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npocTeAwee npeJlCT8BJ19HHe 0 CTpyKType H9'1~THblX }le<jlopMHp088HHblX 

SI}lep MO:IKHO rrony'IHTb B p8MK8X MOJl9ilH H938BHCHMblX KB83H'I8CTHUo 0cHOB

HOe H pSIJl B030Y:IKJleHHblX COCTOSIHHA He'I~THoro S!Jlpa B STOlt MOJlenH pac

CM8TpHB810TCSI K8K 0JlHOKB83H'I8CTH'IHble, oonee BblCOKHe COCTOliiHHlil, K8K 

TpeXKB83H'I8CTH'IHble H T.Jl • .QanbHefiWHil War -B H3y'lenHH CTpyKTypbl He'I~T

HblX SIJlep COCTOHT B paCCMOTpeHHH B38HM0Jl9ACTBHSI KOil.lleKTHBnoro H OJlHO

KB83H'I8CTH'IHOro JlBH:IKeHHil. 

Y'IHTbiBaH, 'ITO ne'I~THbie SIJlpa no cpasneuuJO c 'I~TnO-'I~TnbiMH HMeJOT 

OJlHY JlOnOJlHHTeilbnyJO KB83H'I8CTHUy, paCCMOTpHM C nOMOUlbiO MYilbTHITOilb

MYilbTHnO.IlbnbiX CHil B38HMOJleACTBHe STOi! KB83H'I8CTHUbl C <jlonOH8MH 'I~THO

'I~THOrO ocTosa. B paooTe/ 1/ anepBbie oblilO nony'leno ceKynHpnoe ypas

neuue c Y'I~TOM B38HMOJleficTBHSI KB83H'IaCTHUa - <jlonon. KopHH aToro ypaa

neHHSI OnHCbiB810T OCHOBnoe H B030Y:IKJleHnbie COCTOSIHHSI liiJlpa. B nocneJlyJO

WHX paooTax/2-6/ Ha OCHOBe STOrO ypasnenHSI Oblil rrpoBeJleH ananH3 CTpyK

Typbl oonbworo 'IRena He'I~THbiX Jle<jlopMnposaHnbiX SIJlep. Bbmo rroKaaano, 

'ITO HH:IKafi:wue B030Y:IKJleHHbie COCTOSIHHSI 6nH3KH K 0JlHOKB83H'I8CTH'IHbiMo 

Bonee BblCOKHe no SHeprHH COCTOSIHHSI HMeJOT CilO:IKHYIO CTpyKTypy, T.e. 

B BOilHOBYIO <jlyHKUHIO STHX COCTOSIHHA Jl8eT BKJ18Jl HeCKOilbKO KOMnoHeHT 

THna KB83H'I8CTHU8 llil!OC !floHon, 0TJle.llbHb19 COCTOSIHIUI HMeJOT 'IHCTO KOJlileK

THBHbiA XapaKTep, T.e. B HX BOilHOBOA <jlyHKUHH rrpeoonaJlaeT OJlHa KOMno

HeHTa KB83H'I8CTHU8 - lf!OHOH, 

To'IHOCTb rrpose}leHHbiX pacqeTos cymecTsenuo orpaHH'IeHa TO'IHOCTbJO 

OIIHC8HHSI CpeJlHe!'o ITOilSI SILI!J8 0 noaToMy BCTana 38Jl8'I8 - ITOilY'IHTb ilY'IWee 

orrHcauue cpeJlnero nonH. B pa6oTax17-IO/ pac'I~Tbi npoBeJleHbl c OJlHO'Iac

TH'IHbiMH aHeprHSIMH H BOilHOBbiMH <jlyHKUHSIMH YITOTpeonSieMoro paHee ITOTeH

UH8i18 CaKcoua-ByJlca
1 
III, HMeJOmero PHil npeKMymecTB no cpaauennJO c rro

TenuuanoM Hunbccoua. 
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HacTOSI!llaSI pa6oTa nOCBSI!lleHa aanhHei!meMy H3y'leHH!O OCHOBHbiX H B03-

6y)l{aeHHbiX cocTOSIHHil Slaep c ue'leTHbiM N a o6nacTH 165 :S A :S 175. B Bhi

'IHCneunSix HCnOnh30BaHbl OaHO'IaCTH'IHble SHepi'HH H BOnHOBhie <jlyHKUHH noTeH

UHana CaKcoua-Byaca anSI aoH A = 165 H A = 173, TaKHe *e KaK B pa-

6oTax17,9/. B uamux pac'leTax ueT HH oauoro aononHHTen~:.uoro napaMeTpa, 

no cpaBHeHHIO C DpOBeaeHHbiMH B pa6oTax/7,9/ Bbi'IHCneHHSIMH <jloHOHOB B qeT-

HO-'{eTHbiX Slapax. 

