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H3MEPEHHE BPEMEHH IH3HH 

B03BY~EHHWX COCTOHHHR 

C 3HEPrHER 47,15 K3B H 77,25 K3B 

· B H~PE 165 Er 
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PaooTa Bhmonaeaa coBMeCTHo coTpyJlHHKaMH TamKeHTCKoro rocyllaP

CTBeHaoro yHHBepcHTeTa, OobeJlHHeaaoro _HHCTHTyTa HJlepHhiX HccneJlOBaHH~. 

H CaMapKaHJlCKoro rocyJlapcT~eaaoro.yHHBepcHTeTa. 

Summary 

. The values of the lifetimes of 47.15 keV ( T ~ .. 4.4_:!:0.7nsec). 
and 77.25 keV ( T ~ = 1.1+ 0.13 nsec) levels have been found by 
the e- y delayed coincidences. The values ofT~ , B(E1)exp 

. · N SJW · 
and the factors FM , . F'N , F N Ry , F8_w , F8_jy for- the 47.15keV 

(E1) and 30.10 keV (E1) transitions (Table ·2) discharging the 47.15keV · 
and 77.25 keV levels, respectively, have· been calculated by using 

the · data on 5 2 gamma-transitions permitting these states (Table 1) •. 
The calculated values of the internal quadrupole moment . f3 166 · (Q 

0 
exp). and the deformation parameter ( , exp) of the Er ground· 

state are presented in Table 3. 
The bot,tridary values of the ground state magnetic moment 

· ( P. 0 exp. 1 .. { 0.8 ,:: 0.2) nucl. magn. units ~nd p. 0 exp • n . .. 

(0.6 + o.2) nucl. · magn. units) have been determined. · · · 
-The states with quantum q_haracteristics 5/2 5/2- [ 523] + . 

(the gro~d state) an~ 5/2 5/2 [642 ]'t ( E lev.= 47.15 keV) have 

been shown to be often pure single-quasi-part~cle states, while . the 
'77.25 keV 7/2 5/2- [ 523 ] + state is a rof,ational level of the 166 Er · 

' 68 97 
state. 
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BseneHue 

HccnenosaHue sepoHTHOCTeA sneKTpoMa~HHTHbiX nepexonos .Me*llY 

. COCTOSIHHSIMH B ae4JopMHpOB8HHb!X SIJlpaX Heo6XOilHMO ansr llpOBepKH pHil8 
11-41 ' 

MonenbHbiX npencTasneHnA o cTpyKType srnpa u JlanbHeiirne~o paasu-

THSI TeOpHH srapa, 

B JlBHHOA pa6oTe 6binH onpeaeneHbi nepnOJlbi nonypacnaJla yposHeii 
,· 165 165 

C SHep~ueA 47,15 H 7.7,25 ~9B B ,HJlpe 68 Er 97 , ffJlpO Er OTHOCHTCSI 

K. CHnbHOile<iJopMHpOBBHHbiM He'leTHbiM Hllp8M 1 H\CXeMa e~O ypOBH9H ( <lJpar

MeaT KOTopoa npHBOilHTCSI Ha p'nc. 1) xoporno uayqeaa MeToJlaMH srnepaoii 

/5/ 
cneKTpOCKOllHH 

'.llnsr nepeXOJlOB 1 pa3pSI*8IO_IUHX COCTOHHHSI 7/2 5/2- ( 523] + ... 5/2 5/2+ 
' . ' + - . 
[642]1' _H 5/2 5/2 [642P ->5/2 5/2 [ 523 l+ (eM, 'puc. 1) 1 JlOn*eH cy-

mecTBOBa Tb aanpeT no acuMnTOTH'lecKHM KBaHTOBbiM qucnaM n z 1 A 1 ~ ; 

'ITO JlOn*HO npusecTH K aaRH*eHHJO SHa'leRnii seposrTHOCTefi sneKTpoM~I'HHT

HbiX nepeXOJl,OB OTHOCHTenbHO HX O.t(HO'la·CTH'lHb!X OU9HOK ( T,e, C03Jl8JOTCSI 
' ,, 

6na~onpHSITHbJe ycnOBHSI JlnSI H3MepeHHSI BpeMeH *H3HH M9TOJlOM 38Jl9P*8H_. 

HbiX · cO'snai:teliuii) • 

.llaHHbie no bripe)leneHHJO BepOSITHOCTefi 9lx9KTpOM8~HHTHb!X nepeXOJlOB 

Me)I{Jiy COCTOSIHHSIMH OJlHOH nonOCbl (7/2 5/2-( 523]+: 5/2 5/2-( 523] +) 
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He05XO,llHMhl JlnR nony'ieHH51 CB9.ll9HHH 0 T8KHX B8)1{HbiX XapaKT9pHCTHK8X . . . . 
5l,llpa, K8K BHyTpeHHHiLKBa,llpynonbHhiH MOM9HT1 napaMeTp .oetlJopMaUiiH .li .. 
Mal"HHTHhiH MOMeHT R.opa. 

