
9 J_ -CJ 

0 ti b e A M H e H H bl M 
MHCTMTYT 
RA e pH bl X 

Mccne.o.oeaHMM 

K . .51.rpoMoB, Il.H.YcMaHoB1
, A.X.XoJIMaToili 

T.A.11cJiaMoB2
, IO.C.Byrn6aeB2

, P.A.HHSI30B 

11CCJIE~OBAHl1.51 CBOtlCTB 
OKTYTIOJibHhIX COCT0.51H11tl B 164Er 

AYtiHa 

P6-92-97 

HarrpasJieHo B )KypttaJI "l13secTusi: AH CCCP, cepusi: <pH3H'lecKasi:" 

1 
MocKOBCKHH rocy~apcTBeHHhlH yttusepcuTeT HM. M.B.JloMottocosa 

2
TawKeHTCKHH rocy~apcTBeHHhlH yttusepcuTeT 

1992 



fpOMOB K.H. HAP· 
HccneAOBaHHH CBOHCTB OKTYITOJihHblX 
COCTOHHHH B 164Er 

P6-92-97 

IlPOAOJI)l(eH aHaJIH3 3KCrrepHMeHTaJibHbIX pe3yJibTaTOB HC
cneAOBaHHH B03 6y)K)];eHHbIX ypoBHe11 1 64Er. B paMKax q,eHo
MeHonorwieCKOH MOAeJIH, yqHTbIBalOIIJ,E'il KOpHOJIHCOBO CMeun-r
BaHHe Bpaw,aTeJihHblX YPOBHeH, rrpHBeAeH pacqeT ITOJIOC oT
pm.1;aTeJibHOH qeTHoCTH 164Er. Ha11AeHa HO'BaH OKTyrroJihHo
BH6pa~HoHHaH rronoca c K~ = I 

Pa6oTa Bbll10JIHeHa B J1a6opaTOPHH HAepHb(X rrpo6rreM 01-IHH. 

I I pen pH HT 06i.e;:iHHeHHOro HHCH!TYTa Sl.!tepHblX HCCJie;io&aHHH. J.I.y6Ha 1992 

IIepeBOA aBTopOB 

Gromov K.Ya. et al. 
Investigation of Properties of the Octupole 
States in 164Er 

P6-92-97 

The further analysis of the experimental results of 
164Er excited levels is performed. The calculation of 
the negative parity bands in the 1 G"►Er in the framework 
of the phenomenological model taking into account 
Coriolis mi ✓· ing of rotational levels has been done. A 
new octupole vibrational band with Kn= 1- is found. 

The investigation has been performed at the Labora
tory of Nuclear Problems, JINR. 

Pre-pnnt of the J0i::1 Institute for :-.ucl~ar Research. Dubna 1992 



B padoTaX /1:-3/ HaMH IIpOB0,IJ;0HhI npeI.I,MSHOHHhI0 HCCJI0,IJ;OBaHHH 

CII8KTpOB 9JI0KTpOHOB BHYTP8HH8:0: KOHBepcHH ' ( 3BK) ' ,-Jiy:qe:0:' H: 

·J-J:- COBIIa,IJ;eHH:0: IIpH pacrra.n;e 164Tril (T 
112

=2. 04 MHH). Ha OCHOBe 

IIOJIY'l!0HHhIX 9KCII8pHM8HTaJibHhIX ,IJ;aHHhIX C>h!Jia rrepecMOTpeHa CX8M8 
ypoBke:0:, Bosdy:Hi.n;arommccH B,9TOM pacrra.n;e:·He rrom:sepJK.n;eHhimecTh 

ypoBHe:0: BB0,IJ;0HHhIX B / 4/; BBO~TCH HOBhl:0:. ypOB8Hb · 1,568. 7 K9B; 
/ YCT~HOBJI8HhI KB8HTOBhl0 xapaKT8pHCTHKH pH.n;a . ypoBHe:0: ] ?4Er; B 

TOM_ ~HCJie rroKasaHo, 'l!To' rnecTh ypoBHe:0: ~eroT r'JC::o+; ·B padoTe, 

1 
/5/ HaMH ·HccJie.n;oBaJIHcb· cBo:0:cTBa poTaUHOHHhIX rro'.7!oc cocTOHHHfi 

IIOJ!OllmT0JlbH0:0: 'l!0THOCTH (OCHO.BH0:0:, ~- H: 1..:. BHC>paI..I,MOHHh!X IIOJIOC) 

fl.Iij)a. 164Er, . C>h!Jla\ M3Y'l!8Ha Hea~adaTH'l!HOCTb. B 9JI8KTpOMarHHTHhIX 

E2~ M M1- rrepexo.n;ax c ypOBHe:0:. 'Y..:. ITOJIOChl • 
. · B HacToajne:0: paC>oTe ~HaJIHs 9KcrrepHMeHT8JihHhIX .n;aHHhix /3/ · · 

IIpO,ll;OJ!lK8H ,ll;Jlfl . HCCJI8,IJ;OB8HHH CB0:0:CTB. KOJIJI8KTHBHh!X . COCTOmrn:tt 
OTIJHU8T8JlbH0:0: 'l!8THOCTH·. '• . , . . ' , . 