B aauuoi! pa6oTe anSI pSiaa ue'leTHbiX ae<jlopMHpoBaHHbiX Slaep npuaeae-

Hhi sueprHH H CTpyKTypa paCC'IHTaHHbiX COCTOSIHHil C SHepi'HSIMH B036y)l{aeHHSI 

annoTh ao 1 Msa H uecKonhKHX cocTOSIHHA Bbi!lle 1 Msa. BonuoaaSJ !f>yHKUHSI 

anSI He'ieTHOI'O Slapa, onHCbJBaJO!llaSI COCTOSIHHe C aaHHbiM K TT , aanHCbiBaeTCSI 

B BHae 

+ Ap.ti 
ap a+ ~ D 

n Ap.i va 

TT } j 
'l'.(K )=-=N (p •.. p )I~ Cp 

I y2 l t n ap n n 
(pl ... pn )a:a Ql (Ap.ll'l'o • (1) 

va 

Q
1 

(Ap.)- onepaTop !floHOHa MynhTHnonhHOCTH(Ap.) - onepaTop rae a va 

yHH'ITO)I{eHHSI KBa3H'IaCTHUb1 0 a = +1 -. IJI 0 - BOnHOBaSI !flyHKUHSI OCHOBHOI'O 

COCTOSIHHSI 'leTHO-'IeTHOI'O S!apa. Kos!fl!fJHUHeHTbl c• 
Pn 

Ap.Il 
H !) va (p ... p ) 

t n 

xapaKTepH3YIOT BKnaa B COCTOSIHHe K TT O).l.HOKBa3H'IaCTH'IHOil KOMnOHeHTbl p n 

H KO~ITOHeHTbl KBa3H'iaCTHUa B COCTOSIHHH va H croHOH Ap. i . CyMMHpOBaHHe 

no p oauaqaeT, 'ITO B oaHo'laCTH'IHOi! cxeMe CaKcoua-Byaca uMeeTCSI uecKonh-
n 

Ko cocTOSIHHA p , p ••• p c oauuaKOBbiM aHa'leHHeM K". B aauuoi! 
1 2 n 

pa6oTe y'IHThlBanOCh TOnhKO aaa COCTOSIHHSI PI H p2 • B STOM cny'iae 

ceKynS!puoe ypaaueuue, onpeaenSIJO!llee sueprHJO Tf i 

HOI'O COCTOSIHHH He'ieTHOI'O S!apa, HMeeT BHa: 

OCHOBHOI'O H B036y)l{aeH-

vi (pi ·P1 >-<dpl >-Tfi) 

v (plp2) 
J 

v ,(plpJ 
I 

= 0. ( 2) 

v j (p2.p2)-(c(p2)-1]J) 1 

4 

'< 

rae 

1 l 
V ( P P n ) = -4 Ap.lv J q 

v 
Pa V 

A Ap. 
f 11 (pv )f (pnv) 

q 
v 

p v 
____ __:n~ ------------ ( 3) 
yt(Ap.) c(v) +wAIL -1] 

I j 

/2/ 
06oaHa'leHHSI o6bi'IHbie, eM., uanpHMep, pa6oTy • B Ka)l{tloM Slape HauMeHh-

mee H3 acex aHa'leHHA Tf ( K" ) S!BnS!eTCSI SHeprHei! OCHOBHOI'O COCTOSIHHSI, 
1 0 

a sueprHH aoa6y*aeHHbiX coCTOSIHHH onpeaenSIJOTCSI pa3HDCTSIMH Tf ( K" )-1] (K 
17

) j I 0 ' 

Benu'IHHbl Cl H 
p 1 

C l HMe!OT BHa: 
p2 

Cl 
P1 

i 

1-

c = 1-
p2 

Toraa 

v1 (p 1P2 > 

v J(plpl )-(dp 1)-71 J) 

vi <~ P2 > 

Vi(p2 p2)-(dp2)-1Ji) 

Ap. 11 i Ap. Ii 
ll (p

1
p

2
)=C D va p

1 
va 

i Ap.Ii 
(p,

1
)+C ll (p) p

2 
va 2 

-2 i 2 . 2 A ii 
N ( p p ) = ( c ) + ( c I ) + l/2 "£ ( D 
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J t 2 p 1 p2 Ap.i va 
va 

2 

(pt p2)) . 