3KcnepHM9HTanbHag 'i8CTb 

nn51 H3MepeHH51 BpeMeHH )I{H3HH ypOBH9H 47 1 15 K::;lB H. 77,25 K9B B 
165 165 . 

Er Hcnonb30BancR npenapaT 69Tm 9 '6 , · KOTOphtit 5hm nony'ieH B pe- • 

aynhTaTe peaKUHH rny5oK.oro pacmenneHHR TaHTana, npH o5ny'ieHHH ero 
' • • I . ' I • . 

npoToHaM!i c aHeprHeii 680 MaB Ha cHHXpouHKJIOTpoHe Ol1.fll1, BpeMR o5ny-

'ieHHR paBHRnocb 1 'lac. Bht.ll~neHHe TynHR H3 npo.oyKTOB peaKUHH pacmen

neHHH npOH3BO,llHnOCb M9TO,ll0M xpoMaTOI'patiJH'ieCKOI'O'paa.oeneHH~. e HCnonb-
'166 . ·. . 

aoBaHHOM npenapaTe, KpoMe Tm , npHcyTCTBOBan PH.ll APYI'HX H30TonoB · 
' .. 

H H8KOITHBIIIH9C51 ,llO'iepHHe nao5ap'bl, IloaTOMY npenapaT Bbl,ll9p)l{anH B Te~e-

HHe .llBYX cyTOK 1 O'iHCTHnH OT HaKOITHBIIIHXCH ,llO'iepHHX npo,llyKTOB H MeTO

.llOM BhtnapHB8HHH HaHeCnH Ha TOHKYJO anJOMHHHeByJO no,llnO)I{KY TOniUHHOti: 

10 MHKpOH, nHaMeTp aKTHBHOH nnOIU8.llH He npeBbJIIIan 2 MM, B H.3I'OTOBneH

HOM TaKHM o5.pa30M .npenapaTe TynHR CO,llep:»{anCH 
166

Tm .. H B OTH~CHTenh-
• 167 16S . . .. . 

HO ManoM Kon.H'ieCTBe · Tm H Tm • IlpHcyTCTBHe ·nocne.oHHX He oKa-

3hiBano BnHRHHR Ha H3MepeHHe Bpe.MeH )I{H3HH Boa5y:lk.oeHHhiX cocTOHHHH 

. . 165 
c aHeprHeft 47,15 K9B H 77, 25 KaB B Er. 

AnnapaTypa 

B aKcnepHMeHTax Hcnonb30BanacbyCTaHOBKa .onH H3MepeHHSI BpeMeH 
,. '. ' ,. 

)I{H3HH B035y)l{.ll9HHhiX COCTOSIHHH ·5l,llep MeTO,llOM. 3a,llep)I{~~Hb!X COBIT8,ll9HHti:o 

~OKyCHpOBKa aneKTpOHOB npOH3BO,llHnaCb C ITOMOIUbJO qBe~OCHnhHOI'O 

nHH30BOI'O M8I'HHTHOI'O cneKTpOMeTpa C Tp~yronbHOft tiJOpMOH M8I'HHTHOI'O 
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161 
nonH , a aeTeKTHposaHHe C.', OOMOIIlblO nnaCTH"'GCKOI'O ,CUHHTHnnHTOpa 

H tiJoToyMHO>KHTenH THna XP-1020. PaapemeriHe cneKTpoMeTpa, ObinO paBHO 

R = 1,5% npH atlJtiJeKTHBHocTH pei'HcTpaUHH 71 = 3%~ 
B y -KaHane HcnolibaosancH .cuH.HTHnnHUHOHHbill: cneKTpoMeTp t nnac- .• 

TH"'eCKHM CUHHTHnngropoM H: tiJoroyMHOJKHTeneM THna XP-1020. 

BpeMeHHaH "'aCTb ycTaHOBKH COCTOHna H3 aHOaHOI'O npeoopa30BaTeng 

'speMH-aMnnHTyaa• H MHOI'OKaHalibHOI'O aaanHaaTopa THna LP -4050 c, 

"'HcnoM KaHanos 512. 

