(3I)68; 530t~(3I )I9; 
I/2+ 930 4II' .I; 530t~(30 )87; s32~ePpo 9; I/2+ IOIO 530t~(30)96; 532~ IP.,C3 02 ; 

1 

I/2+ 960 4II' 5; 400t I; 532,~(3I)64; s3otQpi)I6; 3/2+ 1040 4IIt I; 530t 9,(31 )89; 65It ~(20 )6 ; 
I/2- 990 65ItQpi)96; 660tcP.po> 2; 
5/2- IOIO 52:3+ II; 65It~(3I)B2; 642~po> 6; 

I 
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