B pacria,tie 164Tm _.. 164Er saceJI.fIJOTCH. (cM. TaC>JI.3 B. /31), 
.n;Ba ·r'JC=1- ypo~Hfi c 9HeprHflMH 1386. 7 H 157'7 ~ 5 K9B H .n;Ba I'IC":'3-

.·, ypoBHfl .:._ c 9H8pI'HflMH ,1434 .1 :H: 1568. 7 'K9B, KOTOph!e paspfliK8IOTC.fl 

Iia I'JC=o+,2+,4+ BpamaT8JII:,Hhl8 ypoBHH OCHOBHO:0: ITOJIOChl. Ha pnc.1' 

1 npe.n;cTaBJieH (@8rMeHT cxeMH ypoBHe!-l: 164&. B paC>oTe /7 / rroJio~a 
c · K'JC=O:... BrrepBHe · oITMcaHa · ,BITJIOTh .no· · ypoBH.fl I'JC=11 _. H. 

. npe.n;rroJIOlK8Ha HOB8ff ITOJIOCa c K'JC=2:- •. COCTOHHH.fl 157.7 .5 K9B, 1- 'H 

. · J 568; 7 K9B, 3- ITOKa He C>hlJIH BKJIIO'l!8Hhl B, COCTaB poTaUMOHHhIX 
IIOJIOC. I 

3KcrrepHM8HT8JibHH8 . .n;amrn:e /3-,-7 / IIOSBOJIHIOT . Bbl'l!HCJIHTI:,. 
•. 

O~HOlll8HH.fl IIpHB8,ll;8HHhIX B8pO.fITHOCT8:0: E1~8XO,IJ;OB C ypoBHe:0: 
. ~C'ftu~-~:.~:."'!•~~~•~~- :"::;=-;~:~t~~ t 

,. , ('~~~,~_,,.. ... ,.,.,.,"~ iJ~w-..,ii.,1l) \ 
•:, ~;,Yi'-.'I.. ~ ' h~l• .. , r '! 

~ ',\ ., . "'""tnt:.?-t1~,.~ 1 • ..1{ ,: • V ,, 

'A ,, , = '1' \?', ,•..::a~, ~ 
•: ~;-..1l~1h"-""' •~ -· 
li:,_.....,;.. 



OTplll..{8T8JibH0:0: 'lJ8THOCTll (pHC.1) Ha ypoBHH IIOJIOCU 

· OCHOBHoro ,COCTOSIHIUI RIK=B(E1 ;IK➔ (I+1 )Ogr)/B(E1 ;IK➔ (I-1 )Ogr) 

(CM. TadJI.1 ). 3TH SH8'I8HHH RIK·CHJibHO OTJIH'I8IDTCH.OT SHa'l!eHH:0:, 

rrpe,ll;CK8SHB88MUX rrpaBHJIOM AJiarn. 8TH ,naHHh!e CBH,ll;8T8JibCTBYIDT 0 

CllJibHOM CM8IlllIB8HHH OKTYIIOJibHHX IIOJIOC B H~e 164Er. 0TM8THM, 

'ITO B a,ll;Ha6aTll'lJ8CKOM IIpH(JJIHJKeHHH E1-rrepexo,nu c ypOBHe:0: IIOJIOCH 

K'fC=2-'Ha COCTOHHHH OCHOBH0:0: BpamaTeJibH0:0: IIOJIOCH sarrpemeHhl. 

