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BBEAEHHE 

3Ha4HTenbH~e ycnexH, ADcTHrHyTwe B HaCTOR~ee epeMA B Teope
TH4eCKOM onHcaHHH 3HeprHH H KBaHTQBWX xapaKTepHCTHK HH3KOB03
6YmAeHHWX COCTORHHH, a TaK~e 3neKTpOMarHHTHWX nepeXOAOB B He-
4eTH~X RApax peAK03eMenbH~X 3neMeHTOB CBR3aH~ C HaKonneHHeM 
6onbworo 060eMa 3KcnepHMeHTanbHO~ HH¢opMa~HH. 

HeCMOTpR Ha TO, 4TO HH>xaHWHe B036YM<AeH~1R B XOPOWO Ae4><>PMIo1

pOBaHH~X RApax HMe~T npeHMy~ecTBeHHO OAHOKBa3H4aCTH4H~~ xapaK

Tep, AnA 60nee nOnHoro nOHHMaHHfl noaeAeHHR 3HepreTH4eCKHX H cnH
HOBWX nocneAosaTenbHOCTeH pOTa~HOHH~X nOnDe OKa3anOCb He06xo
AHMWM Y4HTwsaTb BnHRHHe KopHonHcoea CMeWHsaHHR / 1/ • a TaK*e B3aHMQ
AeHCTBHe Ksa3H4aCTH4 C ¢OHOHaMH / 2/ .XOpowo H3seCTHO, 4TO aT BW
60pa napaMeTpOB OAH04aCTH4Horo nOTeH4Hana, onpeAenn~ero cpeA
Hee none, 3aBHCHT T04HOCTb paC4eTOB, Y4HT~Ba~HX OCTaT04H~e 
B3aHMoAe~cTBHA. n~op onTHManbH~X napaMeTpOB nOTeH4Hana npH 
paC4eTe 3HeprH~ H CTPYKTYP~ OCHOBHoro H B036ymAeHH~x COCTORHH~ 
B H30Tonax TynHR H 3pUHA M~ Y)I(e 4acn14HO 06cY>K.Qanlo1 B npeA~AYU4HX 
p~6oTax /3,4 / . rAe, B 4acTHOCTH, YKa3b1sanocb Ha He06xOAuMOCTb 
Y4eTa paBHoBecH~x 3Ha4eHHii napaMeTpoB Ae¢lopMBllHH 13
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OAHOKBa3H4aCTH4H~X COCTORHHH. KaK nOKa3a llH 3TH pac4eTbI, B paM
Kax Hcnonb3yeMbix MOAeneH MomHO nony4HTb HennOxoe cornaCHe Teo
peTH4eCKO r O 3HepreTH4eCKoro cneKTpa C 3KcnepHMeHTanbHblM. OAHa-
KO npaKTHKa paC4eToB nOKa3~BaeT, 4TO 3TO cornaCHe MO)l(HO nony
4101Tb nplo1 pa3nH4a~HxcR Ha60pax cBo60AH~X napaMeTpOB OAH04 acTH4 
HOro nOTeHllHana : KO HCTaHTbI cnHH-op5HTanbHoro B3aHMOAe~CT BHR K 

101 napaMeTp a AH ¢!QY3HOCTH a . KpOMe Toro, B paMKax HeaAHa6aTH4e
eKOa'! apal!.laTenb HO l; MOAem1 /H BtV / 1/ npH H3MeHeHHH a Heuo nb WHX 
npeAenax CBoGOAHbIX napaMeTpOB /3HepreTH4eC KaR l!tenb fl H HHep
llHallbHblH n apaMeTp A / TaK)I(e MO~HO nony4HTb xopowee eornae He 
3HeprHH ypoBHeH apautaTen bHblx nonoe C 3KcnepHMeHToM . 

B cnY4ae onHcaHHR BepOJlTHOCTeH 3neKTpOMarHYlTHbiX nepe XOAOB 
YAOBneTBop HTenbHoe cor naCHe c 3Ke nepHMeHT OM B03MO~HO, KaK n pa
BHno, nHWb n pH OAHOM Ha60pe ce050AHblx n a paMeTpoB MOAenH. 3TO 
CBR3aHO C TeM, 4 TO BenH4HH~ npHBeAeHH~X e e po nT HocTeH 0 4eHb 
4ya CT BI<1 TenbHbI K CTpYKTy pe Bo nHOBbiX ¢lYHKllHI1 Ha4 anbHoro 11 KOH e 4 
Ho r o COCTORHYl Ht ,~eM<Ay KOTOPblMH n pOI<1 CXOAI<1T y -nepeXOA. 4 a c To 
He60n bWI<1 e n p HMeC I<1 B BonHoao~ ~YHK~YlYI, n paKTYl4eCKH He BnHR~Yle 
Ha nono~eHHe 3Hep r eTH4eCKH X ypODHe~, Mo r YT a 3Ha4H Te nb HOH CTe
neH Io1 npOfl BHTbCR B Ben H4Y1He n pHBeAeHHOH Be pOR TH OC TIll nepexoAa. 
n03TOMY c p aBHeHHe TeopeTH4ecKIo1x 8epoRTHocTe~ y -nepeXoAoB C 3 KC
nepHMeHTanbHlJMI1 [1 03 BOnneT yCTpa HIHb 3Ty HeoAH03Ha4 HocT b nyTeM 
awGopa TaKHX napaMeTpoA , YlCnOnb30eaHHe KOTOP~X AaeT B03MO~HOCTb 
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x opowo OnHCaTb K8K 3Hep reTH~eC K~~ CneKTp, TaK H 60nb WHH C TBO 

BepORTHocT ei1 3neKT pOMarHJ.1THbIX nepeXOAOB .. ~13Y4e HJ.1e Be pORTHOCTeH 

3neK TpOMa r HHT H~X n e peXOAOB 8 p aMKaX COBpeMeHH~X MOAeneH aTOMHO

ro 	RApa n p eACT a anRe T oco6~~ ~ HTepec , nOCKonbKY n03BonReT AOCT a

TO"lHQ T04HO YCTaHOBHTb POflb OC T aT04 HblX B3aHMOAe~CTBH~1 / napHbl e 

KoppenR4HH CBepXTeKY 4ero Tl4na , KOP J.1011HCOSO 101 KBa3H48CloH4HO-QO

HOHHoe B3aHMOAe~CTBHe/ B $ OpMHpOBaHHH 3neKTpOMa rHHTH~X nepexo

AOS. 

B HaCTOR~e~ pa60Te Mbi npOBellH paC"leT~ 14 a HanH3 npHBeAeHH~X 

BepORTHOCTe H Ml - , El - '1 E2 -nepeXOAOB, a TaK)Xe MarHHTHbiX MOMeH 

r OB OC HOBHoro 101 B036YX<AeHHblX COCTORHHH B He~eTHo- npOTomtblX 10130

Tonax rynHfl C A = 163-1 71 a paMKax HBH. n pH 3 T OM Mbi HCnOJlb3 0 a a 

111-1 pacc4HTa HHbie a / 3/ 3 Hepnu..., H a MnmnYAbl KOP I-1 0 flHCOU.:a f...MC WI-1BaHIootR 

Bpa~aTeflb Hblx COCTOHHHH . 

1. 	 BPEHEHA Jl(H 3H~1 B036YJKI\EHH~IX COCTORIIH A 

B HE4 ETHbiX H30TOnAX TYnHR 


3KcnepHMeHT a11b Hb/e 3 Ha4eHHfl n pHBeAel l"'I~X U('IJOH f IIO(" T Crl 3 11eKTpo

MarHHTHbiX nepeXOAOB MO)KHO o n peA e m '1T b, HCn OJl10 3Y II H3McpC HHble 3Ha 

4eHHR BpeMeHvt }j(H3HH YPoBHeii T 1/2' 3He pnlii Ey , 0 1119("HTCllbHblX ~IH
TeHCHBHOCTeH ly ' a TaK>Ke MYllbT vt n OllbllbtH COCT()n ("~ ) y - nepexoAOB I 

pa3p~}!(alOU4HX HC CI1e Ay e Mble COCT on HHfl . 3TH UI)~IHC JI UI'H '1 npOBOAHllHC b 

C nOMoU4blO C03AaHHOH HdMH npOrp8MMI.oI nSIGI.. . 11 0nYlICIIHble 3 Ha~ eHHJl 

npHBeAeHHblx aepORTHOCTe~1 nplo1 BeAe HbI B T.)6n. 5-9. OU1V16KVI B 3Ha~e

HvtRX BepORT HOC TeH 06yclloBlle HbI. a OCHODltOM, :)KcncpI4MUIIT.:tl1bHblMH 

OWH6 K8MH n p lo<1 on peAeneHlo<1vt T 1/ 2' I Y H 1) 2 

~1HcPopMaLtIo<111 0 Bpe MeHax )KH3Hvt B036YH<.ACIIHblX (';0(;," O '-lIIH~ H30Tonoa 

163 . 165,167 Tm npHBeAe Ha 8 pRAe pa6oT, nocunulCllllliIX vt3Y '-I e HYlIO KaK 

paAIo<10aKH1BHoro pacna Aa YlTTep6HR /5 -11)/ , TaK 101 p iJ3nWoIlIL.tX RAepHblX 

peaK~H~, HanpHMep, Hmil (p,n y ) / 16 ,17( 

npvt ioiCClle AOBBHHYI e y- 14 yy -3 a Ae p}!(aHHblX coonal-\u lI Hii GbinH A a HbI 

04eHKH \II onpeAefle HbI BpeMeHa IXH3HIo<1 cne AYIOU4HX 1l036Y}!(MCHHblX CO

eTORH"" 163 Tm ' 13 51 K3B / T < 0 9 He/3/1' 86 915 K3 0 / T = ., 1/ 2 - , ,. r /2 
= 380/20/ He / 12 j ; 136 , 7 K3B / = 60/ 10/ ne / 13 / " )llll,t K3 BT I / 2 
/ T 1/ 2 = 11 0/25/ ne / 131/ . 

npH H3y~eHHH .RAepHOH peaK4,I-1H (p, n y ) tiblm1 YCT allOB JlClibi upeMeHa 

)!(H3Hvt B036Y»(AeHHblX COCTORHHa:1 165Tm C 3HeprHRMvt 80,4 K:l U 1 '1' 1/ 2 
= 80/3/ MKe / 21/ / " 158,9 K3B / T 1/ 2 = 322/20/ ne / 17/ /. Heene
AOBaHHe pacnaAB 165 Yb ~ 165Tm n03B011I-1110 onpeAenYlTb BpeM.Fl ¥.<1-13Hlo1 

YPOBHR 1.60,5 K3U / T 11 2 = 9, 0/ 5/ MKe 1111 /, a B Gonee noaAHe" 
pa60Te / 13 / - Bpet<R "'"3 H" ypOBHR 11,51 K30 / T1I2 = 0,75/5/ He/ 
" AaTb 04eHK" T V2 An" YPoBHe " 129 , 6 K3B /SO,2 He/ " 159,1 KaO 
/ <0,3 He/. 