B cny'lae y'leTa TonhKO oauoro oauoqacTH'IHoro ypoBHSI 

{4) 

( 5) 

p c aaHHhiM K rr 

CeKynS!pHOe ypaBHeHHe COOTBeTCTByeT npHpaBHeHHOMy uyn10 anarouanhHOMY 

'lneuy B (2). Toraa aenH'IHHa C2 p onpeaenS!eT BKnaa oaHDKBa3H'IaCTH'iHOA 

KOMnOHeHThl B HCCneayeMoe COCTOSIHHe, a BenH'IHHa 

KOMnoHeHThl KBa3H'IaCTHUa - <jloHDH. 
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p va 



B aaHHhtX pac'leTax He y'IHTbtBanocb KOpHonHCOBO ssaHMoJlei!:cTBHe, 

KOTopoe, cornac~o pa6oTe/12/, oco6eHHO BB*HO ang yposHeA noao6ono'IKH 

i
18

/
2 

• nosTOMy 8HeprHH COCTQgHHA 1/2+660t 0 3/2+651t 0 5/2+642t 

1/2 +400 t H 3/2+402 + MoryT H9CKOnbKO H3M9HHTbCg 113-38 KOpHOnHCOB8 

BG8HMOJl9fiCTBHSio PS!Jl B036Y*Jl9HHbiX COCTOSIHHfi HM99T 3H8'1HTenbHYlO KOMIIO

HeHTy: KB83H'!8CTHUa IInlOC Y -BH6paUHOHHbtA if>oHOHo TaKHe COCTOSIHHSI xapaK

TepH3YIOTCSI yBenH'!eHHhiM 3Ha'leHHeM npHBeaeHHbtX BepoSITHOCTeA E2- nepe

xoaoB. qacTb H3 HHX npHBeaena B Ta6nHue 1. 

PeaynbTaTbl Bbi'IHCneHHH 8HeprHA H BOnHOBhiX if>yHKUHA JlnSI pS!Jla He'!eT

HbiX SJJlep npencTaBneHbi B Ta6nHuax/2-6/. B 'leTBepToM cTon6ue Ta6nHU npH

aeneH nony'leHHbtA H3 ycnOBHSI HOpMHpOBKH BOnHOBOA if>yHKUHH BKnaJl (B npo

ueHTaX) JlBYX-Tpex HaH60nbWHX KOMIIOH9HT B HCCnenyeMOe COCTOgHH9o Ha-
t 69 • 

npHMep, B ocHOBHoe cocToSIHHe Er c K "~ = l/2- na10T BKnan: 90% 

OJlHOKB83H'I8CTH'IHOe COCTOSIHHe 520 t t 4,3% - KOMIIOH9HTht; KB83H'I8CTHUa 

B COCTOSIHHH 521 t IInlOC lf>OHOH Q
1 

(22) H 4% - KOMIIOH9HThi: KB83H'I8CTHU8 

B COCTOSIHHH 523 + nnlOC lf>oHOH Q , (22) 

06cyaHM peaynbT8Tbl paC'IeTOBo 

167 Yb ( Ta6nHua 2). 3KcnepHMeHTanhHO sTo Hapo H3y'lanocb B pa6oTe/ 13;, 

HM910111H9CSI 8KCnepHMeHTanbHbi9 Jl8HHbl9 JlOCT8TO'IHO XOpOillO OIIHCbiB8IOTCSI 

TeopHeA. 