CoocTBeHHoe paapemaromee speMH ycTaHOBKH, nony"'eHHoe npH Hcnonbao-
60 ' , 

BaHHH Co anH 9Hepi'Hll: E e =36 K9B H E y = 150+- 600 K9B, paBHHnOCb 2 T 0 

1,4 •.10-9 ceK. , . , 

HenHHell:aocTb KOHBepTopaoll:"xapaKTepHCTHKH B aHanaaoHe 80 HCeK 

obma ·He xy>Ke 1%, A6conroTHaH KanH'oposKa. ueHbi KaHana speMeHHOI'O aaa-. 
nH3aTopa obma nposeaeHa c TO"'HOCTblO He xy>Ke 2%. 

KoHTponb H KanHopoBKa speMeHHOI'O aHanHaaTopa nposoaHnHCb npH 

OOMOIIlH CBeTOBbiX HMOynhCOB 'OT nonynposoaHHKOBbiX HCTO"'HHKOB CBeTa 

(GaP) , aacse"'HBalOIIlHX tiJoToKa Toabi tiJoToyMHO>KHTenell: .!3 e - H y -KaHa- ., 

nax. Hcnonb30BaHHaR annapaTypa 6onee noapo6Ho onHcaHa B paoore 
171 

YcnoBHH SKcnepHMeHTa 

Jlns{ H3MepeHHH BpeMeH >KH3HH B030y>KaeHHbiX COCTOHHHll: 47,1~ H 

77,25 .KSB ~ Y ·,-KaHane Obin cB3HT yqacroK sHepi'eTH"'eCKOI'O cneKTpa OT 

150 AO 600 K9Bo 

B e -KaHane BbiaenHnH aneKTPOHbi1 .sHepi'HH KOTOpbiX paBHHnacb 

Ee = 36 K9B .( L - 47,15 K9B + sneKTpOHbi O>Ke) H Ee"" 68 K9B ( L 

77,25. K9B). Y"'aCTKH cneKTpos ·.sneKTpOHOB BHyTpe,HHeii KOHBepCHH, Bblae- . 

neHHbiX B e -KaHane, OpHBeAeHbl Ha pHC, 2 a) , H • 3 6) • 
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KpHBble pacnal{a, C~SI3aHHhie c co.snal{eHHSIMI;I ( E e = 36 K9B) 

( Ey · = 150 +- 600 Kas) H (. Ee = 68 Kab) (. Ey = 150 +- 600 Kas), npHBeAeHbi 

Ha pHc. 26) H Sa} • cooTBeTCTBeHHo. KaK· BHAHO H3 pHC. 26), KPHBaSJ p·acna-. . ' ' 

. Aa COOTBeTCTBYIDlliHX COBUal{eHHH COCTOHT H3. 9KCUOHeHUHanbHOH H MrHOBeH

HOH 'iaCTefi. JVirHOBElHHaSI' 'iaCTb KpHBOi!: pacnaJla 1 .O'i6BHJlH01 CBSJ3aHa C COB

na)leHHSIMH aneKTpoaos O:lKe c raMMa-nepexoAaMH c BbiCOKone:lKamHx so3-

6y:lK~eHHhiX COCTOSIHHfi ( T~ S: 0,1 HCeK). 3KCUOH9HUitanbHaSI. 'iaCTb 9TOi!: •KpH

BOH ·npoSJsnSJeTCSJ 3a C'ieT cosnaJleHHA ( L - 47,15 Kas} ( Ey =15.0t-600Kas} 

H onpeAenSJeT nepHOA nonypacnaJla .ypoBHSI 47,15 Kas. 

SKcnoaeauHanhHhie 'iaCTH KPHBhiX pacnaJla yp,osaei!: 47 ;15 H 77,25 Kas 

6binH 06pa60TaHbl MElTOJlOM HaHM9HblliHX KBaJlpaTOB~ flpH STOM nony'ieHO: 

T 1/2 

. . 9 
(4,4 + 0,7)·10- CeK JlnSI ypOBHSI 47,15 K9B H 

a Ken. 

T 1/2 

. 9 
(1,1 + 0,13}·10- CeK AnSI ypOBHSI 77,25 K9B. 

aKcn. 

0m.H6K~ .a H3MepeHHH. T 
112 

·. BKnro'iaiD'l' B · ce6SJ cpeAHeKBaApaTH'i-
, 9KCn. 

1
' . Hyro CTaTHCTH'iElCKyro OIDH6K·y; a6conroTHyro OIIIH6ky B onpe)leneHHH U9Hbl 

KaHana H OIDH6Ky, CBSI3aHay'ro c HenHHefiHOCTbiD BpeMeHHOro aaanH3aTopa. 

CneAyeT OTM9THTb 1 'iTO cneKTp aneKTpOHOB BHyTpeHHei!: KOHBepCH.Hj 
165 . 