- BpeMeHa "'"3H" YPoBHeR 129,9; 315,5; 362,3 " 419,8 .30 
B 165 Trn OblllH nOllY4eHbI HaHvt np\ll 06pa 6 o TKe pe3ynb T aTOB T pexMep

HblX yy(t) -COBnaAeH lo1i:1 npvt HcclleAoBaHlo1H pacnaAa 16OVb . npH aMnnH
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TYAHO- Bp eMeH HOM a Ha nH3e pe3ynbTaToB H 3MepeH~a:1 onpeAel1Rnlo1Cb 


~eHTP~ TR~eCT H BpeMeHH~X pacn peAelleHH~ cOBnaAeHH~ pa3JlH4 HblX 


3HepreTH'-IeCK~X ~HTepBanOB C4HHT~nnR~HOHHoro c neKTpa n~yc~ " 

/!J.Ey = 40-8 0 K3B, M'y>80 K3B, !J.Ey = 80-200 Ka B, !J.Ey> 20 U K3B/ 

C ¢OTon~KaMH 10<1 y4acT KaMIo<1 KOMnTOHOBCKoro pac n peAen eHlo1H B cneKT p e , 


perHcTpHpyeMoM Ge ( Li)-AeTeKTopoM. nOAPOOHO Me TOAHKa H 3MepeHlo1 ~ 

H 06pa60TKH T peXMepHblX yy(t) -coBnaAeHH~ H3noY.<eHa B / 
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Ha pHc.l B Ka4eCTBe n pHMepa npHBeAeHbI n OnO>KeHHR LteHTpoB T H 

*eCTH BpeMeHH~x pacnpeAelleHH~ cOBnaAeHH~ y-nY'-IeH c OKHOM 

::A~~~I~~~~;;:::;~~~~~0a:1~H~~:::Mn~~!'-I:H~On~3~~ H~~~:P~::e~~~-
BpeMeHHblx pacnpeAeneH"" !J.Y6Y - y n o, !J.y co - y 132, !J.ycy -y179 Ka B 
B 165Yb,!J.y -y147 KaB B I Tm ~ !J.Yc -y 242 KaB B 65Er , xa

c~ 	 ~ ~ paK TepH3ylO~HX H3BeCTH~e BpeMeHa }l(H3HH YPoBHevt 120, 132 H 174 K3B 
B 166 Yb / 20:158 KaB B 165 Tm 1211 " 242 K30 B 16SEr 122: Ha n OM 
pHCYHKe nplo1seAeH cneKTp y -nY4eH H306apbl A = 165 (165Lu ... 165Yb ... 

... 165Tm ... 165 Er) B cOBnaAeHHRx C Bbl6paHHblM OKHOM f'o:.YCLt /AEy > 
> 80 K30/. 

AHan~3HpYR nonmKeHHR LteHTpOB TA>!<eCTH speMeHHblX pacnpeAeneHYlrl 

eOBnaAeH"" !J.Yc _y1 18, tlyco - y 156, tly co - y 185, tlyco - y 304 
.1YCLt - Y 203, ~YCij - Y 104 K3 B ~1 Y4H TblBBR B03HO)!(Hbie BKnaA~ coe

nBAeHH ~ OT ¢OTOnYlKOB C 611H3KHHH 3HeprHHMI-1, MO}l(HO CAena T b cne
AYIOW,He BbiBOAbi 0 BpeHeHa x )f(H3HH YPoBHeH B 16 5 T m ; T 1/2 / 129 K3B/$. 
S 0 ,2 He , TlI.2 1315 K3B/ = O,25/l 0/ He , T1I2 /362 K3B/ S 0 , 2 He 
" T 12/419 K3 6/ < 0,1 He . 

/10 /
rtPH H3Y4eHI-1H pacnaAa 167Yb B paOOTe T a My pa 6b1nH o n peAe


n e Hbl BpeMe Ha )!(lo1 3 HH COCT ORHHV. C 3Heprvt AMlo1 179 ,4 K3B IT 1/ 2 


= 1,1 /l / MKe / " 292, 7 K3 B / T 1/ 2 = 0,9/1 / MKe/. 
B paooTe 1 13 / . T aK>!<e n o cBAUleH Hoa:1 HccneAoBaHHIO pac n aAa 16 7y b . 

6b/no H3Mepe Ho apeMA )l<H 3HH COCTOAHHfl 10, l.j K3B I T 112 =0, 95/5 /Hc l 
101 Aa Ha 0 4eHKa Al1A COCTORHI-1R 116.6 K3B I'I 1 2 :s 100 Hc/. H3Y~il.R 
RAepHY~ peaK4H~ (p , ny). CBeHccoH 101 AP. / I?) Yl3MepHl1Y1 BpeMeHa }!(H3

H" 	 eOeTORH"" 116" 142 K3B, KOTopble paBHbI 66 / 7/ ne " 343/15/ He 
COOTBeTCTBeHHO. 

BpeMe Ha )!(H3HH B030YH<AeHHblX COCTORHHH 169,171Tm 3aHMcT BOBaHbI 

H3 	 KOMnHnRLtHH DeAepepa-Wlo1pnH / 23 / H paOOTbl
/ 24

< a BT OPbl KOTOPOH on 

peAenHJlH Bpe t~eHa }!(H3HH A.nS1 ypoaHe~ C I" OT 9/2 + AD 21/2+ 
B 169 Tm IMeTOAbl RAep oTAa4H H Aonl1epOBcKoro CABHra/. 

AaHHble 06 I-1HTeHCHBHOCTR X H MYI1bTHnOn bHOM COCTaBe y-n e pex o

Aoe 3aHMCTBOBaHbI 1-13 pa60T MaMa H AP. /1 2.H / , TaMypa 110; ¢lYHKe 

H AP. 1 151. Tapaca 1-1 AP. 124 / \.1 KOMnHnRlIHI-1 /23/. 3Ha4eHHR BenH~HH 
K03~Yl4HeHTOB BHYTpeHHev. KOHBepCHI-1 /HaMH Y4HT~BanaCb nor pew
HOCTb np\.1 HX HHTepnonR4HH I 3aHMCTBOBaHb/ 1013 pa60T~ PoccellR 

H AP . / 25 ~ a Ta K>I<e 1013 / 23/14 /2 6/ . 
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PHc.l. lleHTpw TRlKeCTH: BpeMeHl!blX pacnpCAC1Ic llllf'I cOUnMel-IHt'1 

y - n Y'-le H: C OKHOM u AyCI4 '"IE, 80 K3B/. / y - CfICJ(TP 


c Ge(Li)- AeTeKTopa/. 


2. 	 IIHAJU13 POTIIIl~IOHIiOn nOIlOCbl OCHOBHOrO C OCTO~H~~ 


1/2+ [4 11 ] ~30TOnA TYJU1R C A = 163- 171 

B A,ll~A6AT~ 4 ECKOIl nPH 61lflJl! EHHH 


B ~e4eT libiX H30Tonax TynHfl c A = 163-171 n0110COH OCHOBHoro 

COCTOAH~1~ RBJlReTCA n o .noca 1/ 2+ t 41 11 . PaHee 127 .2B1 y>xe npOBOAIo111 

CA aHaJll13 C80~CTB 3 T OH nOl1OCbl AnR 169, l71Tm• HawH H3MepeHIo1.A ne 

Plo10AOB n onypacnaAa HIo1~aH~Io1X 8036y~eHH~x COCTO.AHH~ nonoc~ 
1/2+[ 411 1 c I" = 3/2+, 5/2+ H 7/2+ B He" eTH~X H3 0 Tonax TY-
IlHR c A = 163-167 / 13 / ,a TaK)I(e AaHHble APyrHx pa50T / 10-12,16,17/, 

n0380nlo1 m1 Bbl4101cmHb Be pofiTHoCHl Ml- 101 E2 - nep eXDAOB , pa3pfl>KalOll\HX 

3 TH COC T OflHHfI . 
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Pac4eT~/31 nOKa3anH 4 TO HHmaHWH e YPOBHH apall\aTenbHOH noJ 

n ocbI 1/2+l~111 BO Bcex HCClleAyeMbix H30TOna x TyJlHfI cna60 B03 

M~eHbI B3aHMOAe~CTBHeM KOpHOllHca. 3TO n03BOllfleT npOBeCTH a Ha 

llH3 BepoRTHOCTeH E2-H Ml-nepeXOAOB, pa3pR)f(a~HX HH)f(a~WHe Y POB

HH 3TOH nOll0CbI, B. aAHa6aTH4eCKOM npH611H)f(eHHH H onpeAellHTb CTa

THCH14eCKHe KBaAPynollbHble MOMeHTbI Q o 1013 e epOflTHocTei:1 E2 - ne 

peXOAoB, pa3HOCTH rHpoMarHIo1THbiX OTHoweHHH gg - g R H3 BepORT

HOCTeH Ml -nepex oAOB, a TaK~e onpeAelllo1Tb 3HaK H o~eHHTb eellH-

4J.1HY napaMeTpa bo.HaHAeHHble napaMeTpbl AaAYT B03MO)l(HOCTb npOBe

CTH npOBepKY H YT04HeHHe H3 seCTHbiX 3KcnepHMeHT a nbHblX AaHHblX, 

4aCTO HMe~HX UOllbWHe OWH6KH . npH aHallH3e Mbi Hc n Ollb30BallH T aKme 

3KcnepHMeHTaI1 b Hble 3Ha4eHIo1f1 MarHIo1THLlX MOMeH T OB OCH OBHoro H 803

6YmAeHHblX COCTonHHH nOll0CbI 1/2+l~11J B HCClleAyeM~x H30T o n ax 

Tym1f1 129,30/ . 


Be11J.14HHbI K BaAPynollbHblX MOMeHTOB Q o . Bbl4HcneHHble B aAHa6aTH

Qgs 
4eCKOM npH611H)f(eHHH, cpeAHeS3BeweHHble 3Ha4eHHR Allfl 

167 , 169,l71Tm H s epOl1THbie 3Ha 4 eHIo1.A Qgep • npHBeAeHbl B Ta611.1. 


Cp aBHeHHe 3Kcne pHMeHT allb HblX 3Hct4eHHH Q 0 C TeopeTH 4eCKHMH 


MOMeHTaMH Q2 / 31 / nOKa3b1BaeT xopowee cor naCH e /pHc. 2 /. 


Hcnon b 3YR sepORTHbie 3Ha4eHHR K s aAPy nonbHblx MOMeHTOB Q~ep 
Mbi paCC4Hl all~ B aA~a6aT~4eCKoM np~6n J.1 ~eH~~ Be pOflT H~e 3Ha4 eHHR 

np~BeAeHHblX sepOR THoCTei1 BHYTpHnonOCHbix E2 - n epeXOAOB (B( E2 )se
p

) 

AJ1fl pOT a~~OHHOH n o noebl 1 /2+ [~11 J B He4e THblx H30Tona x Tyn~R 


C A = 163-171. PaCC4 101TaHHble BenH4~HbI B(E2)Be
p 

c paBHHBalOTCfl 


C 3KcnepHMeHTanbHblMH B Ta611.2 . 3Aec b n p~BeAeHu TaK}Ke 3Ha4eH~R 


B(E2),nonY4 eHHble B paMKa x HBt1. Ha611IOAa e T CJl xopol!Jee cor11aCHe , 

OAHa KO a OTAenbHb/X cnY4aRX , oco6eHHo AnR nepeXOAOB 7/2+ ~5/2+ 
H 3/2 + ~ 1 /2+, eepOllT Hble 3H a4eHIo'1R B(E2)sep 

3 aMeTHO OTn~4aI()T CR 
OT 3KcnepHMeHTaIlbHLlx. n O- BI-1AI1MOMY, 3TO MOX{HO CBn3aTb c HeT04 

8 2
HbiM o n peAeneHl-1eM K03$¢H ~l-1eHT~ CMeCI-1 MYI1bT HnOnbHoc T eH AnR 

HH3Ko3 HepreTH4ecKHx Ml+ E2 -nepexoAoB. 