MhI rrpoBeJIH T80p8Tli'lJ8CKHe paC'lJ8TH. B paMKax MO,ll;8JIH /8/, B 

KOTOpo:0: paccMaTpHBaeTCH KOpllOJIHCOBO .CM8illHBaHHe' COCTOHHH:0: 

OKTYIIOJibHHX IIOJIOC c K'fC~□-,1-,2- H 3-. B T8K0:0: cxeMe 
/ '· 

rrapaMe TpaMH , MO,ll;8JIH HBJIHIDTCH: ~ - roJIOBHH8 9Heprirn: IIOJIOC; 
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( jx )K, K ,_-MaTpH'IHH8 9JI8M8HTH, OIIHCHBaIDnm:e. KOpHOJIHCOBO 

CM8illllB8HH8 COCTOHHH:0: OKTYIIOJibHHX IIOJIOC; JO, J, - HHep1..ui:pmru:e 

rrapaMeTpH BpamaromerocH OCTOBa' KOTOpHe orrpe,neJIHJIHCb HS 

corJiaCHH paCC'lJHTaHHoro 9HepreTH'lJ8CKOro CII8KTpa C 

9KCII8pHM8HTOM /6, 7 /. IlpH 9TOM llCIIOJibSOB8JIHCb o,mm ll Te lK8 

Jrnepil,HOHHH8 rrapaMeTpH ,ll;JIH Bcex IIOJIOC. B paccMaTpHBa8MOM H.npe 

He HSB8CTHH ypoBHH OKTYIIOJibH0:0: IIOJIOCH K'fC=3-. B pac'l!eTaX 

roJIOBHYID sHeprnro _sTo:0: rroJiocu 6paJIH rrponsBOJibHo paBHo:lt w
3

=2 

MsB. B · Ta6JIHUe 2 · rrpe,ncTaBJieHH ncri:oJibSOBamru:e sHa'l!eHHst 

rrapaMeTpOB MO,ll;8JIH.. Ha pnc.2 ,naHH BH'IHCJI8HHH8 n' 
9KCII8pHM8HT8JibHH8 SH8'l!8HHH 9Heprli:0:~ CTpYKTypa "cocTO.f!Hll:0: 

OKTYIIOJibHHX IIOJIOC IIpllB8,ll;8Ha B Ta6mi:ue 3. KaK Bll,ll;HO HS 

'.Ta6JIHl..{H 3, COCTOffillifl K'fC=□-,1- ll 2- IIOJIOC CHJibHO CM8illllB8IDTCH 

,name , rrpn HHSKllX CIIHHaX, · · 'ITO · IIpHBO,ll;llT . K CllJibH0:0: · 

;Hea~a6aTli'l!HocTH E1 - rrepexo,noB. . 

·: ,UaJiee, HCIIOJibSYH MY JibTHIIOJibHH:0: one pa Top, KaK B /9, 10/, 
•,ll;JIH orrpe,neJI8HHH OTHOill8HH:0: IIpllB8,ll;8HHHX BepOHTHOCTe:0: ,ll;HIIOJibHHX 

9JI8KTpH'I8CKllX rrepexo,noB HS OKTYIIOJibHHX COCTO.f!Hll:0: HM88M 

CJI8,IJ;YIDinyID qiopMyJiy: 

B(E1 ;IK➔ (I+1 )Ogr) 
R = . -
IK B(E1 ;IK➔ (I-1 )0 ) 

gr 

,T,I I 
\I/OK - Z•ID1K 

rr 
✓ ---rrr 

I rr I 
WOK/~+ z ID1K 

2 

r,ne IDiK, -aMIIJIHTY.IU:I CM8IlllIB8HHH COCTOHHH:0: OKTYITOJibHHX ITOJIOC If 

Z=. <O~IM(1 ;-1) 11->l<O~IM(1 ;O) 1 □-> - ITapaMeTp BBe,nemru::0: 

KoK6a'l!eM n <roreJieM /11/. 3,necb <K!IM(1 ;Kf-Ki) IK~> - M8TPli'lJHH:0: 

. _9JI8M8HT OT OITepaTopa E1-ITepexo,na M8JK.ny BHYTP8HHHMH. BOJIHOBHMH. 

cflYHKl..J,HHMH. 

. ·TeopeT~'lJ8CKH8 SHa'lJ8HHH RIK' BH'IHCJI8Hiill8. ITO qiopMyJie (2) B 

T86JI. 1 cpaBHHB8IOTCH C 9KCIT8pHM8HT8JibHHMH, a . T8KlK8 C . 

BI:l'IHCJI8HHHMH ITO a,ll;lla6aTH'lJ8CK0:0: qiopMyJie AJiarH. IlpH .. SH8'l!8~ 

Z=0.11 (2) H8M y,naJIOCb K8'l8CTB8HHO OITHC8Tb BC8 HSB8CTHH8 

9KCII8pHMeHT8JlbHH8 SH8'lJ8HHH RIK" 0TM8THM, 'ITO ITapaM8TP Z 

orrpe,neJIHJICH HS Jiy'lJillero corJiaCHH OTHomeHH:0: R~OP. C 

9KCIT8pHM8HTOM R~CIT. ,ll;JIH ypoBHea IK'fC=10-, 30- /4/. 