Ha cxeMw OJlHO'IaCTH'IHhlX ypoBHeA noTeHuHana CaxcoHa-Byaca cne

ayeT, 'ITO npH nelf>opM8UHH {3 = 0,31 ypOBHH 642 t II 523 + nepeceKaiOTCSio 

nosTOMy pac'!eThl J:I8IOT 6nH3KHe 3H8'!eHHSI 8HeprHH ):InS! 8THX COCTOSIHHfi. Co

rnaCHO 8KCnepHMeHT8nbHhiM Jl8HHbiM, OCHOBHblM COCTOSIHH9M I 
67 

Yb SIBnSieTCSI 

COCTOSIHHe 523 + , a 642 t- B036Y*Il9HHbiM COCTOSIHHeM C 8HeprHei!: 30 M 8Bo 

TeopeTH'!eCKHe pac'!i~Thi na10T ueny10 cep1110 HH3Kone*aWHX aoa6y*nen-

HhiX COCTOSIHHA C npHM9CblO y - H {3 -B116paUHOHHbiX if>oHOHOBo B H8CTOS!Wee 

BpeMSI 9KcnepHM9HTanbHO 9TH COCTOSIHIISI He o6H8PY*9Hhlo 

H30TOIIbl 169 -
171

Er (Ta6nHUbl 3-4) H3y'lanHCb C IIOMOillblO (dp) H(dt) 

peaKUHi! B pa6oTax/ 14, 15/. Pac'leThi ypoanei! 
171 

Er npoBOJlHnHcb c napa

MeTpaMH aeif>opMauHi!: f3 
20 

= 0,28 H f3 40 = -0,03. Ha6nlOJlaeTcg anonne 

yaoaneTBOpHTenbHoe cornacHe sKcnepHMeHTanbHhiX H TeopeTH'IeCKHX aaHHhtX. 

6 

npH B3aHMOJl9i!:CTBHH KB83H'I8CTHU C lf>oHOH8MH rnaBHYlO ponb HrpaeT 

y -Kone6aTenbHbii!: lf>oHOHo 3TO 06'bgcHgeTcg TeM, 'ITO B 'I{!THO-'I{!THblX 

H30Tonax Er y xone6aTenbHbie lf>onoHhi ne*aT no sneprHH HH*e oTHo-

CHTenbHO JlpyrHX lf>oHOHOB, 

169 B Er HMeeTCSI necKO.'lbKO cocTe>SIHHA, B KOTOpbte cymecTBeHHbift BKnaa 

aaeT KoMnoneHTa y - if>oHoH - KBaaH'!acTHUa. Tax, B cocTOSIHIIe K
17 

= l/2-

KOMIIOH9HT8 512 t + Q 1 (22) Jl8eT BKnaJl 43%, B COCTOSIHHe K 17 
=3/2-

KOMIIOH9HT8 5 21+ + Q, (22)-51'0, B COCTOSI:HII9 K17 
=5/2- KOMIIOH9HT8 

521 ++Q
1
(22)-45%H BO BTOpOe COCTOSIHHe K 17 

=3/2- KOMfiOH9HT8 521J. +0 1(22)-49'0. 

CooTaeTCTBYlOlliHe anaqeHHH npHaeneHHbiX aepoSITHOCTeA rrepexolla B (E2) eM. 

B Ta6nHUe 1, 3TH *e COCTOSI:HHSI HM910T 1{8H60nbWHe IIpiiM9CH y -BH6pa-

171 
UHOHHOrO lf>oHOHa H B Er 

169 
Heo6xoJlHMO oTMeTHTb, 'ITO B Er JlOn*Hhi cymecTBOBaTb npyrHe 

HH3KOn9*81llH9 KOnneKTHBHbl9 BH6paUHOHHb!9 COCTOSIHHSI, IIp9JlCT8BnSIJOIUH9 

co60H y - lf>oHOH nniOC OJlHH 113 OJlHOKBa3H'18CTH'IHb!X ypOBH9H 633 t t 402 J.. 

1731 175 ( ) H3oTOIIhi If H Hf Ta6n11Uht 5-6 cna6o 113y'leHbi sKcnepHMeHTanb-

HO. H3 pac'II;\TOB BHJlHO, 'ITO 6onbWHHCTBO HH3KOne*alllHX COCTOSIHHA SIBnSilOT

CSI 6nH3KHMH K OJlHOKB83H'I8CTH'IHb!M, 

Ha ypoBHH 173 Hf OK83htBaeT 6onbwoe BniiSIHHe B3BIIMOJleficTsHe KBa-

311'!8CTIIU C 

,\ = 3, 

{3- H y -BH6paUHOHHbiMH lf>oHOH8MH 0 a TBK*e C OKTynonbHbiM 

p = 2 lf>oHOHOM, T,K, B qeTHO-'!eTHhlX H30TOfi8X Hf 9TOT $DHOH -

Hll*aAWHH 113 OKTyiTOnbHbiX 0 K TOMY *e OH 
CHnbHO KonneKTHBH3HpOBaH/9/, 

B 1 7 5 HI' 38MeTHO BniiSJHIIe BToporo y -BH6paUIIOHHoro lf>ononnoro cocTOSIHHSI, 

174 T,K, B Hf 8TO COCTOSIHHe SIBnSieTCSI KOnneKTIIBHblM, a rrepsoe COCTOSIHII9 

c K 17 = 2+ - JlBYXKB8311'18CTII'IHOe/ 7 I. 