MeToAHK8 onpeAeneHHR n apaMeTpoB Qo' gK ' gR H b o nOAPoo HO 


o n lo1caHa 	 B 1281 Ha nplo1Mepe H3 0TonOB 169,17 1 Tm. 

Ha p HC. 3 nplo1seAeHbI 3 Ha4 eHHA SenH4\o<1H I gK - gR I . (1 ± b 0)' H3sne

4eHHble H3 npHseAeHHblx eepofiTHocTei1 Ml -nep exoAoe H MarHH T HbiX 

MOMeHTOB s nOll0ce OCHOB Ho r o COCTORHHR 1 /2+[4111 He4eTHbiX 101 30

Tonoe T Yll101fl C A = 163-171. 3KcnepHMeHTanb Hbie 3Ha4eHHfI MarHHT-

HbiX MOHeHT OB OCHOBHblX COCTOflHHi1 HccneAyeMbix AAep TyllHfI onpe 

A eIleHbI co 3 Ha4HTe11bHO 6011bwe H T04HOCT blO, 4 eM BepOflTHOCTH Ml 
nepeXOAOB. B cnY4ae ~30TonOB 163,165Tm A11A Be pofi T HocTe~ M 1 -ne 

pexoAoB . pa3pR)f(a1OUV1X HH)I(8HWHe COCTOflHHR nOllOCLI t /2+l ~ 11 J, onpe 

AeneHbI nHWb HH)f(HHe r paHH~bI. 3 TO 3aTPYAHA e T o~eHKY Bep0.ATHbiX 

3 Ha4eHI-1i1 I g - g I H b S 3T HX H30Tonax. n03TOMY aepmH Hble 3Ha

4eHHfI KOHCT~HT R 183.165Tm 6b1J1H o n p eAeneHbI 3KClpa n OIlRI..I.HeH 113Anfi 

* Q~ep Anfl 16S,165Tm nonyqeHbl 3KCTpanOnJl~Hei'i BepORTHbIX 3Ha

qeHIDf KBaAPynOJ1bHOrO MOMeHTa MSOTonOB 167,169,
l71Tm. 
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Ta5nHua I . K0<lApynonbllble MOMe HTbl 00 B ueqe THbIX H30TOn a X TyJlHR 

c A = 163- 17 J. / Qoc . - cpe,uHe030emeHHble 3 Ha QeKHR, 

- T e o p eTWleCKJoie 3 Jla 1.leHHR 13 11 , Q~ep - n e p OHTHbleQ2 
3Ha 'll e IDm / 

167 169163 165 In 	T m T", TmTm Ii 	- II Tm 
7 , 2( 2) 3/2+ - 1/2+ ~ 7 ,1.s. 7 , 0 5- t . 3 -
ti,5 ( H)5/2+ - 3/2+ 7 , 4( 2) ~ 8 , 3 6 , 7 ( 5) -
b , o( H) 

7/2+ _ 3/ 2+ 

6 , 0(7) 7 , G( 3)5/ 2+ - 1/2+ 7 ,b ( 0) 34,4 

8 , 2( 10) 7, 9( 4) 7,G( 2) l5 , a -
Q:I b , 2( 5) 7,5( 1)7,4(4)- -

7 , 3 7,26 , 4 7,1b , b Q, 
Q~fP 7 , 7 6 , 3 7,56,7 7,1 

K" [NnzA]' 1/ 2 - [4 11 ] 	 Qo 19 ) 

PHC . 2 . 3alJltCm·1OcTb KDi\Ap y n OJlbHbIXa,( 
MOMeliTon 01' MaCCOUO I~ O \(H Cna A 
/ nYllKTupllan Jl lllllf fl COOTBeTcTBy eT 

I6 9
Tm I 

l QI 
aepOATIII.IM 't ll ;ltICIIlHIM Q~ep, T 0 4KH 

cpeAlieWlIJC!wc ll llblM ' lll:l tl eIlHRM Q~e ) . 

9. 

8, t 
7. 

6, 

1 0 - leop, 01 
0 - 512'- 3/2+ 

1 . - 312+- 112+5, 
.flo -	 51 2' - 31 2' 
A-	 7/2+-3/2' 

4,0 

163 165 167 169 171 A 

PHC. 3 . 3K CnepHMeH TaJlbl-lbIe 3 Ha'4e- ta. 
HHn B enH'UUibi I g R- gRI ' ( 1 t bol , , 

6 

Ta5nH.1.(a 2 . npHBe)l,eHHble BepOHTHOCTH BHYTpHnOJlOCHHX E2 -ne peXOLl OB 

Me>iC.AY HWKaffIIIHMH YP OBHRMH p OTall,H OllHOfl n OJlOC bI 1/ 2+{ 41 Il 
/3 	- 3KCnepHMeliTanbHl>Ie 3 H a \(eHHR, B - nepo fiTHble 

3 H a QeJUU1 , T - 9 Ha'leHHR npHBeAeHHblx n e poRTHocTeH, 

p a C C'lIHTaHHhle B paMKa x HUH/ 

I69r 1ft I n T .. I i 	... I f 163 r ,., 
165 'r... I67Tm 

1, 37(7) I , 03(3)~ 0 . 94 3': 0 ,623/t'.. 1/t' J ~I , 03 


1 , 12 1 ,18 
B 0, 79 0 ,89 1,00 

1,18 1 , 13 T 0, 88 0, 90 0, 98 

0 , 25(3) 0 , 31(2) O, 4H ID)5/ t' ~ 3/ t' ~' O ,3C " 
D 0,22 0 , 25 0, 28 0, 32 	 0,33 

0, 35T 0,20 0 , 26 0, 29 0 , 34 

5/2+ _ 1/2+ 0, 72(18) ~C , 38 1 , 22(14) 1 , 16(8) 1 , 46(3(;) 
" 1, 12 1 , 16 B 0,79 0 , 89 1,00 

T 0 , 75 0 , 97 1,05 1 , 22 1, 26 

7/ 2+ _ 5/t' 3 	 O , ~I(I) 0 , 21( 6 ) 

B a, II 0 , 13 0 , 14 0 , 16 	 0 , 17 

0 , 16 T G, O!: 0 , 13 L,I4 0 , 17 

~ D . 78 1,58(16) 1 , 44 (7) 1, 66( 48) 7/2+ , .. 3/2' 3 
1, 52 D 1,02 1 , 15 1, 29 1 , 44 

T I, ffi 1 , 09 1 ,17 1 , 45 	 1 , 40 

e e CTHbi X e e m11.l HH AIlR 167 ,1 69 , 171 Tm TilK I-1M 	 oGpa30M , 4 T OG bi COOTse T CT p 
eytJUti-'l e e epon TH bi e 3Ha l..4 eH~A B ( Ml ) eep .., MarH j.1 THb\X MOMe HT OB IJ ee , 
Bbl4io1cneHHble 8 aAH aGa T H4eCKOM n pH6IlH~eHHH , 6b1 nH B xopowe M corna 
CI-1I-1 C 3Kc n epHMeH TilIlbHblMH Aa HHblM Io1 AnA H c cneAyeMbix lo1 3 0 TonoB rynHn . 

flony4eHHue 3Ha4eHHA I gK - gR I . gR H b npYl SeAeHbI B ra6n .3 . Coor
e erCT BYIOUll-1e 101M ee p ORTHbie 3Ha 4eHH A 11 'Rep VI B ( Ml ) ee 

p 
c p aSHHSatJT Cn 

C 3Kcn e pHMeHTaIlbHbl MH Aa HHbl MH B raGn.3 H 4 COOTB e T C TseHHO . 3a
BHCHMOC Tb e e pOATHbiX 3 Ha4eHH ~ a enH4HHbI (1 - 2. bo) o T MaCCOBo r o 4HC
nil A nOKaaaHa Ha pl-1c .4. BHAHO , "lT D eepORTHbie 3Ha4e HHR ( 1- 2 .bo ) 
xopowo cornacy~T c~ c H3Bne4 eHH~M~ ~3 3~c nepH MeHTa. 

3, 	AHAn~3 BE PORTHOCTEA BHYTPl1 nOnOCHbiX 

E2-H Ml -nEPEXOAOB , 

tlArHHTHbi E tlOtIEHTbI 


n p~ BeAeHH~e BepO~T HOC T~ 3neKTpOM a r H~ TH~X n e p eXOAO B ~ Ma rHHT

Hble t~OMeHTbI Mbi paC C4101T bl8aJl~ B paMKa x HeaAl1a6a TH 4e cKo~ Bpa~aTen b
HO~ MOAenH /H BM/ l l 1 , Y4Io1TblBa~~e ~ B3a~MOAe~C T BHe Ko p HonH c a H He a 
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Ta6nHI~a 3 . 	 BeponTHble 9 Ha tleHHR KOHCT<lHT gK - gR' gR' b O 
H HarHHTHbIX MOMeHTOB p. OCHOBHo r o COCTORHH R 

B H30Tonax TYIlH R ITe o peTu4ccKoe 3Ha'4eHHR p. 

MR 16 1 Tm p a S HO IL = - 0 , 23 7 R. 'H . I 

A ~. - ,~ So. b. p-{,JJ2+ (4II V _LA. • t.l 

BepoATlwe 3Ha'IellIDl :lKcrrep . reop . 

163 - 1, 73 0, 28(1) O,II9 - 0, 080 - 0, 082(2) - 0 , 297 

165 - 1,83 0,30(1 ) 0, 026 - 0,139 -0 ,139(3) - 0, 296 

167 - 1 , 93 0, 33(1) -0, 060 -0,195 - 0,197(2) -0,294 

169 -2, 03 0,39(1) - 0,130 -0, 231 -0,231(2) - 0,300 

l?I -2,13 0, 37( 2) - 0,203 - 0,304 -0, 230(5) -0,319 

TaUJIHl\a 4 . 	 TIpH s eAeHHble BepOJiTHOCTH li H YTpHnOn OC HbJ X Ml -n e peXOA OB 

Me>J,Ay HHJ:ta iiwHMH Y POB H fIMH pOTa ll,H OHHOi i n onOCbi 1/2+ [ 41 Ij 
I'J - 3KCneplIl"1 e J-lTanbHble 9 UDQelUHI , B - n epORT Hble 

3Ha 4eHHH , T - 9 J1a'leHHR npHBeA eHHblX a epo RTliocTe A, 

p aCC ttH TaHHble B p a MKax HBM/ 

A 	 3/2' - I/7 5/ 7 ... 3/ 7 7/7 ... 5/7 

163 	 3 ~ 6 , 64-2 3,30(6!) - 2 


B 0,075 0, 055 0, 096 


T 0 ,133 O,IIO O, I 63 


165 	 3 6,73(58) - 2 ~ 3 , 6 - 2 , O,I3 


B 0, 070 0, 076 0, 090 


T 0, 140 O,I65 O,I56 


167 	 3 6, 56(35) - 2 0, 122(I4) 4,3(I8) - 2 

B 0, 066 O, IOO 0,064 

T O,I32 O, I 59 O,I59 

169 	 3 6, 2(3) - 2 O,I26(6) 6,83( 59) - 2 

B 0,062 O, I 30 0,080 

T O, II6 O,I39 O, I 32 

In 	 3 4,I7(6) - 2 0, 139(33) 4,7 (6) - 2 

B 0, 057 O,I60 0.074 

T O, II7 O,I40 O, I46 

A~a6 aT~4eC K He 3$~eKT~ , CBR 3aHH~e c Y4e ToM T pexKBa3~4 acTH4 H~X 

npHMece~ K BonHOB~M ~YHK ~~nM oAHoKBa3H4acT~4H~X COCTOR HH~. AnR 
p.1C4eTa e e poRTHoc Tei1 E 2 - n e peXOAOB 8 HOM 8 Ka 4e CTBe CBOOOAHo r o 
napaMeTpa ucnoIlb3yeTcA Bem·14UHi} BHYTpe HHe r o KBaAPYl10nbHo r o MO

8 

P H c .4. 3aBliCHMOC Tb oepORTHblX 91-laq e

HuH BeJUN i1Hb1 ( 1-2. bo) OT Ha CCOBoro1- 2 b o 
QHCna A. 