3. 

(2) · 
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Tac5.JIBu;a 1 · 
0THOII18HIUI rrpIIBe,n;emrux BepOHTHOCTe:0: E1-nepexo,n;oB 

RIK lIS COCTOHHH:0: OKTYTIOJJbHHX IIOJJOC 

.. 
RIO- Rr,-

3Kcri:ep. · Teop. AJJa- 3Kcnep. Teop. 
ra 

1387 KSB · 1578KsB 
1 .80(18).A 1.62 2.0 . 3.9(6)H 6.3 
1.88(17)H 5.5c 

. 
1434 KSB 1961 KSB 
o.82c12l 0.91 1.33 >2.8 3.3 · 
1.16(24)~ 

1553 KSB . 
.1 .8 ( 14 )B 0;·77 1 .2 - 2.6 

-
. -

-

0.71 1.14 - 2.3 
0.67 1. 11 - 2.2 
0.65 1.09 - 2. 1 

Ilp~eqairne: A-ll3 pac5oTll /41,' 
B-:-ll3 pac50Tll /7 /, , 
c.:..ns pac5o'm /61, 

H-HaCTOHlll8H pac5oTa. 

AJJa-:-
ra 

0.5 

0.75 

0;83 
0;88 
0.9 
0.92 

RI2-

3Kcn:ep. Teop, 

; - -

- 1.57 

1798 KSB 
1.3(7)B L3 

-- 1 .19 
- 1.13 
- 1.09 

. ,, ' 

T9c5.Jll1u;a 2 
IlapaMe'.{'pll, llCIIOJ!b30BaHHHe .B pacqeTax_ 

C ,.', ,, ',.:: 

w, w2 w3 (jx)01 ( jx) 12 (jx)23 J '. J. 
" 1 

(MsB) (MsB) · (MaB) (MsB) 
·20 

··~ /MaB f1,4/MsB3 
., . --

1 .375 '· . 1 .530 1.510: 2·.0 .LBS .L85· ,, 1 ~5.-. 27.65 - 756;5 
,, 

Ilp~8'9:8Hll8: . : (jJK:.. I'O.JIOBHh!e 8Heprllll IIOJJOC;'. - ' . ' . ' , '_' . ·:' ' 
· · ( j )iK' ,::..: 'MaTpwim.nt sJieMeHT Kopm5Jrnc~BE\ BSaHMoile~cTBllH :· · 

X . , .'f'' _ . ·- . . _ ... · ,. •···. -~ _·; _. .r :: r .1' ·: ::·. 

J0 ,'- J 1-. MHepu;noHHHe napaMe'i'p1v Bpamarome:rocff,ocToBa~ 
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Tac5.JIBu;a_ 3 · 
CTpYKTypa OKTYIIOJ!bHHX COCTOHliltlt 

I w;K I 
\li1K 

K=:0 K=1 K=2 K=3 K=O K=:1 K=2 , K=3 

1 .9102 .4143 - - -.4143 .9102 - - . . 
2 • 7651 -.6439 ' - ' 3 .7048 .6069 .3639 .0488 -.3905 .7594 -.4849 -.1888 
-· 

4 .7614 -.5793 -.2912 
5 .6284 .6382 .4358 .0890 -.4279 .7367. · -.3907 -.3487 
6 .7516 -.5225 .:....4026 
7 ~5926 .6482 .4651 .1110 -.4465 .7085 <3112 -.4493 · 
8 .7411 -.4784 -.4711 
9, .5716 .6527 .4812 ·.1253 -.4565 .6811 ..:..2471 -.5163 
10 .7317 -.4438 -.5173 
11 .5575 .6551 .4912 .1356 -.4625 .6568 -.1957 -.5625 
12 .7236 -.4162 ~;5506 .. 
13 ,.5473 .6566 .4987 .1436 - .• 4664 .6359 --:-.154D -.5953 .. -

QII . I 
\li3K • 2K 

2 - .6439 • 7651 - - - - -
3 ;--.5917 .2183 .7626 .1434 -:-.0239 .0850 -.2254 .9703, 
4 - .6358 .7557 .1602 - • 1271 -.3071 .9432, -

.• 

5_ -.6461 .1125 .7217 .2217 -.0683 .1932. -.3697 .9063 . 
6 - .6293 • 7510 .2001 - .1978 -.4037 .8932 
7 -:-.6616 .0577 .6995 .2640 -.1084 .2731 -.4444 .8463 
8 - .6247 .7483 .2229 - · .• 2459 -.4595 .8535 
9 -.6671 .0232 :6847 .2927 -.1410 .3310 -.4885 . • 795 .,., 