CneayeT oTMeTIITb, '!TO nocTaTO'!HO xopowee orr11caH11e ypoBneft He'!eT

HhtX nelf>opMIIpOB8HHblX SJ:):Iep, 11pOB9Jl9HH09 C IICI10nb30B8HH9M OJlH0'!8CTII'IHblX 

8Hepr11H II BOnHOBbiX if>YHKUIIH 110T9HUHana HllnbCCOHa, SIBnSieTCSI B H9KOTOpofi 

Mepe HCKYCCTB9HHb!M. 3To CBSI38HO C TeM, 'ITO rrapaMeTpbl 110T9HUHBna HHnbC

COH8 Bbt611p810TCSI pa3Hb!MII JlnSI pa3nii'!Hb!X IIOJl060nO'I9K, H, KpOM9 TOrO, 

rrpoBOJ:ISITCSI rrpo113BOnhHbte caa11rH oTnenbHhtX ypoanefi H rrono6onoqeK. Pacqe

Tw, 11pOB9Jl9HHhl9 C BOnHOBhlMH lf>yHKUHSIMII H 0JlH0'!8CTH'!HhlMH 8HeprHSIMII 110-

?eHUHBna CaKcoHa-Bynca, rroKaaanH, 'ITO yny'lweHIIe orrRcaHHSI yposaeA ne

'leTHhiX aelf>opMHpOB8HHbiX SIJ:Iep SJ:BnSJ:eTCSI H93H8'1HTenbHbiM 110 Cp8BH9HHIO 
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c OITHC8HHeM1 OCHOB8HHbiM Ha ITOTeHUHane HHnbCCOHa. 0AH8KO paC'I~Tbl1 OCHO

BBHHble aa ITOTeHUHane CaKCOHa-ByACa1 SIBnSIIOTCSI cyiUeCTBeHHO 6onee OAH03-

HB'IHblMII no cpanHeHHIO C pacq~TaMII 1 OCHOB8HHblMII Ha ITOTeHUIIane HllnbCCO

Ha. OAHO'IBCTII'IHble aaepr1111 11 aonHOBble I!JyHKUIIII noTeHullana CaKcoHa- ByAca 

Bbl'lllcneHhl c OAHIIMII 11 TeMII *e napaMeTpaMH AnSI. scex noJio6ono'leK 6ea 

JIOITOnHHTenbHbiX CABIIrOB OTJienbHbiX ypOBHeil: II ITOJI06onO'IeK. npoBeJieHHbl9 

pacqeTbl ITOKaaanll 1 'ITO HCITOnb30B8HHe OllH0'18CTII'IHbiX 9HeprHft H BOnHOBbiX 

I!JyHKUIIfi noTeHullana CaKCOHa-ByAca noasonHeT yJioaneTaopHTenbHO onHcaTb 

6onblliYIO COBOKYITHOCTb :3Kcnep11MeHTanbHblX ll8HHblX no ypOBHSIM He'I~THbiX 

1130TOITOB IITTep611SI 1 ap611SI. II ra$HHSI.o KpoMe Toro, npeJICK838HO ITOnO)I(9HH9 

HeKOTOpblX HOBblX ypOBHelt B IICCneJiyeMbiX SI.Apax. 

B 3aKniO'I.eHIIe Bblpa*aeM 6naroAapHoCTb aa rrone3Hble AIICKycc1111 H. He

uoay 11 X. WTpycHoMy, a TaKlKe H.IO. WHpHKoaoit aa rrpeAocTaBneHHYIO nporpaM

MY pacqeTa DAHO'IaCTH'IHhiX ypoauefi noTeHuHana CaKCoHa-ByAca. 
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fiApo K':i 

I63E I/2-
r I/2-

I65Er I/2.-
I/2. .. 

I69 9/2. -
fr 3/C:.-

5/?:.-

3,2.-
:.?I. :;t:. -Er 

PyKonHcb nocTynHna e HanaTenbcKHA DTnen 

3 H~R 1970 rona. 

TaCSmn~a I. 