1,5 
Me HTa Qo . ObiOOP Co B Ka4 eC Tse C80 -
GOAttOr O napaMe Tpa OU"bRC HRe TcR Te M, 
'-ITO 3KcnepHue HT ilIlbHble 3Ha4 eHHR 
DHY TpeHHe r o KBaAPy nonbHo r o MOMe HTa, 
onpeAeIleHHue pa3Il lo1 4 HblMIII MeTOAaMH , 
HMelOT U0J1 bl!J oi1 pa36poc . TaK. AIlR 

1,0 4e THO- u,e THo r o RApa 162 E r. RBIlRtOU.\e
r ocn OC TOBOM He 4 e THo r o flApa 163T m . 

3KC ne pll\MeHT a Il b tl~e 3Ha U, e HIo1R Co 

1 Ile>+<a T B npeAeIlax 

Qo = 6. 92/65h 7, 58/3 0/ 6, 
AnR 164E r IOCTOB 16 5 Tm I -
Qo = 7 . 23/20F 7 ,55/75/ 6, 0,5 
AnR 16 6E r IOCTOB 167 Tm 

~ / 32 / 
Qo = 4, 55/1 0 5/~7,65/76/ b 

163 165 167 169 171 A npH paC4e Te np~B eAeHH~X BepORT
HocTea:1 Ml -nepeXOAO B ~ Ma r HHTHblX 

I~OMeHTOB B Ka 4eCTB e cBoCioAHo ro l1apaMeTpa HcnoIlb 3ye TcR BeIl~4~H a 
KOIlneKT ~BHo ro rHpOMa rHHTHo r o OT HoweH~R gR B coceAHHX 4e THO- 4eT 
HHX RApax /p ac4eT~ np08 0A~IlHC b co 3Ha4eH~JlM~ gR = 0,30; 0 , 35 
" 0,4 0/ . 

B Ta6Il . 2 ~ 4 , HapRAY c De pOA T H~MH 3Ha4 eHHJlMH npH B eAe HH ~x 
BepoRTHocTe~ M l ~ E2 -ne pexoAoB , p aCC 4~T aHH~MH 8 aA ~a6 aT ~~e
CKOM n p~{jJ1l..1)!(e H\.1 ~ n pH BeAeH~ AIlA conOCTaBileHI-1 R BepO~THOCTH ne pe I 

XOAOB, paC C4~T a H H Lle B paMK a x !i BH . BHAHO, 4T O T eopCT~4eC KHe 3Ha 
4 e HHR B (E2} nepe XOAoB Me Y.<AY H I-1)Ka~1l!JI-1M~ y pOBHRMH nOIlOCb£ 1/2+ 141 11 

MaIlO OTIl\ll 4 alOTCR OT 3Ha4eH/.1 ~ npHBeAe HH~X BepoR T HocTe~, nOIly4 e H" 

H~X B pe3ynb TaTe aAHa6 a TI-1 4eCKO r o aHanH3a ~ B 60IlbW~HCTBe CIlY
4ae B B npeAenax Ol!JH60K cOBnaAanT C 3Kcne pHMeHTaIlbH~M~ AaHH~M /.1 . 


TaK lKe Ka K 1-1 B aAHa6aTH4e c KOt~ npIo16n lo1 lKeHIo1/.1, 3 aMeTHbie OTKI10HeHHR 

OT 3Kcneplo1Me HT a Ha6 IlJOAavH cR Am~ nepe XOAOB 3/2+ .. 1/2+ B 163,169Tmj 


7/2 + ~ 3/2 ' . 167Tm H 7/2 + ~ 5/2+. 169 ,1 7 1T m • 


OTMeTHM, 4T O AnR nY4t'Je r o cOBn aAe HHJl TeopeTH4 e CKHX 3Ha4e HI-1 ~ 
npHBeAeHH~X BepOJl THOcTei1 E 2 -n e peXOAOB C 3KcnepHMe HTanb HblMH M~ 
Ba pbHposam1 napaMeTp Qo : nonY4eHHble TaKHM 06pa30M 3Ha 4eHHR KB aA
pynollb Horo MOMeHTa /6 . 7 6 AIlR 163T rn . 6,7 7 6 AIlR 165 Tm. 7 I 1 6 
AnR 167 Tm , 	 7, 69 6 Ann 169Tm H 7, 75 6 AnR 171 T m / Mano OTnH4am 
CR OT se pORTHblX 3Ha4e HHL:1 Q~ep /Ta6n. 11. ~aKToPbl 3aAe p)l( K~ BHYT
pHnonocH~x E2 - nepexoAo. / F = B( E2}reop. / B (E2)3Kcn. / , pacc4H
TBHHble c YKa3 a HHbIM\.1 3H a4 eH I-1 RM \.1 Q 0 ' np l-18 eAeH~ B TaUn. 5. 

npVl paCCMOTpeH~H npHs eAe HHblX Be poRTHocT e~ BHYTpHno.nOCH bi X 

Ml-nepeXOA0 8 I Ta6Il .4 , 6/ HalinllJAalO TCR C\.1C TeHan 14 eCK l-1 e 3aMe THble 
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TatinHl.J,a 5, 	ITpHs~eHHble sepOHTHOCTH BHYTpHIlonocHblX E2 -nep eXOAOB TaOWfl..(a 5 / npoAon:.;:eHHe/ 
B He~eTHhlX 	H30TonaK TYnHH C A = 163-171 /00 s ceK 

B( .. L) 
IT<lOnHl.J,aK F == T eop - 4laKTo p 3ageplKKHj 3anHCb 2 3 5 6 7•B( .. L)'KC" 

1028,2 337 ,2 17/2'1/2 [411] 15/2'I/ 2[ 4II] 3,4.9(188)-.l 0 . 74(t86 0 , 16 6,46 (33) - 2 03Ha,<aeT (6,46~+,33). 10-2 
/. p (I,9I(I7)- l2) 390,9 13/ 2+1/2 (411) 2 ,01( 19 ) I, I(I) Z,1>-3 

IIOO ,7 75 , 5 19/ 2'1/2 (4II] 17/2'1/2 [m] 2 ,24(26) - 2 1, 0(1) 0, 25 

~ 0, 9'(21)- 12) 412 , 7 15/2'1/2lm] 2,32(25) O,74{9) 2,<-3 
1498 ,0 394,0 21/2'1/2 {. Il] 19/2'II2 [411 ] 1 ,69(26)-2 0 ,92(17) 0,33 

(6, 66(90)- 13) 469. 5 17/2'1 /2[4Il] 2 . 18(23) I ,I( I) 2,~2 

171 Tm 
5,03 5,03 3/2'1/2 [411] 1 , 03(3 ) IIZ'1 / 2 ['Ill 1,10 (5) 5 ,<-3 

(4, 77 (8)-9) 

1I6,66 III ,62 5/Z'1/2 [m] 3/2' 1/2 [4 II] O,4HIO) 0 ,85(28) 1,4-2 
(5, 5(I3)-I!) 1I6 , 66 1/2' 1/2 em) 1.46(35) 0 ,86(27) 3,8-3 

129 .04 12,38 7/ 2'llz [m ) 0 ,21(6)5/2' 1/2 [411 ] 0 ,76( 30 ) 12 , 7-2, 
(3 ,OO (I2) - 10 ) J/ 2+1/2[4 I1] 1,66(48 ) 124 ,02 I 0 ,84( 34) i3 ,4-3 

T aos1Hl..(a 6 , 	 ITpHseAeHHwe Oep OJlTHOCTH SUYTpHnonOCHblK M 1 -nepeXOAOB 

B lIe'4eTHb[X H30TOni1X TynHH C A = 163-171 , 

~ 

rf).ptu31 

~tcl ) 

1 

£/ 1 "d~ I'. K{Nn,"}_ I B t.II. I) I~c:n 
r.1~.eoeT . 1 IIOII . CO<: T .j , . . .. ) 

2 

13 , 51 r 13 .5.J l 3/ 2·1I2{4I1] 

t~ !i '()" 10 )l:J 
1t-4, tO 13:1 ,86 5/ 2"1/2 (411 ) 

11, 10 (25)-10 ) 

II,51 

(? .5( 5 )- 10 ) 

129 ,62 

( e 2.0-10 ) 

158,93 

<, 3, 0-10) 

11. 51 3/2- 112 (411 ) 

118,06 5/ 2·1/2 [411] 

29, 3J 7/ Z· V2 14U J 

163 Tm 
l/2" [/2[4IJll ~ 6 ,M-2 

312'1/2(411)1 3,3:)(81)-2 

I65 Tm 
U2'1I2 {e u JI 8,73(56)-2 

3I2*1 14 [4U JI ); 3.6-<! 

5/2'1/2 (4u n .. 0.I3 

r ( D I ....n.a ,. ) 
i. -C , X1 V. -o,J~ 9. -0,40 

7 

Fw 
, 

3,3(6) 

<2 .1 } ' 2,2 1"7 
3, 5(7) ~~7)J ~ 

, 2,0 

1,6(1) ~ 1' 61 i)"'l '7<1 ) ~ 

. '.' 1",7 .... ,,,, 
'1.2 '1, 3 '1 ,3 ,14 

I I 

10,40 

(9. ~( ~1-IO l 

167 Tm 
10 , 40 I 3/2+112 141I J! J/2-lIZ[4 1Ilf 6,56(35)-2 r 2,0(1) I 2 ,Om I 2 ,HI l i 27 ,0 I 

IIt, 57 ]106,16 5/2+112 (41 11 - 3/2+1I2l41I ll 0.122 1(4 ) I, 3(l) I I,3(I) I 1,4m l 15,0 
( 6.t(7)_1I ) , 

3 , ?Ull l 3 ,9(12)1 4,O(J2~ 42 .07/Z'I12l4U J! W2+1I2 14I1]1 4, 3( 18 )- 2lol2,40 25,83 

(3,C3tI51- 10 1 

"'p( ..il) EJ (lc. B) Y""K [Nn l /\ ] -- B( E2)'Kcn F Fw 
(T1I2(e» Hall. cOOT. leOti .COCT . (e20eptf2) 

I 2 3 , 5 6 7 

IG3 Tm 

1:J, 51 13 ,53 3/2'1/2 [411] 1/2'1/2[411) ~ 1,03 ~ 0 ,85 ~ 5,1-3 

(" 9 ,0-10 ) 