10 - .6213 .7464 .2385 - .2803 - • .4959 .8219; .. 
11 -.6698 -.0011 .6736 .3143 -.1667 .3733 -.5162 .7526. 
12 - .6186 .7448 .2500 - .3060 -.5215 • 7965 .· 
13 -.6693 -.0186 ~6647 .3315 -.1872 .4051 -.5345 .7177 

.5 
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KaK BH,n;HO, HS Tae5JJ. 1 CM8lllHBairn:e COCTO.Hmtlt OKTYIIOJ!bHllX 
noJJOC . IIpHBO.n;HT K .YM8Hblll8lrn:IO SHaqeHlfll RIO .IJ;JIH rrepexo.n;oB HS 
K'!C=□-. H K yBeJ!llq8HlllO RI1 .IJ;JI.H nepexo.n;OB HS K'/[=1- noJJOC no 
cpaBH8lrn:IO C R~K' BHqHCJ18HHllX no rrpaBHJIY AJJarH. 3TO CB.HSaHo C 
T8M, qTo qiasH KOMIIOH8HTOB ill OK H ill 1 K B BOJIHOBHX !IJYHKLU,1.HX 
COCTO.Hirn:ll K'!C=O- noJJOCH O,IJ;llHaKOBH, a B COCTO.Hlrn:HX K'lC=1- IIOJIOCU 
IIpOTHBOnOJJOJKHl:l .(CM. Tae5JJ.3) •. IIpHCYTCTBH8 ill02 U ~12 . 
KOMIIOH8HTOB B BOJIHOBHX !IJYHKUH.HX K'!C=2- noJJOCU !IpllBO.n;HT ,K 

. E1 -rrepexo.n;aM Ha ypoBirn: OCHOBHO:tl: noJJOCbl. ]J!.H E1 - nepexo.n;o'B •. HS.· 
K'!C=2- IlOJIOCH HSB8CTHO TOJ!bKO O,n;HO 8KcnepHM8HTaJ!bH08 SHaqeHH8 
RIK' .IJ;JI.H 1=5, KOTOpoe KaqecTB8HHO corJJacyeTCH c Ri:oP.,, 
BH:qHCJl8HHllM B 'paMKax HCIIOJibSY8MO:tl: MO.IJ;8Jlll. COCTO.Hlrn:8 1568.7 
K8B, 3~ IIOKa H8 y,n;aJJOCb BKJIIOqHTb B COCTaB KaKo:tl:-JlllCiO nQJJOCH:. 

,U.n.H OTHOI118Hll.H E1-nepexo.n;oB HS COCTO.HHlfll c qeTHb!MH 
CIIHHaMH IlOJIOC C KiO. HM88M: 

B(E1 ;IK-➔IO ) 
.. gr 

B (E1 ; 2K-➔20 ) 
gr· 

[ 
ill:K ]

2
. 

ill1K 
(3) 

0THOI118lrn:8 (3) He saBHCllT OT ill~K' T.K •. B K'lC=□- IlOJIOCe, 
COCTO.HHll.H C qeTHb!MH I OTCYTCTBYIOT. B paMKaX · MO.IJ;8Jlll ,Il;JI.H Tm<oro, 
OTHOI118Hll.H HM88M B8J!Jt!qHHY ... 1 , T. 8. H8a,n;HaCiaTll'IHOCTb B · 
E1-rrepexo.n;ax HS qeTHH:X I rrpo.HBJJ.HeTc.H He cymecTBeHHo. 
· ,ll.rrH ·noJJyqeHH.H .n;orroJ!HllT8JibHhIX aKcnepHMeHTaJJbHb!X ,n;aHHUx o 

.pacrra,n;e 164Tm ~ 164Er MU BOCnOJ!bSOBaJ!llCb T8M, 'ITO B cneKTpax 
3BK Ha qJOTOnJiaCTHHKax B Hame:tl: paCioTe '131 HaCiJIIO,IJ;aJJOCb 
sHaqHT8JlbHoe KOJ!llqecTBo tteH.n;eHTH!IJHUHPoBaHHHx cJJaC5Hx JlllHll:tl: 
3BK. B KaqeCTB8 .n;onoJ!HllT8JlbHOI'O apryM8HTa rrpH ·Jt!X 