IlpH:se;zteHJ;ible :sepoHTHOCTH E2 - nepexo;zto:B 

8He pr!llf., 1~a:n 
:B(E2) /8(c2.; $.f: c: 'fo : ct(Dg~'ilt 
OJb!T paclLeT 

. 9 \1 
OTII>l':.' pt::;;.;eT 

521~ 5~3~ 344 38I - 0,8 73 I7 

510+ 52.3~ 1074 I060 - 2,7 I 7 59 

StU 52.3~ ;_.,.:,::::-
-"'"" 2::3 - 0,2. 93 4 

5IOf 52.3t 92.5 92.6 - 2,5 I7 66 

5144 52.3. - SC3 - 3,I I 98 

52.lt 52:;:t t:.:3 ?;,J - ::,9 )9 SI 

523+ 52.H c5J 7IG - I,5 54 45 

:I2t 52H I082 1030 - I,8 2.1 49 

5IJt 5I2+ 706 SGO - I,O 53 34 
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"' 

Ta6m1m.a 2. 

H~po 167 

Yb 

SucprHfl·, ItSD. 
Kii 

OmiT pac'leT 

5/2 -

5/2+ 
0 7/2+ 

3/2+ 

3{2-

II/2-

1/2-

I/2+ 

3f2+ 

I/2-t 

s;z-

K 
. II 

I/2-

5/2-

7/2+ 

I/2-

5/2+ 

-- 3/2-

3/2+ 

7/2-

5/2-

9/2+ 

I/2+ 

3/2-

n;z+ 

0 

30 

188 

212 

SueprHH, KSD • 

OllhiT pacqeT 

0 0 

91 220 

241 250 

565 610 

690 

713 730 

780 

822 I040 

850 710 

830 

960 

1082 1030 

IIOO 

II/2- 1394 IIOO 

3/2+ 1526 1IIO 402t 

112+ 1644 1340 400t 

u 
-IO 

50 

130 

190 

200 

210 

240 

580 

680 

710 

52H 

512+ 

633t 

SID+ 

61~2· 

52H 

6511 

514, 

523. 

624t 

660J 

512~ 

6354 

505+ 

2%; 

54%; 

523, 97/~i 

642t 88~~; 642t + a, (zo). 8?~; 66D+ + G,(22) 1,2%; 

633f 94%; 633f t G, (20) 47~; 

65H 74~~; 65H + G, (20) 19'")>; 660+ +G,(zz) 2,4%; 

52H 957~; szn + a, (2o) 2 ,2%; • 

505 f 84%; sos+ + a, (2o] 15%; 

52H 95%; s2H + Q1(2o) 2,87;; 523t t G, (22) I,I%; 

660 .. 69%; 66ot + a, (2ol 1'7%; 642+ + &,(22) 3~;; 6514 + G,(22} 3%; 

402t ?5jG; 4o2• + a, (2o) 12%; 4004 tG,(22}9,8%; 6514 tG.(?o} I,?, 

400+ 67%; 402t t G, (22) I4?b; 660+ + Q, ~0}6%; 400i + G,(2o) 5,2% 

512+ 87",k; SlOt t Q, (221 4,6%; 624+ tG1 ~2)4,2%; 5124 t0,~0)I,5% 

ll,I(po 169 Er 

CTpyKTypa 

90%; 523t + (1, (22) 4%; 52H +Q,{22) 4,3%; 

86%; SIO+ + Q,(22) ID%; 624t tG,(32) 1,5%; 

94%; 65H + G,(22) 1,9/~i 

1~3%; 512. + G I (22) 43;~; 512. tG,(2~ 7%; 52H 0,7%; 

73%; 61~2· + G,(20) 17~~; 66G} tO,l2~ 4%; 

39"_.b;· 52H + G,(22} 51%; 512~ 1,5% 

44%; 633+ + a,(22J 39;~; 65U + 0.,(20) IO~~; 

83~1.. 5rz• +Q,l22} 13%; 5!4' .,. O..,lzo) 3,3 

54% 52H +G,(?2J 45%; 

94~~; 5I2t ·I·G,~2) 3 ,8~; 633~ t Ot,(22l I%; 
55~~ 642+ +G,(?c) IS/~; 66Gt t 0.,(20 l II%; 65H +G, ~2) a;.;; 
zr;~; 52!\ •·GJ~z) 49/·; S14t t .Q 1 [£'2) ru~·~; 52H 2,2,~; 