B03HHKaromHx npH pacnaJle Tm , AOBOnbHo cnO:lKHbii!:. TaK :lKe • cno:lKHa 

to5T /5/ rr . . . 
cxeMa pacnaJla m • oaToMy pe3ynbTaThi H3MepeHHSI speMeHH :lKH3:-

HH YPOBHSI 47 1 15 KSB 1 npOB9Jl9HHbie paHee C llOMOllibKi JlBYX CUHHTHnnSJUHOH-
. /8/ . . . ,· ' 

HbiX cneKTpOMeTpOB,' ( ·~~ = 3,2 + 0,25 HCeK 0 no-BHJlHMOMy, MeHee 

. HaAe:lKHbi, 'ieM HaiiiH JlaHHbie. 

AaanH3 pe3ynhTaTOB aKcnepHMeHTa 

.UnSI' aaanH3a nony'ieHHhiX pe3ynbTaTOB 6bmH H:eo6XOJlHMbi TO'iHhie 

JlaHHb!El 0 MynbTHllOnbHOCTSIX Y -nepeXOJlOB 1 HJlYlliHX C COCTOSIHHH 47 1 15KSB 
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165 
H 77,25 K9B B . Er. , . T aKHe AaHHhie nonytteHhi B OTAene smepaoil: cneK-

TpocKonHH H PBAHOXHMHH na6opaTOPHH SIAepHbiX npo6neM 011H11. A.A. A6-

JlypaaaKOBbiM H T .A. 11cnaM.OBhiM, 11MH H3ytteH cneKTp KOHBepCHOHHhiX 
.. 16 5 

sneKTpOHOB Tm c noMOIIlblO 6eTa-cne!<Tporpa!jla c nocToSIHHhiM OAHOpoA· 

Hh!M Mai'HHTHbiM noneM, npH 9HepreTHtteCKOM paapellleHHH R = 0,05%, 
•. 

lJacTb peaynhTaToB, nro6eaao npeAOCTaBneHHhiX HaM A.A. A6AypaaaKOBhiM 
/15/ 

H T .A. 11cnaMOBhiM · , npHBOilHTCSI B Ta6n, 1, 

MynhTHnOnbHOCTb nepeXOAOB, pa3piDKalOIIlHX COCTOSIHHSI 5/2 + [ 642 )1': 

5/2- [ 523 ] .1. , AOn)KHa 6biTb TH~a E1, B03MO)I{Ha~ npHMecb M2 cornac-:-

HO CHCTeMaTHKe TaKHX nepeXOAOB He AOn)KHa. npeBhlllla:rb 3%, YcTaHOBneH01 

ttTO nepexoA 47,15 K9B THna E1, a AnSI nepexoAa 30,1.0 K9B {El) onpeAene-. 
. . 2 . -4 

aa BepXl,ISISI rpaHHUa B03MO)KHOil: npHMeCH M2 ( 8 ~ · 4.10 ) • 

TaKHM o6paaoM, npHHHMaSI MynbTHnonbHOCTb THna E1 AnR nepeXOAOB 

30,10. K9B H 47 1 15 K9B 1 Mbl paCC'lHTanH 9KCnepHMeHTanbHhie 3HatteHHSI nap

UHanbHb!X nepHOAOB nonypacnaAa: 

y ( 1. + 

T t/2 I(E 1 )sKcn, = 
a ) T 

1nona. 1/2 sKcn, 

f I 

I'Ae a ,... nonHb!il: . KOs!jJ!jJHUHeHT BHyTpeHHeil: KOHBepCHH 'nepeXOJla 
.1 nona, · 

30 10 47 15 . - 6 /9/ 
1 . K9B HnH. 1 K9B 1 paCC'lHTaHHhiH no. Ta nHUaM , T 

1/2 9KCn, 
nepHOA nonypf1CnaJla_YpOBHSI~77 ,25 K9B HnH 47 1 15 K9B, 

KH ypOBHSI no Jlal:j:HOMY nepeXOAY, . 

f - i<os!jJ!jluuHeHT 'paapsm-
.t . 

3HatteHHe f I 'AnSI nepeXOAS 47,15 K9B (E1) .paBHO 1,. a 3HatteHHe 

f I AnSI nepeXOJla 30,10 K9B' (E 1) paCC'lHTaHO no AaHHh!M 06 HHTeHCHB-. 

HOCTSIX H MYnhTHnonbHOCTSIX }' -nepeXOAOB 1 p~3pSI)KfllOIIlHX COCTOSIHHe 

77,25 K9B, y . 
ITonh3YSICb 3aatteHHSIMH , T1/21 (El) AnSI nepexoP,oB 30,10 KSB H 

47,15 KsB; Mbi paccttHTanH paanuttHbie· !jlaKTOpbi ·aanpeTa {Ta6~.2) no 
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Ei;' 3B 
'• 

30,!0 

47,15 

77,25 
··' 

·. 