H,Il;8HTHqJHKar.u,rn: MU. HCIIOJ!bSOBaJ!ll corJJaCHe 8HeprHH ,..:.KBaHTa C 
IIpHHUHIIOM PHTIW .IJ;JI.H HSB8CTHb!X paHee HJ!ll BBO.n;HMUX 
aHepreTHqecKHX ypoBHe:tl:. 3TH HOBHe .n;aHHble rrpe,n;cTaBJJeHH· B 
Tae5JJ. 4, KOTopa.H .l{OIIOJIH.H8T pesyJJbTaTH pae50TH ·131. Ha OCHOB8 
HOBl1X .n;ammx YToqHeHa H .IJ;OIIOJIH8f!a CX8M8 pacrra.n;a 164Tm. B 
CX8MY pacrra.n;a (CM. Tae5JJ.5) BKJIIOqeHH: ,Il;OITOJ!HllT8JlbHO pH.n; HOBb!X 

t 

nepexo.n;oB; BB8,Il;8HH HOBH8 ypoBHH - 1495.0 K8B 2-, "1631 ~5 K8B 
3-, 1715. 2 K8B . 2- H 1960. 5 K8B 3-. Ha pHC. 1 rrpe.n;cTaBJI8Ha' 
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\i;, 

,,. 
' ' 

., 
" 

' ' i· 
' 

I 
i 

I 
! 

---

E
1

(f,E
1

) 
K8B 

. 

136. 1 (2) 
137.7(2) 
14□ :6(2) 
159.9(2) 
168.9(3) 
170.6(3) 
190.6(3) 
198~4(3) 
237.6(3) 
318.6(3) 
331'.0(3) 
368~2(3) 
383.0(4) 
465.3(4) . 
484.0(4) . 
526.3(4) 
547.9(4) 
572.9(4') 
574.2(4) 
574.2(4) 
623.5(4) 
685.0(4) 
862.7(4) 

TaC5JlllUa 4 .· 

HoBHe 1-nepexo,n;u: rrpH pacna,n;e 164Tm - 164& 

'I~-I~ 
.. 

I1 ~AI1) IK(AIK) oL ~aq:-~oH. 

' 

- 0.20(7) - 3-2-2-2 1631-1494 
2-1-1-1' 

. ' 
- 0.15(6) - . 1715-1577 
- ,s,Q.05 - CO-CO 1386-1246 

0.4(1) 0.05(2) E1 (1 ,2i+-2-1 1875-1715 
- 0.15(5) (EO+M1+E2) 2+0-2+0 1483-1314 
- 0;20(7) t (EO) 0+0-0+6 1416-1246 
- 0.07(3) - 1-1..:.1-0 1577-1386 
- ·o.05(2) - 4+2-2+2 1058-:-860 
- 0.04(2). - 2+0-0+0 , 1,483-1246 
- ... Q.003 - 2+0_3-1 2278-;"1960 

1-1-o+O' '' 
1577-1246 - A>0.002 -

2+0_3+2 
. ' 

- 0.008(3) - 1314-946 
- "'0.003 - 3-1-1-1 1960:-1577 
- 0.0025(10) - 3-1-2-:-2 1960-1494 
- 0.0015(6) . ; - 2+ -3-1 2444-1960 
- FSQ.0015 - 1_-0..,.2+2 1386-860 
- "'0.0015 - ' 2-2-3+2 1494-946 
- ;...0.0010 - 3-2~4+2 1,631-1058 
- "'0.0010 - 3-1-1-0 1960-1386 
- FSQ.0010 - ~ 3-0-2+2 1433-860 
- , 0.0025(10) - 2+0-2+2 1483-86p· 
- 0.0015(6) - 3-2-3+2 1631-946 
- 0.0010(5) - - -3-1 2823-1960 

7 



,· 

.. j 

pa3pH,zuta 3THX ypoBHeR. 3KcrrepHM8HT8JlhHHR 8H8.JIH3 ITOK838JI, '!TO 
.I(Jlfl .YFOBHH 1960:5 KSB, 3- Ri~crr.>2.8 corJiacyeTCfl C R;~op.=3.3 
(CM. TadJI. 1 ) , .· '!TO. ,naeT B03MOJKHOCTh rrp:mrn:caTh 3TOMY · ypoBHIO 

.K'[=1-. XapaKTep ·pa3pH,zutH H d.JIH30CTh 3HeprHH K pacqe~HHM 
3H8'!8HHHM Il03BOJIH8T T8KlK8 rrp:mrn:caTb ypOBHIO 1715.2KsB K'[=1- • 

Pe3YJihTaTbl pac'!eToB H ,n;on:o~TeJihHHR aHaJIBs 
. · 3KCrrepHM8HT8JlhHblX ,naHHHX /3/ Il03BOJl.flIOT C,l\8Jl8Th CJl8,D;y!<)IIU!8 · 
BblBO,nbl: 
- rrpe.n;nOJIOlK8HH8 .c,n;eJiaHHoe B p~doTe /7 / OTHOCllT8JlbHO K'[=2-