,. a, (z~ "" lUL;.; 

72%; 5o5• +G~o) 23)1; 

633# +G,(2z}. 97%; 
402. tG,(22) 275'b; 402# + G, (22) 45~; 52H + G,(3o} 3%; 



Ta6JUU\8 4 

H;n.po I7I Er 

K" 3nepr11Ifl, K3D. 
CTPYKTypa 

OTib!T PUC'liCT 

5/2- 0 0 5I2t 88%; SID+ + 11,(22) 9'/b; 

1/2- 195 520 52H 9QC'o 
'"' 52 It t a,(22} 4,8~~; 523, + G..,~2} 4%; 

9/2+ 378 530 62'~· 96% 51H + G, (32)!, 91~ 

;:; 7/2- 531 3IO 514t 88'fo; 512+ + Q, (22} 7 ,9%; 514~ -+ G.,(2o I 2%; 

1/2+ 680 660t 59'",-b; 642t + Q,(22) 12%; 660t + Q.1~o) I2%; 651+ +QJ22) 8,9,..,; 

I/2- 706 500 5IOt 53%; 512t + a, (22) 34%; 512f + Q..
1
(22)9,4%; 

7/2+ 720 633t 95%; 651+ + Q, (22) 2,4%; 

3/2+ 760 65It 61%; 6_?14 + Q, (20} 17'fo; 633f + ~2) 6,2%; 660t+Q,(2~ 7 ,5~~; 

5/2+ 820 642t 67%; 642f + G., (201 22%; 660f +Q,(22I 65b; 642+ +9a,(20) 3,5% 

3/2- 906 810 512f 54%; 514\ + Q,(22) 26%; 5IOt +G,(22) IS%; 52U+G,~2) 1,4% 

3/2- 1290 52H 26%; 52H + G,~2} 6'7%; 

TaCiJIHI.\8 5. 

HApo I73H f 

9nepr~m, I\3n. 
K" CTpyitTypa 

OnllT pactJCT 

1j[ 0 0 52H 96~~; 52!4 + Gd?2l 1,4%; 

5/2- !07,2-20 512t 92%; SIOl + QJ (22) 3,3%; 624f +GJ2~ 2, 7~.;; 

7/2+ 165,2 80 633t 97~; 

c;; 7/2- 440 5144 93%; 512. + G1(22l 3;4%; 514 .. +Q.{20) 1,6%; 

5/2+ 480 6424 83~~; 642. + G1l20) 8' 5y~; 660. +G,I?2) I ,9i;:, 

9/2+ 570 624+ 90%; 512t + a.(.32} ~.2l; 

3/2+ 730 65!4 747~; 65H + Q...(20) II ,8~~; 633~ + Gtl22) 3%; 660t + G1(22) 2, 7%; 

1/2+ 880 660f 7!%; 660t + Gl(20) II ,4~~; 642t + Gl22) 5,5%;651.+Q.{_22) 4,1%; 

5/2- 890 523l 87%; 52H + G,(22' 9,5%; 

1/2- 900 SIOf 63%; 512f + Gt~2) 10~~; 

3/2- 920 52H 73%; 52H + G, {22, II' 7%; 633f. +Gl321 II%; 

3/2+ - II80 512! 63%; 514i + Ga.(22) 21%; srot +G.(22) IO% 



TaCSn~nta 6. 

Ku 
SHcprHH, m;lll. 

CTpywryp::~ 
OflbiT pacqeT 

S/2- 0 0 SI2f 9S% 

I/2- I2S 300 S2H 9S%; S2If t G,/.22) ~ 9'foi S234 + 0,.(22) r ,6%; 

?/2+ 20?,4 380 6334 9S%; S2I4 ~ a1 (32) I,9%; 633f +Q
1 

(20) I ,6~~; 

:;: ?/2- 348,4 2?0 Sl4~ 9S%; SI2+ + Ql.(?2) 2 ,4%; 

9/2+' 400 624f %%; SI2f +G,(32) 3,5%; 

S/2+ 1000 642~ 83%; 642f +Q[.20) 10%. i S2H +Q4{52l I,?%; 660 + 'i(22) I,4% 
I/2- 910 SlOt ?9%; SI2f + (h(22) I2%; SI2+ +Oa~2) 6% 
3/2- IIIO SI2t ?S%; SI44 + G.l21 13%; SlOt + Gz{22) 8,?% 