TaonHua 1 

Onpe.QeneHHe MyllhTHnOllhHcicTel!: HeKoTopbtX y -nepexo.Qoa, 
165' 

npoHCXO.QSIIIIHX B ~pe Er 

Me to,~~; 3ltcne- Teop11a BWBO,ll; 0 
onpe,~~;e- MYJIJ.trH-
JI8HHS · pHM8HT MI .112 EI E2 . DOJJIIHOCTJI 

.l_, : L.11 I 72 !0,8 !3,6 ' !,5 0,005 , 
EI+~ 0,04~· 

/., : Lnt 0,5 6,36 0,16 0,708 0,784 . Jl2 

L,: L11 s,o n,.o 10,9 _2,23 o,oro 
L,, :.l'" 0,50 ·6,50 0,261 0,756 0,856 

. ~I 
M, :Mu · . 3,0 !0,2 10,2 2,3! 0,0!8 

·.~,:Mtil 0,50 67,0 . ·· 27·,0 1,73 0,016 

L,:LII . O,II4 II,23 9,15 3,30 ,0,08 

L,: L,q 0,126 75,5 3,80 2,67 0,079 
11:'2+ (!3+3)~ 

!11,: """ 
O,II5 10,33 8,29 3,18 o,on . !. ' 1I 

N/,:/tf, 0,!30 69 '36 2,5 0,069 

8 

I 
I 

.}-
. r . 

A r 



~.: 

MolliKOBCKOMy: F M 
B (E1) . 

9KCn, 
; no HunbccoHy: F "' B(E1)N 

N B(E1) 
9KCn, N 

no Hu.nhccoHy c yfJeToM caepxTeKyfJeii nonpaaKu: F R 
N y ; no CaKCoHy-

B F B(E1)s-w C. B 
YIJ.CY' = -~~...;..;;.....;__; H no aKCOHy-, YIJ.CY· C yfJeTOM CBepX.TeKy-. · ' s-w B(E1) 

: 9Kcn, 
qefi nonpaBKH: • Fs-w. R;-w • npu pacfJeTaX 9THX BenHfJHH 1=1HafJeHH.H 

N · /10/. 
· H R y · nonyfJeHbi H~ Ta6nu·u Bei')I{aHoaa H IJ.p, 1 . a 3HalieHH.H 

R s-w r ·. /ll/ 
B (E1 >s-w H . B3SITbi H3 pa60Tbl apeeaa H IJ.p, , .Y 

KaK BHIJ.HO ua Ta6n, 2 1 aKcnepnMeHTanhHhie · 3HalieHH.H Bepo.HTHOCTeii 

E1-nepexoaoa no cpaafieHHJO c oueHKaMH no Moll!KOBCKOMy cunhHO aaHu

(Ke~bi ( FM = 2 10 ·10
5 

.An.H nepexoaa 30 110 K9B u ~\1 = 3 12•10
3 

anSI nepexo

tia 47 1 15 K::m), 3Tu-nepexoahi aanpell!eHbi no acuMnTOTHfJecKHM KBaHTOBbiM 
. . . I 

qucnaM n z 1 A H }; • I1a cucTeMaTHKH 9K~nepnMeHTanhHbiX 3HafJeHuii 

sepoSITHOCTeii nepexoaoa Tuna El(6..K =0) H3BeCTH01 .liTO aanpeT no Oll.HOMY 

II3 aCHMnTOTHfJSCKIIX KBaHTOBbiX fJHCen npHBOAIIT K 3aAep)I{K9 BepO.HTHOCTeii 

nepexoaoa·npuMepHo B 100 paa no cpaBHeHHJO c OIJ.HOfJaCTHfJHbiMH oueHKa-

. MHo 

XoT.H pacqeThi aepo.HTHOCTeii E1-nepexoaoa no HunbCC?HY u CaKcoHy..; 

. Byacy c yfJeTOM CBepXTeKyfJeii nonpaBKH ~nu 6ea Hee ynyfJllla!OT COI'nacue 
. . . 