IlOJIOCbl, IlO.I(TB8plK,n88TC.fl pacqeTaMH rrpoBe,neHHblMH B ,n;aHHoR 
padoTe, .11 · He rrpoTHBopeqaT 3KcrrepHM8HTa.nhHHM ,naHHblM 113 
p~crra,na 164Tm; · · · ,,., 

- BblcKa3aHo rrpe,n;rro.nomeHHe o cyinecTBOBaHHH HoBoR oKTyrro.nhHOR · 
BpainaTe.nbHon.rro.ncicbl c K'!C=1- B 164Er, ypoBHM 1-, 2- H.3- c 
3Hepr11IDm 1577~5 KSB, 1715.2. KSB 11 1960.5 KSB OTHOC.flT~.fl, K 
8TOR rro.noce. YpOBHH · 1715.2 /K8B, 2- 11 · 1960.5 K8B, 3-:- .. 
.8KcrrepHM8HT8JlhHO YCT8HOBJI8Hbl BrrepBHe; 

:.c: , OTICJIOH81ill8 RIK OT a,n11a6aTl1'!8CKOro . rrp8BllJI8 · . AJiarH ,!\.TI.fl 
. - rrepexo,noB 113 COCTORHH.fl OTpm.J'.aTe.nbHOR '!8THOCT1:'l CBH38HO C 

Cll.TihHblM CM811lHBa~eM ypoBHeR K'!C=O-, 1--', 2- 11 3- OKTYIIOJihHhlX 
· rro.noc • 

'ABTOpbl BblpalKaIOT Ilpll3H8T8JlbHOCTb rrpoqi. lll.BpHaHCOH H 
· 11:.A.r(aMy 38 rro.ne3Hbl8 odcy)K,I(~Hl'Ifl H u;eHHh!e 38M8'18Hl'Ifl. . 

8 

·-· 

< 

Eyp(l\Eyp) 
· K8B 

1 

91 .4 (3) 
299.43(5) 
860.20(5) 
946.5(1) 
1058.8(2) 
1246.08(6) 
1314.56(5) 

·, 

1386.67(5) 
1416.6(1) 
1434. 1 ( 1 ) 
1483.6(1) 
1494.9 
1568. 7 (2) 
1577. 5 ( 1 ) 
1631 .5 
1702.8(6) 
1715.2 
1765.82(6) 
1788.4(1) 
1833.31 ( 1 ) 
1841 • 6 (3) 
1861 .4 (3) 
1874.6(3) 
1911 • 2 ( 1 ) 
1953. 9 ( 1 ) 
1960.5(3) 
2025. 7 (2) 
2032 , 1/~) .. 
2035.4 
2069.4(2) 

Tac:5.nm.\a 5. · 
CxeMa pacrra,n;a 164Tm--+- 164Er 

I'!CK E+~+, lgf-,; Pasp.HlKaIOIIUie rrepexo,nbl, KsB 
% pacrr. 

2 3 4 5 

2+0 24.4: 5.2 91 
4+0 208 · 
2+2 561 ;769;860 
3+2 86;647;855' 
4+2 198;759;968 .. 

o+o 1.-56 5.8 385; 11 55; 1246 
; 

2+0 
'., 

1.12 5.9' 68;368;455;1015;1223;1314 
1-0 0~92 6.0 . 1 40; 526; 1295; 1386 
o+o 0.85 6.0 170; 1325; 1417 r 

3-□ 57 4; 11 35; 1343 
2+0 0.26 6.5 169;237;623;1184;1392;1483 
2-2 548;635 

3-(0,1) 1268; 1477 
1 -1 0.17 6.6 190;331 ;1486;1578 
3-2 136;573;685 
o+o 1.56 5.6 218;315;388;456;842;1610;1701 
2-1 138;769;855;1624 
o+o 

.. 
1.50 5.6 451 ;520;906;1674;1766· 

2+0 0.77 5.3 47 4 ;729~ 1489; 1697; 1788. 
+· ; ' 2 0 0.51 6.0 973;1534;1742;1833 

co+□) . 358~ 1750 .. : 

(0+0) ' 378;547 
(1 ,2)+ 0.23 6.3 1 60; 1 01 5; 1783 
2+0 

.. 
0.48 6.0 525;667;1819.2 

2+0 0.60 5.9 1 093 ; 1 655 ; 1 862 
3-1 383;465;574;1015;1661;1869 
2+ 0.94 5.7 780; 11 65; 1 936 ' ,. 