144,40 130,86 5/2'1/2 [411) 3/2" /2 [411 ) ~ 0 .38 ~ 0. 53 :, 1, 4-2 

(j , 1O (25)-1O) 144 ,40 I/2+I/2[~II] 0 ,72( 18) 1 ,0(2) 7 ,4-3 
I - --

165 
T m I 

I I,SI II ,51 3/2'1/ 2 [411) 112+1/2 [411J ' 0 ,94 ~ 0 ,96 ~ 5,73 

(7.S(S) -10 ) 

129,62 1l9.59 5/2"/2 [411) 1/2'1/2 {m ] ~ 0 ,38 Iii 2,5 " I. 4-2 
(" 2,0-10) 

1 56 , ~3 147 , 29 7/2'1/2 (m) 3/2" / 2 (m] ~ 0 ,78 ~ 1 ,4 ,6,9-3 I -
J67 T m 

10 ,40 10 ,40 3/ 2 '1/2 (411) 1/2 ' 1/2 [m] ~ 0,82 :.; 1.2 46, 0-3 

(9 , 5(5) - 10) 

lI6 ,S7 106 , 16 512'1/ 2 [m) J/ 2'1/2 [m ] 0 ,25(3) l ,lU ) 8. &-2 

(6,6 (7 )-1l) 11 6, 57 1/2+1/2 (4I1] 1 ,22( 14) 0 .90(1 2) 4,5-3 

142 ,40 131 ,99 7/2' 1/2 {m) 3/<: 1/ 2[411 J 1 . 58(16) C, 74 ~8 ) 3 . 4-3 

(3 , 43(15)-10) 

169 Tm 
I

8 , 41 B,U 3/2' 1/2 [411] 112'1/2 [411 ] 
--,

1 . 37(7) 0 , 86(5) 4.0-3 

( ' ,0 (2 )-9) 

II6 , 19 109 ,77 5/2'1/2 [<Il) 3/2 '1/ 2 [411 ) O,3l(2 ) 1 .08(';' ) 1 . 3-2 

(6 ,2(3)- 1l) 11 8 , 19 1/2' 1/ 2{m ) 1 , 16(8) 1,05 (5) ~,~:; 

138, 93 20 , 75 7/2' 1/2 ~1l ) 5/2"/2 [411 ) 0 ,21(0 0 . 9J(4) 'Z .6-2 

(3 , 1( 1) - 10 ) 130, 52 312'1/2 ('ll ] 1.44 (7 ) 1,0\\ (5) J ,d--.' 

J~ . 2 19:t ,2 9/2 'lI2 [411 ) 7/2 ' 1 /~ [411 ] 5 , 00(105)-2 I ,7(3 ) ('I , I ,' 
(1 , 00( 5 )- 11 ) :t l:J,2 5/2'1 / 2 ['ll ] 1,6(\( 4) 1,12(J ) .3 ,5-:> 

367 ,7 35,5 11/2'1/2 [m]i 9/ 2'1/2 [m) 6 ,46(33)-2 I ,W) 8,3-2 

(4,I6(2I) - II) 228, 7 7/ 2+1/2( 411) 1,65(9) 1 ,0(1) 3 , :>-J 

631" 269, 7 13/2'1/2[' 11] U12+ I/2[ 4!I] 4,65(59)-2 0, 99(1 ) 0 ,12 

(5,,1(35)-12) :JOS,2 9/2' 1/2[m] 1 ,79(1 2) I ,HI) 3,0-3 

691, 0 53,6 1S/2"" 1/ :l (411] 13/2'l/2[4Il ] 3, 4S<I6)-2 I , I(I) 0 ,16 

(8,10(35)-10) 323 , 3 11/2'1/2 (m] 1,83(72) 0,9'(26) 3, O-J 

]0 II 



Ta6nHua 6 /npoAo~eHHe J 

I , 3 

169 Tm 
7 

8 0U 8 ,.1 3/2+I/2!U l] V 2+l/2(UJ) 6,2(3~ 1,9m 1,9(1) 2,O(I) 29•• 

(',0(2)-9) 

I18,19 109 ,71 S!Z+1/2 {.I I] 312+V2[Ul ] 0 ,126(6) 1,03(5) 1 , 17(6) 1,21(6) a ,o 
(6.2(3)-JI) 

138,93 "'.75 1/2+1/2 [41 1] 512+ V2 [.U] 8,83(:;9)-2 1,5(1) 1, ?(I) 1,8(I) 20•• 

(3 ,10)  10) 

1"'.' 19.3,2 9/ 2+1/2 {. II] 7/2·V2 (UI] 0 ,138(38) 1,2(3) 1,2(3) 1 ,2(2) 13, 2 

II ,8IHS)- I O 

f'67.7 3S. ' II/2+1I2 [. 11J 9/2··1/2 (41I] 7, 86(40)-2 1,9(J) 2,om 2,10) 22. ' 

(',I6(21)-II ) 

~.. 269, 7 13/2*1/2(.11) IV2+I12[UI) O,IS7(10) I,08(?) 1 , 12(7) 1 ,16(7) JI,I 

(5,(1(35)- 12) 

691,0 53.' I S/r V 2 [' II J I3/2+1/2{Ul] 8,31(39)-2 1,8(0 1,9(1) 1,9(1) 21 ,5 

(6 ,IO(3S)-12) 

1028,2 337,2 11/2+I!2 {.IIJ 15/2+V 2[U I) 0 ,173(19 ) 1,0(1) 1,1(1) I, H2) 10, t 

(I ,9UI7)-12) 

IIOl,1 75, S 19/2+112 [411] 17/2"1/2 [t U] 8,15(97)-2 1.8(2) 1,8(2) 1 ,9 (2) 22. 2 

U ,94(21)_12) 

1498,0 394,0 2l/2' V2(t l l) 19/2' I12 [tIl] 0 , 152(23) 1, 2(1} I,JI21 I,J(2) II,8 

(8,66(90)-13) 

'
l'l'ITm 

.03 5 ,OJ 3/2+1/2 [411J 1/2'1/2 [411] 4, 11(8)-2 2 , 8(1) 2 ,9(1) J,O(l) ".. 
(4, 71(8)- 9) 

116,66 I II ,62 5/2+1/2 [tIl] 3/2+1/2 [t1l] 0 ,139(33) 1,0(2) I,I(2) 1,1(2) 13,0 
(5,5(l3)-II) 

129 ,04 12 ,38 7/ 2'"1/2 [41 1] 5/2'112 [411] 4 ,7(8)-2 J , I(4) J ,3(5) 3, t (S) ".. 
(3. 9:l(I2l-IO) 

1 

OT KnOHeH~R OT 3Kcnep~HeH TanbH~X AaHH~X, PaC4eT~ 8 paMK a x HBM 

8 pRAe cny~aeB Aa~T ~H¢P~ 3aMeTHO 6 0nbWHe 3KcnepHMeHTanb H~X . 

TaK, Ml - nepeX0f,bI B nonoce 1 /Z' [411~ THn<i 3/2+ ~ 1/2+ B 171Tm. 
5/2+ -+ 3/2 1- B 16 Tm . 7/2 + ... 5 / 2+ B 1.6 ,171 T III YCKope HbI n o c p aBHe HHIO 

C 3Kcnep~ MeH T OM /4!a KToPbl 3 aAe p )l( KI-1 F - 3/ . OTMeTHM, ~T O KOMna

HeHT~ COOTBeTcTBy~HX E 2 -nepe XOAOB / 3a HC Kn~4eHHeM n epeXOA a 

3/2+ ... 1/2+ B 17 1Tm / 3aMe THO 3aAep>+<aHbI . B03MO>:(HO, OAHOH 1.13 npH

4HH TaKoro pa C XO)~eHHH RBnn e TCfl HeT0 4Hoe onpeAeneHHe K03¢$H

~HeHT a CMe CH MynbnmonbHoCTe~ 0 2 • 

3aMeT Hoe pa3DI-141-1e HaunlOAaeTCA TaK):(e n p l1 cpaB HeHHH paCC~J.1

T aHH~x 3Ha~eH lo1r, MarHIo1THbix MOMeHToB OCHOBHoro COCTOflHH.FI Hccne 

AyeMbix H30TonOB TynHn c 3KcnepHHeHTan b H~MH /T a6n.3/. Oo- nepBblX, 

paCC~Io1T aHHble 3 Ha 4eHIo1R jJ. 0 4 e Hb cnaGo H3MeHR~TCR OT RApa K .FIA PY, 

B TO opeMR KaK 3KcnepHMeHTanbH~e 3Hay eHHR 3Ha4HTenbHO BoapaCT a

rJT no a6connTHOH BenH4HHe C p OCTOM A. BO-BTOPblX, paCC~HTaHHble 
3~a~eHHR jJ. C Io1C T eMa T~~eCKH npeB~walOT 3Kcneplo1MeHTanbHwe 3Ha~eHHR 

MarHHTH~X MOMeHTOB, np~1 ~eM paCXO/KAeHHe YMeHbwa e TCA C pOCTOM A. 
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A Ham1311pYR TeHAeH4HIO H3MeHeHHR TeopeTH4eCKHX H 3Kcn epHMeHTanb 

HbiX MarHHTHbiX MQMeHTOB QC HOBHOr o COCTORHIo1.F1 C 1013MeHeHIo1eM Ma c co 

BOrO 4101cna A. a TaK)t(e pe3ynbTaTbi aAJ.1a6aTJ.1~eCKOro a Halllo13a J MO)t(HO 

npe~nona)t(Io1Tb, ~TO BenH4HHa MarHHTHoro MOMeHTa COCTORHHR 1/2+ (411) , B I Tm p. = -0, 230/5/ R . .. . 1 301 - 3aBbIt!IeHa • 
t1 a rHIo1THbi e MOMeH TbI HH)t(aHwHx B0 36Y)t(AeHHblx COCT ORHIo1,"t B nOllOce 

1/2+{411] J H3ae CTHbie AflR f1Apa 169 Tm • onHCblBaIOT C.R B paMKax HBM 

3aMeTHO ny"we . TDK, paC"eTbI AaOT ~HOPbl p. ( 3/2+ ) = 0 , 485, p. (5/Z') 
= 0,752 H jJ. (7/2+)= 1, 4 35 R.M . npH 3KCnepJ.1MeH TanbHblX 3Ha4 e HIo1 RX 

0, 540 / 11 /, 0,743/54/ H 1 , 336/66/ R.M. COOTBeTCTBeHHO. 