9KCnepuMeHTa C TeOpH9H 1 HO IJ.n.H BepO.HTHOCTeH nepeXOIJ.OB 30 1 10 K9B H 

471 15 K9B Henb3.H OTIJ.aTb npeiJ.nOfJT9HH9 OIJ.HOMY H3 9THX BapuaHTOB, 
s-w -2 

I1a Ta6n, 2 BH11.H01 liTO FS-wRy = 1 13·10 · an.H nepexoaa 30,10KaB · 

( E1) u F8_wR ~-w=2 15·10-3 an.H nepexoaa 47 1 15 K9B (E1 ), 3To cBrrll.eTeni.cT

BOBano 6b! 0 C!InbHOM 3aBbllli9HHH BepOSITHOCTeii E1-nepeXOIJ.OB, CBSI3aHHbiX 

C COCT~SIHH.HM~ 5/2 + ( 642 )t :·-~ 5/2- ( 523 ] J. H 0 KOnneKTIIBHOH npHpOIJ.e 

/11/ 9TIIX COCTOSIHIIH, 011.HaKO 1 KaK yKa3aHO B pa6ciTaX fapeeBa H IJ.p, , TOfJ-

R s-w 7 1. 0-4 3 R s-w HOCTb 3HafJeHHH y .= 2 1 ' . HeBenHKa, HafJSHII.H tiJaKTOpOB y 
.( ~w ) . 

R << 0 101 BeCbMa HeycToiifJHBbi no OTHOll!eHHJO KaK K BenufJuHe aetiJop-.. y ' • . ' ' . . ' 

MaUHII 1 TaK II K Bbi6opy BOnHOBbiX tiJyHKUHH CBepxTeKyfJeH MOIJ.enu.
1 

n09TOMy 

TOfJHOCTb pacfJeTOB OfJSHb Mana, 

9 
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Ta6nHna 2 

3Ha'leHH;. T,/2 1 _-H 'ljlaKTopbr. aanpeTa ~mr aepo.aTHOCTeA 

aneKTpOMarHHTHblX nepeXO~OB1 paapHlKSIOII{HX COCTOHHHH 

7/2 5/2- [ 523 p: H S/2 5/2+ [642 j, a Mpe
166 

E 

3BeprKS ypOBHS (E3B) 47,15 ' 77 ,~5 . 
.. 

TI/2 3ECD. ypOBHS 
.. 

. (cex) 10-9 (4,4,!0,7) (1,10.;t0,13) -
l . • 
3Reprxa p~H~oauoro 

.. 47,15 ·_ ~0,10 . aepex•• (EaB) 77,25 

Hat~aJI:uoe coc·roaHKe · 5/2 5/2+ 7/2 .5/2- .. 
; 

I tu ~ ff'I IV n! Alt t; '[64?}f 
--· 

[523]~. 
-.... . . · 

Ronqaoe cocrOJIHKe · 5/2 5/2_ .. ·'5/2 5/2t 5/2 5/2-

~~,K/'1[ Alni:IIJ.~:-L.+ [523]J '[64~~- [523]+ 

MyJI»tHDOJI»Hocr» E1 E1 Jl1 

liOJIHWJt E03iM>~KeHr __ . 0,452 1;44 6,172 Baytp8HHel EOHBepcHX 

Ro~H~Kear pa3pa~• 
100 yp OB RR ~1~&RHO.II.Y ne- 2,1 8,9 

li8XO.IY . -

. 

E2' 

8,239 

88 

llap~lii.Jlilnll cr{2 ) 
nepHO.Jt nony- . · (+~'4)t69j . i 2 - 7 

(+0'14)1°--·- ~8,0)109 . ..a 
( 1,04)10 

pacn&,Jta (cex) _, - ' . 
.,..o,9 ,!0,12 

-Ftyr·= T,}l' . 
3,2.103 . 2,0.105 .l i.i l11'in. 

rlf:; ,.,, - -

- Ft~ = fjt~)..) d.' 
0,36 1,8 

Bp; l:)ncctt. 
- -

N o,22 1,1 r i<J· R.. -- - -r 

Fs~141 = IH" >J. s- w -
9;4 47 

$(d).) ~kctr 
- -

., 

fs-w ·kj:W.· 2,5.io-.3 1,3.10':'"2 - -
~- - -· -~ ~ - ~- --- ~ - -

TipHMe'ISHHe:. hepexo~ .77 ,25 K9B (E2+13%Ml) pa3pHJK8eT pOTSitHOHHbiA 

ypoBeHb OCHOBHOrO COCToHHHH. 

10 

-~~ 
•.. -l 

l 
·-

l 
,, 

. . r! 
;j 
I 

;} 
:i 
' 
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r ;:..,,; 

6) TI,epexoa 77,25 K9B THna E2(·~K=0) 

Tiepexoa c sHeprHelt 77,25 KSB 
' 165 

' . 
(E2) pa3pBMaeT poTaUHOHHhiti ypoBeHb 

nonocbx ocHoBHoro cocToHHHsi Er • Tio J:{aHHbiM Ta6n, 1 H8MH paCC'IHTa-
' y 

Hhi 3Ha':leHHB T ~ ( E2) · ( T.a6n,2) H 3Ha':leHHe · BepoBTHOCTH E2-nepe-.9Kcn, 
xoaa no !jlopMyne 

B ( E2) = ~:-:---5_6.:..,3-~-:-
. SKcn. Y ( · . ) 5 

T 1/2 E I -E t 

. /1/' 
'ITO n03B01ISieT no H3BeCTHhiM !jlopMy1IaM . 