' ' 
i r: ~- ,. 786 ; ., 

1943;2036 
2+ 0.18 6.4 355;635;1978 

() 



Tad.mma 5 (OKOHqaHHe) 

' 1 2 3 4 5 

2168.1(2) 142; 1869 
2172.8(1) o+o 1.52 5.4 298;339;407;595;689;858;926;1312 

2081;2172 
2254(3) 2,3,4 1955 
2278.0(1) 2+0 0.32 6. 1 319;795;845;964;1418;2186;2278 
2444.4(1) 2+ 0.57 5.7 729;875;1057;1584 . 
2541 • 1 (2) 0.14 6.3 666;776 
2823.4 (1 ) 1.0 6.2 753;798;863;1877 
3028.8(3) 0.19 5.7 1460; 1714; 1969 
3409.3(2). 2,3,4 1841 ;1974;3110 
3629.3 (7) 2+ 0.46 4.5 1351;2383;2570· 
3768.8(2) 0.25 4.3 1894; 1935;2522 

IIp:01mllaHHe: "-" - .HOBH8 ,n;aHHHe 

3.0 
~ . 

7 • 11 
12- 6 

7 _ 
2.5 -3 11- 10 _,_ 5 

6- 9 ,- 4 
5 - 3 ~r - 8 

_,--. 4_ _,-
Q> 2.0 3-_ 7 

)l 7 2_·_ 
6 =.,= -- 5 

~1.5 ~ 1-··-
J· ---- 4 Uaeor. 

- 2 
1 - -

e:r:p. theor, 
n:p. them-. 

ezp. theor. 

LO I 
If!'= o- K11= 1- K11= 2- K"'= 3-

0.5 

PHc.2. CpaBH8HH8 9KCil8pHM8HT8JlbHHX H T80p8THll8CKHX 9Heprmt 
OKTYITOJlbHHX COCTOffi!mt. 

10, 

JilllTEPATYPA 

1. M,I\YpasaKOB A.A., XoJIMaTOB A.X., TaHradaeB A.A. H .n:p. 

CrreKTpll 9JJ.8K!POHOB BHYTP8HH8fi .· KOHBepcHH 
H8:ll:TpOHo,n;e(fJ:m.inrHHx pa.n;noaKTllBHHX HYKJIH,ll;OB · B OdJJaCTH ' 
A=131-: 172 , TalllKeHT, "YsdeKncraH", 1991 • 

2 • A.n;aM M. , roHc 3 ~ , rpoMoB K. H. , McJJaMoB T. A. , KoHoHeHKo 
r.A., XoJJMaToB· A.X. · KpaTKH8 coodmeHHH OM.HM, .IMO, 1985, 
.I(ye5Ha, -~.69-76. . . . 

3. A.n;aM M. , roHc 3. ~ rpoMoB K; H. ~ V!cJJaMoB T. A. , KoI_IOHeHKo 
I'.A., XoJJMaTOB A.X. MsB.AH CCCP, ,cep.(fllls. ,T.54,.ll9;1990 . 
C .1802. 

' 4. De Boer F.W.N. et .al. Nucl.Phys.1971 ,v.A169,p.577. 
f , • 

5. rpoMoB K.H., McJJaMoB T.A._, YcMaHoB II~H. MsB. AH CCCP, 
cep.(fllls., 1989,' T.53, c~858. 

6. EoH.I(ap.eHKO B.A., rpnropI:ieB E.II., IIpoKo(IJJ:ieB II. T. MsB.AH 
CCCP, cep.(f)M3., 1981, T.45, c.2141. 1 

7~ Fields C.A. et al. Nucl.Phys., 1984, v.A422,p.215. 

'8~ EpMaHCOH III.' Mnxa:ll:JJOB M.H.' YcMaHOB II.H.' T83HChl ,ll;OKJJa.n;oB 
42-co~~maHHfl ITO H,n;epHo:lt cneKTpOCKOITMM H CTPYKType BTOMHOro 
H.n:pa, ArrpeJJJ:i, 1992, AJJMa-ATa. 

9: Mnxa:ltJJoB M.H., Ca(flapoB P~X., YcMaHoB II.H., EpnaHcoH III. H@,. 
T.38, 1983, C.177 • 

· 10.Kulessa R. et al. Z.Phys.A - Atomic Nuclei 334, _1989; 
·, · p.299. 

1LKocbachL., Vogel:P. Phys·Lett. 32B, 434, 1970. 

PyIWIIl1Cb, IIOCTYIIHJia B 113,[laTeJibCK11H OT,ll;8JJ 

5 MapTa 1992 ro,n;a. 

II 