4 . 	 AHAm13 BEPOflTHOCTE~ 

'lElKnonOCHbiX E2_H Ml - nEPEXOAOB 


IPa)(TOpbl 3aAep>KKJ.1 E 2 -H Ml -He)t(non OCHblX. n epexOAoB 8 Io1cc n e Aye 

M~X RApax TynHR, p aCC~Io1TaH Hble 8 p aMKax HB~1, npH BeAeHbI B Ta6n.7 

J.1 8 COOTBe TC TBe HHO . BIo1AHO, I..4TO Bce MencnonocH~e E 2 - nepeXOAbl 


B paMKax HBt1 CJ.1nbHO 3aA e p >+< aHbI, oco6eHHO E2 -ne p exOAbi C K = 2 , 


pa3pR~a~He COCTORHHe 5/2+ 5/2+[402J Ha ypoBHH nonocbI 1/2+[4 11 J 

B 165 Tm . Ecn~ npoaHanlo13~pOBaTb CTPYKTYPY COCTORHIo1f1 5/2 + 


/3 15.8 K3B/, nonY4eHHy~ B paMKax KBa3H~acT~4Ho-$OHOHHOH MOAe 

nH, TO BHAHO , ~TO 3TO COCTOAH~ e B 3Ha4HTenbHOH CTeneHH KonneK 

THBH3HpOBaHO ( 1 5/2 +> = 3,8% [41311+ 2,4% [402 J, + 94%([4 11 J , + 
+ Q22) ), T a6n .3 / 3/ ) . PaC4e Tbi 8 paMKax K8a3J.14 aCTJ.1~Ho-IPOHQHHO~ MO

Aefl~ 2.33 / n03BonRIOT y~ecTb BJ.16pa ~HOHHble KOMnOHeHT~ BOnHOBQH 

QYHK4HIo1 Ha~anbHoro 101 KOHe4Horo caC T OAH~~ H 3Ha~HTenbHO ynY4

WHTb cornaC J.1 e TeopHH C 3Kcne pHMeH TOM . TaK, Hanp~Mep , IPaKTop 

30Aep)l(KH E2_ ne peXOAa 5/2+5/2+ -,3/2 + 1/2 + [4 11J, paCC"HTaHHbI~ 
s paMKax Spall.\aTe n bHoi1 MOAenH, paseH F = 2,5/16/,10-4 , Cl nplo1 

Y 4eTe y - BHfi pallHoHHuX KOMnOHeHTOB B BonHOBbiX 4!YHK4101.RX Ha~anb 

Haro H KOHe4Horo COCTORHH~ - F = 2 , 8/8/ . 

B cny~ ae 163 Tm paCC~HT aHHan nplo1BeAeHHaA BepORTHOC Tb E 2 - ne 

peXOAa 512+5/2 ~ 3/2+ 1 /2 141 1J cpa BHHTenbHO 6nH~e K 3Kcnepw 
MeHTanbHOMY 3Ha4 eHH~ /F ~ 0,1 /. 04e BJ.1AHO , 3 T O MO)t(HO 06bRcHIo1Tb 

Te.. , "TO B 163 Tm C OCT ORH~e 512+/136 , 7 K36 , 1512 +> = 16% [402J, + 

• 
 + 2,8% [ 41 3 J , + 79% ( [ 41 1], + Q~21 ) Ta6n. 2 / 3/ ) KonneKTHBH3HPO

BaHO B MeHbwe H creneHH , 4eM B 16 T m,H, 3Ha~HT , f1y4we onlo1CblBaeT 

CR 	 B paMK ax HOt1.
\ t1e )t(nonOCHbie Ml -ne p e XOAbi B Io1CCneAYeMbiX JlApax Tym1R. B ~eJlOM. 

on J.1C bl Ba~T C .R YAoeneT BopHTe nbHO . 3aMeTHo B~enR~TCR f1HWb 3anpe 

l!leHHble ( OK = 2 ) M l~nepexoAbI C COC TORHHR 712+5/2 [ 402 J Ha YPOBHH 
5/2 + H 1/2 + BpalllaTenbHo;; nonocbI 1/2+ [411] H 3anpellleHHbI~ ( OK _ 3) 
Ml - nepexoA 712- 712 [523 ] 512-1/2 [ 54 1J . /.\nR Bpe..eHH lIIH3HH co
C TORH~1n 7 /2+ /419, 7 9 K30/ B 3Kcnep~MeHTe on p eAen eHa nJ.1Wb Bepx 

H.RA rpa HJ.1 L4a / T 1/ 2 .:;: 0 ,1 HC /. 3Ha~eH~e lflaKT o poB 3aAep)l(KH n e pe

XOAOB , pa3 pR):cal()4J.1 x COCT01HiJ.1e 7/2 +, YKa3b1BaeT, ~TO apeMR )l(H3 HH 

;;n oro ypODHJ1 , na-8HA~1MOMY , 8 HeCKo nbKO pa3 Me Hbl'.le HMe~ll.\eHC .FI 
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Ta6muJ,a 7 . npHBe,o.eHHble :eepOflTliOCTH Me)!(fIOnOCHblX E2 -nepeXOAOB 

B Hel.leTHblX H30T onax TynHR C A = 163-1 7 1 • 

By.(xoS) E/ ("S) IWK[Nn, II ) B(E2)ucn F F,..
(Tl/2('» I Half .coot. IIOH . COCT • (.2"".... ) 

163 Trn 

136.70 123,21 5/2+5/2 [.02] 3/2+1/2 [.II] ~ 0 ,56 ), O,Il 9,4-3 

(6 ,O(I)-Il) 136 , 70 I/2+I/2[m) 0 , 76(25) 0 ,28(13) 7,G-3 

165 Tm 

00 , 37 68,90 7/2'7/2 [40' J 3/2+1/2[411] 3 ,07(11) 6 2 ,1(1)-2 1, 7+2 

(8,03(30) - 5) 

315, 00 156, 51 5/2'5/2 [402] 7/2+I/2 [m] 0,14(6) 4,4 (33)-3 3 .?-2 

(2,5(10)  10) 1.65 ,88 5/2+1/, [mJ 0 ,26(10) 5,3(33)-4 2.1-2 

304.03 3/2+I/2[m] 4.I(17) 2 2,5(16)-4 0 ,13 

167 Tm 

179 , 46 37 ,05 7/2'7/2 [4(4) 7/2+1/2[411] 6 ,35(330)-5 0,12(.12) 86 ,0 

(1 , 16(6)-6 ) 62 ,90 5/2+1/2[m] I . ?9(18)-6 0, 89(1) 3,0+3 

169.04 3/2+1/2 [411] 5,65(190)-7 0 . 34(17) 9,&+3 

169 Tm 

316, 14 177 , 21 7/2+7N[40.] 7/2+1/2 [m] 1,78(al)-S 2, U3)-2 3,1+2 

(6, 60(3)- 7) 197 .95 5/,+1I2 [4Il] 9,04(88)-6 0,11(1) 6,1+2 

'J17, ?3 3/2+112 ['Il J 3,18(36)-6 O, I UI) 1,7+3 

171 Tm 

635,6 630,7 7/ 2'7/2[.0.] 3/2+I/2 [4II] 3.H6)-6 0.12(3) 1. 8+3 

(1 .29(6)-9) 

~pCQlI) 

1~1I2Ic» , 
136,70 

(6,OIU-U) 

a4,40 

0 . 10(25)-10) 

15 . 80 

(2.5(10) 10 ) 

419. ?9 

(c 1 .D-IO) 

179. 46 

(1,16(6)-6)

1m.." 
(9,0(10)-1) 

16.14 

(6 60(3)-1) 

1"'.' 
IJ. Z6(6)-9) 

E/C"IS) I',rK [Nn.I\l 
• ".OOCT, ",coer. , , 0 

163Tm 

12J. 21 5/2.512 [6(2) ""l/2["~ 

7." 5/2·V2[41I) "''W'r~ 

I65 T rr'I 

235,21 5/2+S/2 (602] 7""'/2[40< 
260 .87 112+S/2 [402] 7/2·I!2[CU 

290.32 512·1/2(411 

339 " 7/2"'7/ 2(4Ofo 

16? Tm 

37.0S 7/2"'7/ 214(4) 1/2+I12[4II 

62." 5/2· 1/2[411 

105. 19 ?In/'l(523] 5/2-1/2 ($4.( 

189 Tm 
1"77,21 7/2"''' (404 ) 112·J/2[4II 
177.':15 S/2·V2[UI 

171 Tm 

506.' 112"'/2(.c)4) 7/2·J/2 ({lI 

519,2 5/2· I!~{"U 

BOU l'''CD F IDpa pa~ ,. 1 
Fw1., ..,)2 911 .0.30 , , 

O,Il3( 4) 0 ,60(2 ) 

0 ,87(29) 0 .39(20) 

S,1(21)-4 1,9(S) 

~ 2 , 5-3 " IS, 6 
). 1.0-3 " 11 ,9 
.,. 8,2-4 c: 5,2 

6. 4( 32) -1 6 .6 (22 ) 

9.9( S)-6 0 . 14(1) 

5 . .....7 " 

2 ,03(23)-6 0 . 59(8) 

2.59(25)-6 0,29(3) 

7.47<76'''1'·'(2)j
S, 42(56)-fi 1 ,3(1) 

v• .o,3:1IH.o, 40
7 , • 

0,61(2) 0 , 63(2) 16,0 

0,3'1(18 O. 3!Hl1) '.' 

1.4 (4) 1.0(3) 3.S+3 

( IS,2 , H . 7 , 7.J.~ 

c: 11 , 4 ,16.9 , 1.1k.:l 

, 4.9 , 4 .6 C2,0!+3 1 

6,J{21) 5, 8(9 ) 
' · ... 1 

O.IJU) O. 12m 1, 80-5 

" ., 3. J 06 

0. 58(1 ) 0 ,56(1) 8.9+5 

0 . 2B(3) 0, 2'7(3 ) 6 , 9~ 

'.' (2) j,.om1'.0.> 
I.J(1) 1,2(1) 3,3+5 

5. IIHAnH 3 OEPOR TIlOC TEn El - nEPEXoAOO 

B He4eT H~X RApax Tyn~fI c A = 161 - 171 ~ Me~TCA ABa ~30MepH~X 
COCTQR H~R C aC~MnT OT~4eCK~M~ KBaHTOB~M~ xapaKT epHCT HKaM~ 

7/ 2+[404 1 ~ 712-1523 1. 3 T~ COCTO~H"R CBR3aH~ E l -nepexoAoM 
C 6K ~0 THna 712-[523J.· 7/2 +[4041 . COCT ORHHe 712- [ 5231 p a 3pR 
):(aeTCfI TaK >Ke 3anpetl.\eHHblMYI El -ne peXOAi1 MYI (AK _ 3 ) Ha yp08 H~ 7/2 + 
" 5/2+ BpaU\aTenbHOH nonoc.. 1/2 +[ 411 ) . 

B 3 TOM pa3Aene nOKa>KeM ponb c n apHsaH HA n p~ pa C4eTe npHBe
AeHH~X BepoRTHocTeH E l -nepexoAoB 712- [523) • 7/2+ [404 ) . Ha 
P~t C. 5 nOKa3 a Ha 3aSHCHMQCTb 3KcnepHMe HT a nbHbiX 3Ha 4eH~i; np"'B e 
AeHH~X sepoRTHocTeH El -nepexoAoB paCC Ma TpHBaeMoro THna OT 
MJCCOBoro 4Hcna A. O~AHa CHnb HaR 3aAep~Ka 3 THX nepeXOAOB AnR 
l'IAep 163,165 Tm no cpaBHe HHIO C coceAHHMI-1 H 30T onaM~, PaHee BepORT
HOCT~ El - nepeXOAOS 3 To r o THna fil:lInH paC CMOTpeHbI B 1 34 / . r Ae A nR 

06bRcHeHH R nOBeAeH~ n n p~ BeAeHH~X BepOA T HOC T e~ G~no npe AnO>Ke HO 
Y4HTblBaTb paanH41-1e B r eKCilAeK ano n bHO(' Ae¢lopMaLt~l~ Hat..lan bHoro 
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Ta6nHu;a 8 . npHBe.p,eHHbJe 

B Hel.leTHblX 

F Hc. 5. 3 a DHC H MOCTb 3 KcnepHMen

TaJlbHblX 3UaQeIlHH npHBeAeHHbIX 

BepOflTHOCTe fi El -nep eXO,LlOB THna 

7/2 -[523) ; 7/ 2+ [404J B u eqeTHWX 
10· 

H30Tonax Tyn H R OT M aCCOBoro 

4 H cna A IClTPHXODOI~1 nJntHeii nOK<) 

3alla 3aBHCJlMOCTb BepORTI-IOCT c ti , 

p aCC1..IHTA. HHbIX B paMKax HBM/ . 