= V -l6_rr_I-:-( -1 +-1-:)-:-( -1 +-2-)'"":'{ 2_1_+_3-:)--.,Btr.(nE:o-rzn)--

Qo 1 15 K 2 0+l+K)(I+l-:K) e 

H 

. 2 I 
= 0,8 Z R {1 (I + -- f3 ) 

· 
0 sKcn. 2 sKcn. 

. ortpeaeliHTb 9KCnepHMeHTa1IbHhie 3Ha'leHHSI H f3 ( Ta6n.3) • 
9KCn, · 

Ta6nHda 3 

3Ha':leHHSI BHyTpeHHei"O KBaapyno1IbHOI"~ MOMeHTa Q
0 
.. 

9KCn, 
f3 OCHOBHhiX COCTOSIHHtf 9KCn, 

H napaMeTphi ae!jlopMaUHH 
164 165 

· sraep Er H Er 

.H a.p 0 Q;9KCn, (6apa) f3 SKcn. 

164 Er Q 

:!: o.4 . 0,28 + 7,45 0,015 

165 
. Er 7,20:!: 0,8 0,27+ 0,03 

TipHMe'laHHe: a) naHHbie npHBeaeHhi lt1ISI CpaBHeHHSI1 3Ha':leHHSI Q 0 
H f3 paCC'IHTaHhi io J:{aHHhiM /12/, 9KCn, 

9KCn, 

11 



,,. 

J13 CBOHCTB OAHOlJ8CT~lJHOH CXeMbl 1:!3BeCTHO, 'ITO AnSI op61:!Tan.eii:, He 

1:!3MeHSIIDllii:!X CBOe~o· HaKnOHa B. paCCM8Tpi:!B8eMpii: o6naCTI:! Ae~OpMaU1:!1:! 1 

3HalJeHI:!e Q0 ' HelJeTHo~o nApa AOmKHO .coBnaAari:. co 3HalJeHueM 
9KCn, · 

Q
0

. . npeAIUeCTBYIDwe~O 'IeTHO-lJeTHO~O SIApa (npl:! ycnOBI:!I:!1 'ITO noc-
9KCn. · 

neAHI:!ii: HyKnoH He cnrihHO MeHneT nopSIAOK aanonHeHI:!SI op61:!Taneii:), Op61:!-

Tanh .n5/2- [ 523 H He MeHneT CBOe~o HaKnoHa oTHOCI:!Ten~Ho 1:!3MeHeHI:!SI 
. - /13/ 

nonmKI:!TenhHOI:! Ae~opMaUI:!I:! · • CneAOBaTenhHO, 3HalJeHI:!e Q 
0 

. AnSI 
165 . . . . 164 9KCn. 

Er AOmKHO coBnaAaTb co 3HalJeHI:!eM Q AnSI Er , 'ITO 1:! Ha6nm-o 9KCn. 

AaeTCSI B Ta6n, 3, 

B) ITepexoA 77,25 KaB Tl:!na M1 (flK,;.o) 

ITo 3HalJeHI:!SIM T ~ ( M 1) AnSI nepexoAa 77,25 KaB M 1 ( Ta6n.2) onpe-

AeneHhi 3HalJeHI:!SI B(Ml) no ~opMyne 
9KCn, 

B (Ml) aKcn. 
3,98·10..:5 

T//2 (Ml)(E 1 -E1 )
3 

/1/ 
J1cnonh3YSI 9TI:! A8HHbie 1:! ~OpMyny 

( ~)2 =10,9-10-4(.~) 2 

2mc 2mc 

2 4rr(I+l)(21+3) 2mc 2 
(g -g ) = ------- ( --) B(Ml) 

K ·R K
2
(1+l+K){I+l-K) eh 9KCn, t 

nonyqaeM, 'ITO 

(gK-gR)I = + 0,0575 1:! (gK-gJn=- 0,0575, 

ann 3H8lJeHI:!H ~l:!pOMa~HI:!THO~O OTHOweHI:!SI KOnneKTI:!BHO~O ABI:!meHI:!SI 
. z 165 

o6o6meHHaSI MOAen& AaeT oueHKY g "'- • 8Ta Benl:!lJI:!Ha Ann nApa Er ' R A . .. 
6yAeT paBHa g R = 0,41," 8Kcnepi:!MeHTan~Hbie AaHHbie no 1:!3MepeHI:!SIM ~aK-

TOpOB g R y HelJeTHhiX SIAep B o6nacTI:! A,l65 , KaK npaBI:!no, Hl:!~.e ,aToii: 

oueHKI:! 1:! n~maT B npeAenax 0,20<g R <0,35 • IToaToMy, npi:!HI:!MaSI g R = 

= 0,28 + 0,07, Ansi ·3HalJeHHH ~l:!pOMa~HI:!THO~O OTHOWeHI:!SI BHyTpeHHer'O ABI:!-
- I •• • • 

meHI:!SI nonylJI:!M: 

12 



(gK) I = + (0,34 ~ 0,07) H (gK)II = + (0,22 :!: 0,07). 