1,,1ml /' p 

7/21523J=9'1'[,0'1 

161 163 165 167 169 171 A 
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B e pOflTHoCTH l<leJKllQJlOCHhiX MI -nepexo,c;oB 

H30Tonax TynH R C A = 163-1 7 1 . 

a E.1' 
leO] 

., 
10 

16' 



~ KOHe4Ho r O COCT OflHHH. npH 3 TOM aBTOp~ /34 / Anfl n p a BHn bHOrO 

BOCnpOH3SeAeHHR Xap aKT epHOrO MIIIHHMYMa B 165Tm n p e AJlaralOT CA B I-1 

HyTb 3 Ha4eHHR r eKCa AeKanOnbHOH Ae~OpMa~HH (4 Ha nOCTORHHY~ Be 

Jll-1 4 UHY &4 = 0 , 02 B CTOPOHY 6 0nee oT p HllaTeI1bHblX 3 Ha4eHIo1H. Ha

WH pac4eT~ /3 1 / nOKa3b1BaIOT, 4 TO pa3HH~a B 3 Ha4eHHRX reKc aAeKa 

nonbHoH Ae~opMa~HH COCTORHHH 7/2- ~23J H 7/2+[ 404J He n pe B~ 
waeT - 0,005. B CBR3'" C 3THM M~ npoBOAHl1H p a C4eT BepoRTHocTe~ 
El -nepeXOAOB THna 7/2- [ 523J ~7/2+[40 4J B HccneAyeM~x H30Tonax 
TynHR C TeopeTH4eCKIIIMIo1 p aB HOBeCHblMH 3 Ha4eHHRMH KsaAPyn onbHoH 

H r eKc aAeKanol1bHoa:i Ae~opMa~HH /3 11. 
AHanH3 npOTOHHblX COCTORHHa:i nOKa3an, 4 T O BO Beex H30Ton ax 

TynHR COCTORHHe 7/2+[404J RBnReTcR 4aCTH 4 H~M. a 7/2- [523J 
Ablp04HblM . Y4eT napHblX KOppeJ1R~)'1~ coepXTeKY 4 e r o TH n a n p HBOAHT 


K n ORsn e HHIO non p aBOK Ry = DU ' - vv' / tT, V - a Mn m1TYAbl KaHOHw"l e 


eKoro n p e 06p a30BaHHR 60r0l1lO6o Ba/ / 2/. Ann COCTOR HHa:i , pac n ono*eH 


H~X n pHon H3HTenb HO CHMMeTpH4 Ho OT HocH Tel1b Ho noa e p XHocTH ~e pMH, 

nonpBBKa Ry« 1 , 4T O n pH Bo A HT K a Ho Ma llbHoH aaA e p}l(Ke COOT BeT e T


By~ero 3 n e KT pH4ecKoro ne p exo A il /AnR KOT o poro R y = UU ' - VV ' ) . 

Pe3y.nbTaT bI pac4eT o s / 3/ n OKa3 .U1H, 4TO COCT o n HHR 7/2 - l 52 3 ) 


H 7/2+[ ltolt] ABl1fUOT CR n 0 4TH oAHoKBa 3H4 () CT~t4 HblMH . 3 TO n OaBOJ1neT 


npOBeeTH Ka4 ecTBeH HbI~ aHal1H3 n OBeAeHl-1 fl Be p oRTHoc TeH E1 - nepe 


XOAOB Mel1<AY COCTORH HR MH 7/21 523J H 7/2+[ 404 J B paMKa x MOAe nH 

He 3 aBHCHMbiX Ksa3H4aCT HLl· 

EcnH p aCC4 HTBTb 3 Mn HpH4 e CKH e Ma T pH4Hble 3 n e MeHTbi p aCCMa T pl-1 

Bi1eMO r O E l -nepeXOA a n o cpopMy n e /S 5/ 


M'Mn ( El ) =[ S (E l ;7/ 2- l 523J ~ 7~~+[~04J ) t 2 
S w(E l) . <7/ 2 7/ 21 0 17/ 2 7/2>2 

_ + -2 2 
cAe Ben""~Hy S w( El ;7/2 l 523J ~7/2 l404 J ) = 2 . 10 e b B~6epeM 
oAHHa Ko Bo H AnR Bcex I-1 ccneAyeM~x flAep Ty n HR, TO OTHo weHHe 

M3Mn ( El) K Te o p e TI-14 e CKOMY MTeop (E l) AOn }l(HO 6~T b nponop~HoHanb -

HO CBepX TeKY4 ea:1 n on p aBKe Ry:

3Mn 


I R ' Mn 1 = M ( E l) 

MTeop
Y ( El) 

Ha pHc.6 nOKa3aHa non Y4eHHaR 3aBH CHMOCT b I R~Mn I OT Ma c co 

Boro 4H cna A. BHAHO, 4T O 3 T a 3aBI-1CHMOCT b n OBT o pRe T 3aB HCHMOCTb 

OT A 3 KCnepl1Me ttTanbH~x 3Ha 4 e H&.1 a:1 Bepo~THocTeH E1 - nepexoAoB 

Me~AY COCTORHH RMH 7/ 2- [523J H 7/2+l404J. TaKHM 06pa30M, Ha 
Ha w B3rnflA , npl-14HHY xapa KTepHoro MHHHMYMa Be l1H411HbI B(E l ) cne 
AyeT I-1 CKaT b B n OBeAeHHI-1 n o n paaoK Ry • Pac4eT BenI-1 4HH~ cBepxTe

KY4el1 non p aBKH Ry npH n apaMeTpax nOTeH ~ Hal1a Ca KcoHa-BYAca , 

npHBe A eHHblx B 136; A aeT 3 a BblweHHble 3Ha4e H&.1 " Ry. 0 CBR3H C 3T HM 

HaMY1 6bl110 npo BeAeHO HCClle A OBaHl1e BllH fl tiH fI napaMe T pOB cpeAH e ro 

n o n R Ha Be n).o1 4 1'lHY Ry . OKa3 aI10 Cb , 4T O Cl-1n b HOe BnJ.1 RHHe Ha R y = 
= IU / -· U + - V / - oKa3~BaeT napaMe T p A HIPIPY 3 HO CT H 

2
• V 7/ 2 + I 

7 2 7/ 2 7
nOTeH~Hal1a 	a. J.1 3 MeHeHHe KOTopo ro npHBOAHT K n04 TI1 OAH HaKosOMY 
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PHc.6. 3aB H c HMOCTb 3HnHp H \.f.eCKH X IRrl'r------,= =,.-- 
3Ual leltHH lllaK To pa I R y Mn I OT 0..10 1 I R~'I~ "' - IE'I 

r '(E1)M m 
MaCC OB o r o 1.{HCna A. 

0.0.8 712-1523J~ 712' J4 04J 

0.00 

0.04 

0..0.2 

0..0. 

'6' 163 165 167 '6Q 171 

TaGnli U;a 9 . 	 IIpHBeAeFl Hbl e B e pOR T HOCTH E l - n cpeXOA OB B lieqe THbl X 

H 30Ton a x T YJIH H c A = 16 1-171. 

"I',I .. B) E,I .. B) r~K [Nn, II) B(E!).xCD F Fw 
(Tln('» IK8l1. COCT . KOH. COCT . (.2~) 

I61 Tm 

'18 ,20 78, 20 7/ 2'"7/ 2[523] 7/2+7/2 [404J 5,OI(22) - B 1,7(I) 1.3+5 

(1 , 12(05)-7 ) 

I63 Tm 

86,95 63,62 7/2"'7/2 (523] 7/2' 7/ 2[404] 1,86(16)'" 0 .28 (3} 3.5+5 

(3, 8(3)-7) 

I65 Trn 

160 .47 30. 00 7/2 7/2 (523J 5/2+1/2 [uI] 1,75(32)-10 f.9 (?) 3.8+7 
(9 ,0(5)-6) 00. II 7/2"'/2 (40.] 3,09(17)-10 0 . 76(4) 2 .1 +7 

167 T m 

292 .19 II3.32 7/2"'7/2 (523] 7/2'7/2 [4(4) 1,69(.20)- 9 1,9(2 ) 1.2...7 

(9 ,0110 )-7) 150 . 4.2 ' / 2+1/ 2 (mJ 5. 17(61)- 13 16 , 2117) 3 ,8+10 

176,23 5/ 2+1/2 (411 ] 1,6« 20 )-10 1,3« 15) 1.2+8 

169 Tm 

379.26 63 , 12 7/2"'7/2 (523J 7/2+7/ 2 [4(4) 1,50(1)-7 I ,231ll ...... 
(5, <1 15)-8) 240.40 7/2'1/2 [411] 7. 52{5U - 12 2 ,39(16) 9 ,3.8 

261.07 512+1/2 (UI] 8.29(48)-II 2 ,90(16) 8.......7 

472. B? 156.70 9/2"'7/2 (523J 7/2+7/ 2 (40. ) 5,33(280)-9 18,2(63) 1, 3<6 

lI.mHO) 333,90 7/ 2+1/2 (m ] 1 ,06(56)-10 33 ,3(II3) 6 , s...? 

l7I T m 

424.95 295.90 7/2-7/2 (523) • 7/2'1/2 (mJ 1,98( 5)-U I.511l 3 ,6+8 

(2, 60(2)-6) 308.29 5/2'1/2 [411] 3.9I(5)- II 4, 10(S) I,a.a 

635. 60 210.60 7/2'7/2 (404] 7/2 7/2 [523) 3 ,27(6)-7 3 , 4( 2) 2 .2+-4 

(1, 2616)-9) 

17 



CMe~eH~~ COCTORH~H 7/2- [52 31 ~ 7/2+[4 041 OT HOCHTenbHO nOBepx
HOCT~ ~epMH. H3MeHeHHe KOHCT aHTH cnHH-op6HTanb HO~ CBR3H npHBO
AHT, B OCHOBHOM, Ton bKO K OAHoepeMe HH OMY c6nH*eHH~ /YAaneHH~/ 
3Tl-tX COC TORHm1 OTHOCHTenbHO ypOBHR ~epM~1 H n03TOHY cna60 BnHReT 

Ha eenH4j.11HY R ' OKa3allOCb, 4 TO t-tO)l(HO nonY4HTb xapaKTepHbtH MHHH
y

MYM AnR 16 5 Tm. Hcnonb3YR 3 Ha4 eHHe a ~ 1,73 /e /36 / peKOMeHAYeTCR 
a = 1,63/. M~ paCC4HTanH npH 3TOM 3Ha4eHHH napaMeTpa AH¢¢Y3HOC TH 
BenH4HH~ R~eop AnA Bcex HCcl1eAyeM~x flAep TynHR . TeopeTH4eCKHH 
paC4eT 3Ha4eHHi1 npHseAeHHblx eepoRTHocTeA El -nepexOAoB THna 
7/Z-[5231 ;! 7/2+[404 J AnR ~30TonOB Tyn~" c A = 161-171, npOBe
AeHHbI~ B paMKax HBH c nOJlY4eHHblMH 3Ha4eHHRMH fly /pHc.5, Ta6n.91. 
XOpOWD c arnacyeTcR C 3KcnepHMeHTOM. 

B H30Tonax 167,169,171TID-Ha6nlOAaoTcR CHIlbHO 3anpe~eHHble(.1K _ 3) 
El-nepexoAw C COCTonHHn 7/2-7/2 [5231 Ha ypOBH~ 5/2+ ~ 7/2+ Bpa
lL4a TenbHoa:1 nonocbI 1/2+t411}. Xapa KTe p Han oc06eHHocT b 3T"'X nepe

XOAoa 3aKl1~~aeT C ~ B TOM, ~TO aepORTHOCTb nepexoAoa THna 7/2- ~ 
~ 5/2+ YMeHbwaeT CR Ha nopRAoK OT 10 - 10 (167Tm)Ao 10 - 1I ( 171 Tm) . 
a npHaeAeHHaR aepORTHOCTb nepexoAoB THna 7/2- ~7/2+ yaen"' ~HBaeT 
CR Ha ABa nopnAKa OT _10-13 (167 Tm) AO 10-1l('71 Tm) C pOC TO'" 
MaCCOBoro4HC11a A.s paMKax HeaAHaGaTH 4 ecKoa:1 Bpa~aTeIl bHoa:1 MO

AenH oKa3anoc b B0 3 MO*HblM AOC TaT04HO XOPOWO onHcaTb KaK TeHAeH ~HIO 


B n OBeAeHHH n pHBeAeHHblX BepoRTHOCTe~ nep eXOAOB 7/2- ~ 5/2+, 

7/2 - ~ 7/2+, T aK H aeJ1H4HHbI Bepo~THocTe H / ¢a KTopbl 3 aAe p )f( KH He 


n peBbiwalOT 4/ aa HC Kll104 mlHeM nepeXOAa 7/ 2 - ~ 7/2 + B 167 Tm 


l ¢laKTop 3aAe p><K~ - 16/ . 

AHanH3 KOMnOHCHTOB , AalO~H X OCHOBHOH BK llaA B aepORT HOCTb yKa

3aHHblX nepeXOAOB, n OKa3all 3Ha 4 HT e nbHy n p o nb Aa~e Tex COCTO~HHH, 
KO Topble HMe lOT GOI1bW", e Teope TH4eCKHe 3HeprHU B036y~eHHn 
/2, 5-:'5.5 f13B/ H n p aKTH4eeKH HC4e 3al':).qHe BKI1aAbI B BOllHODbie Q)yHK~ HH 

Ha4aI1bHOrO H KOHe 4Horo eOC TonHH~. T8K, B npHBeAe HHYIO Be ponTHOCTb 

n epeXOAa 7/2 - .... 7/2 + 8 167 T m 3aMeT HbI~ Bt< llaA Aalen KOMnOHeH Tbl, eBR

3aHHble C COCTORH~nM" 3/2+['4221 ~ 1/2 +[43 1 1 ITeopeT"4ecK~e 3Hep 
n'H - 1,,6 H 5, 7 rbB e o o TB e Tc TBeH Ho/. 3'"0 06bRCH}lelCn Te M, 4 TO 

Mallble npHMecJ.1 3TIo1 X COCTORHH~ /O,O l ~ / 3/. TaGIl.9/ B coe l ORHHI-'I 

7/ 2+ 1/2 [411] HeAoe TaT04HO KOMneHC"'PYIO T 60Ilb WYIO BeIlH4 ~1Hy MYllb TH

nOllbH blX MaTp lo1 4 HblX 3neMeH TOB onepaTopa rY All . Ot.teHKa e e llH4 1-1HbI npJ.1

BeAe HHOI; B e poRT HoCT~ El-nepe xoAa 7/2-712 [ 5231 ~ 7/2+1/2 [411] 

B 167 Tm. np" HCKOO4eH~" COCTORH~" 3/2+[4221 ~ 1/2+[431} 14To 

npaKTH4eeKH He BJ1I-1ReT Ha Bbl4HCI1eHHble 3Heprl-'ll-'l 1-13BeeTHbiX B 3Kcne 

p~1MeHTe YPOBHeH apa1L4aTeJ1 bHblX nonoe/ 1-'13 6a3Hca Al-'larO HaIlI-'l31-'1py e~blx 

coeTORHH H , Y)I(e 3aMe THO nY4we e o rnacyeTeR C 3Kcnep~1MeHTdM /ltlaK

TOP 3aAep)f(KH = 5/ . 

B TO ~e e p eMR I-'I e Kn~4eHl-'le YKaJaH HblX eoeTORHH~ npaKTH~e CKI-'I He 


Bn~neT Ha BeponTHOCTb El-ne pe xoAa T~na 7/2-5/2 [ 523 1 ~ 

~ 5/2+ 112 [4 11] l¢laKTop 3aAe plKK" F -l ,3 OC Tae TCR npeJt(H~M/. 


IH 

3AKJ1104EIi~E 

Peaynb Ta Tbi Hae T on~eH pa60Tbi nOKa3b1Ba~T , 4TO B pa~Kax HeaAHa-

6aT~ 4eCKOH Bpa1L4aTenbHoH MOAenH MO)l(HO AOCTaT04HO XOPOWO o nHca Tb 

6onbwy~ 4aeTb KaK p a3 peweHH blX , TaK "" K-3 anpe~eHHblx 3neKT p OMa r 

HHTHWX nepeXOAOD . Y4eT KBa 3 H4 a CTH4 HO - $ OHOHHoro B3 aH MoAeHcT BHR 

nOJBOnReT 3aMe TH O ynY~WI-'IT b e o r Ila CHe C 3KcnepHMe HTOM /KaK 6 b1no 

nOKa3aHO Ha npHMe pe 1 6 ~m.pa3AeJ1 4/ . 
t10)l(HO CAellaT b BWBOA 0 TOM, ~T O n pH TeopeTH4ecKOM OnI-1 CaH J.1 1-1 Be

pOflTHoeTe a:1 311e KTp OMa rHa.otTH biX n e p exoAo B/oe06eHHo El -nepexoAoB/He 

o6xOAI-'IMO Ao6 1-'1BaTbCH Hal-'lny~we ro e orn a CHR paC e4I-'1 T aHH~X 3He prl-'lH 

YPoBHeH Bpa~a TeI1bH~X n o n oe C 3KcnepHMeHT OM H npl-'l 3TOM KoppeKTHO 

y4HTblBaTb eBepXTeKYYH e n o npaBK H Ry . "He06x OA/.1 MO TaK >Ke KpI-'IH14 e CK H 

n OAXOAHTb K Bbl6 0 py 6 a3Hca AHarOHanl-'l3HpyeMbix COC TO.RHH H I YTO CB~

3 a HO c 6 011b WOH P OI1blO ManbiX np lo1 Mecei1 B [f)opMHpo BaHHH BepoRTHocTe~1 

K - 3anpe~eHHblX 3 I1eKTp OMa rHHTHbiX n epeXOAOB . 

ABTOPbI HaeToR~eH pa60Tu HeKpeHHe npH3HaTenbHbI npo¢eccopy 

K.~ . rpOMOBY 3 a n OAAe p>KKY H noeToRHHblH HHTepec K p a 60T e . 
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Ana" /ol, HAP. 
BepOATHOCT~ 3neKTpO"arHMTH~X ncpeXOAoB 
B He~eTHWX ~ADax TynHA 

_ OpeHeHa *H3HM B036y~eHHwx COCTOAHHH 
B 16~Tm 6D1IlH 113Hepe HW c nOMOIiW O TpeXHepHUX 

6-8. -819 

129.9 . 315 ,5; 362.3 H ~ 1 9 . 8 k3B 
yY( t) -coBn a.qeHHM npl1 HC(.lleAO 

aaHHH pac na,qa 165 Vb. 6.,...... no.ny'4eHU cl1eAYOU~1e 3Ha"4eHM~ n c p.tOAOB nonypaenan a : 

T1 ' 2 /1291(30/ $ 0,2 He. TII2 / 315 K30/.,. 0.25/101 HC. T 1/2 /3 62 I(:lB/ :S; 

~ 0.2 He H TV2/lfl9 1(3BI .5 0.1 He. Ha OCHOBe &.t3BeCTtiWC B I1&.tTepaType apeMen 


*H3HH BOJ6y~eHHwx COC TOR HHH H30TonOB T yrutA C A~. 163- 171, AaHH~X 06 

HHTe HCHEtHOCTRX H MYSlb THnOflbHOM eOCTaBe y - nepexOAOS. pa3p~*arlU.iHX eOOTse TCT


By~~,e tl03uyu,AeHHWC COCTORH.,,,, n 011Y4eHbI sepoATHOCTH H I_. E2 _ H EI -SHyTpM-


H Me~nOflOCHbiX raMMa-nepeXOAOB . AHanH3 n OSCAeHHft BepoATHocTeH Ml_ . £2_ 

H El - nepexoAoB B M30Tonax TYI1H" nposene H B paMKax anHa6 a TH4ec Ko ro npH611M


_eHMA AJ1n nOI1OC OCHOBHoro COC TORHH" t, a paMKax HeaAHa6aTH4e Cl(OH Bp~aTel1bHoH 


MOAenH . 06cy~aeTcR ponb cnapHsaHMR n pH paC4CTax npMBaaeHHblx aepoRTHOCTeH 


EI( .lK ... O) -nepeXQAOB H K - CMeL!n1BtlHHR - B pac4eTax 3anpetle l-lHblX E I (J.K _ J ) - n e 


peXOAOB . 


Pa50 Ta BblnOJ1HeHa a Jl,J60p a TopHM ftAepHblX np06neM OHIUI. 

np~qpHKT O~enHHeHHOrO HHCTHTYT a HAe pKbIX Hc~qe~oBaHH9 . DYOH a 1984 

n epeBOA 11. U. nOT ,moaa 

Adam J. et al. 

Probabilit i es of El ectronagneti c Transitions 

in Odd-A Tul i urn ~~ uc le i 

14anosecond l i f e t ines of I t) 5'!m excites sta t es at 

a nd 4 JCJ.8 keV have been neasured by neans of de layed 
t he 165Yb decay . The followin9 half-lives unknown so 

6-8. -819 I 

129.9. 315 .5. 362.3 
)'y -coincidences in 

far were obtained: 
T 1'2 	 (129 keV) ~ 0 . 2 ns, '!1 / ~ 015 keV) 0.25( 10) ns. '1 112 (362 keV) 5.::::t 

~ 0 .2 ns and T 1 ' 2 (4 19 keV) :5. 0.1 ns. Probabilities of Yl, E2, EI intra
and interband ,.. -transitions have been obtained on the basis of the known 
f r om literature obta ined on the e xcited stales of T~ isotopes. Behaviour 
of probabi liti es of !oil I • £2 and El transitions in Tl:lisotopes has been 
analysed in a diabatic approac h for 9round state bands. and also with in 
lhe fra~ework of the non - adiabatic descrip ti on of eleclromagnetic trans ilion 
probabi l ities. The influence of pairing cor relations on probabilities of 
El(~K ~ O)transitjons has been discus sed as well as the role of K-mixing 
in calculations of '>forbi dde n El(~K .. 3x.ransitions . 

The investination has been performed at the laboratory of Uuclear 
Probl CJ'ls. JINR. 

Prepriot of the Joint Institute for Nuclear Research. Dubna 1984 