Torua.no ~OpMyne U.iiH onpeueneHHH MarHHTHOrO MOM9HTa OCHOBHOrO COCTOH

.IIHH poTaUHO.II.IIO~ fiO.iiOCbi 

lo 
-- (g . I 0 + g R ) 
lo+ 1 K 

I! . 
0 SKcn. 

nony'IHM ' 

#! O . ) I =. (0,8_ + 0,2) eu.HU • . MarH. H 
sKcn. 

( " ) (0,6 + 0,2) eu.HU.MarH. 
r 0 SKCfi. II 

Teope'TH'IeCKOe 3H8'19HHe p. 
0 

ltnH COCTOHHHSI n 5!2- ( 523 ].I. 
1 

pac-

/14/ 
C'IHTaHHoe no MoTTenbCOHy H HHnbccoHy , paaHo 

· I! 0 = 1,1 eu.HU.MarH., 'ITO cornacyeTCSI co 3Ha'leHHeM' (}1.
0 

) 
Teop. . 16~ sKcn. I 

unH OCHOBHoro :cocTOSIHHSI Slllpa Er 
165 

HTaK, MmKHO saKniO'IHTb, 'ITO gupo 68 Er 97 SIB.iiSieTCSI cHni.Houe~op-

MHposaHHbiM f3 ' 0,27 + 0,03) • 
sKcn. -

CocTOSIHHSI 5/2 5/2"':[ 523 ]+ H . 5/2 5/2+ LB42l 1' SIB.iiSIIOTCH 'IHCTO 

. OllHOKBa3H'IaCTH'IHbiMH cocTOSIHHSIMH. BepoSITHOCTH sneKTpoMarHHTHhiX nepe

. XOll0~ 1 pa3pmKaiOIUHX. STH COCTOHHHSI1 oonee npaBH.iibHO OfiHCb!BSIOTCH. 0000-

IUeHHOli MouenbiO c !ICnonbsoaaHHeM noTe HuH ana CaKcona-Byuca ( F
8
..:J" 1). 

SIB.iiHeTCSI pOTSUHOHHbiM ypOBH9M nono-:-

Chi OCHOBHOrO COCTOHHHH 
16 ~ Er: • 3Ha'leHHH BHyTpeHHero KB8JlpynonbHOro 

· MOM9HTa H MarHHTHoro MOMeHTa XOpOIUO OfiHCbJBaiOTCSI OOOOlU9HHOll MO

. AenbiO Si:upa. . ' 

B saKniO'IeHHe aaTOpbi Bbipa*~IOT 6naroJlapHOCTb JlOKTopy ~H3HKO-MaTe-· . . ' . ' 

. MaT~'IeCKHX _aayK K • .H. rpoMoay 38 fiOCTOHHHblll HHTepec K paooTe H ueH-

38M9'18HHSI, a TaK*e KSHJlHJlaTy ~H3HKO-MaTeMaTH'IeCKHX aayK A.A.A6-

13 
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nypasaKOBY H acnHpaHTY T~A. ·HcnaMoBy sa nro6esHo npenocraBneHHhlA Ma-. ~ 

82 . ' 
TepHan no onpeneneHHID . HeKOTOpbiX nepexonoa. 
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(4,4±_0,7)acex T ' I 47 ,IS 5/2 5/2.+ /642/t 

r////// 0 ' 5/2 5/2-/523/1 ' 
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TI/2 axcn • 

165 
6aEr 97 E yp.Ka:s, I 
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Puc.2, a) :fqacToK cneKTpa eneKTpoaoa ••• Tm ; 6) Kpuaaa coananeauA 

CS) 

(E. a 36 K9B) ( Ey = 150 .. 600) (neua KaHana - 7·10-Iu CeK/Kaaan), 
L- 47,15 + UJKe • 
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a) e - KpHaaSI aa,~:~eplKaHHbiX coana.QeHHll ( L .:. 77,2) (EYi =150 .. 600 
x - MI'HoaeHHbie coana.QeHHSI 

6° Co (ueaa KaHana =2·1o-•0 ceK/Ka· 
Han) •• 6) Y'laCTOK cneKTpa snexTpoHoa · Tm • 
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