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AnHKOB 6.A. H AP· P6 - 12350 
AHanHs csoAcTe He4eTH~x HSoTonoe AHcnposHR 
c A= 155, 157, 159 H 161 

HacTOR~aR pa6oTa nocsR~eHa HccneAOBaHH~ CBOHCTB He-
4eTH~x RAeP AHCnpOSHR c A= 155, 157, 159 H 161. MeTOAOM 
o6ono4e4HOH nonpasKH CTPYTHHCKoro pacC4HTaH~ nonH~e 3HeprHH 
RAep B SaBHCHMOCTH OT KBaApynonbHOH H reKCaAeKanonbHOH 
Ae$OpMai..IHH AnR HHmaHWHX OAH04aCTH4H~X COCTORHHH. 8 paMKaX 
MOAenH HeSaBHCHM~X KBaSH4aCTHI..I, HCnOnbsy~~eH BOnHOB~e 

$YHK1..1HH noTeHLIHana ByAca-CaKcoHa, nposeAeH~ pac4eT~ 
OAHOKBaSH4aCTH4H~X COCTORHHA RAep 155,157,159,161Dy. 

Pa6oTa B~nonHeHa B na6opaTOPHH RAepH~X npo6neM OHRH. 

npenpaaT OC51.eaaaeaaoro RBC'l'R'l'y'l'a su:tepR&IX accneaoBaaall. lly6aa 1979 

Alikov B.A. et al. P6 - 12350 
Analysis of Properties of Odd Dysprosium Isotopes 
with A=155, 157, 159 and 161 

Properties of odd dysprosium isotopes with A=155, 
157, 159 and 161 are investigated. By the Strutinski shell 
correction method total nuclear energies have been calcu
lated as functions, of quadrupole ?nd hexadecapole deforma
tions for lowest nionciparticle states. In the framework 
of the model of independent quasiparticles, using _wave 
functions of the Woods-Saxon potential, the calculations 
of monoquasiparticle nuclear states of 155,157,159,161Dy. 
were performed. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

e 1979 06f.eABB6BBW. BBC'f'BryT ll/l6pBWJC BCCJleAOIMBB. /1y6BII 

BBE,[IEHHE 

HacTOR~aR pa6oTa noceR~eHa HccneAOBaHH~ 4eTHO-He4eTH~x 
HSOTOnOB AHCnpoSHR C A = 155, 157, 159 H 161 H no cy~eCTBy 
RBnReTCR npOAOnmeHHeM Ha4aT~X paHee/1/ CHCTeMaTH4eCKHX 
HCCneAOBaHHA RAeP nepeXOAHOA o6naCTH peAKOSeMenbH~X 3neMeH
TOB. 

HaH6onee HHTepeCH~M cpeAH yKaSaHH~X HSOTOnOB RBnReTCR 
RAPO 155Dy C N = 89. Ha OCHOBe aHanH3a BHYTPHPOTai..IHOHHbiX 
E2 -nepeXOAOB nonoc~ OCHOBHOrO COCTORHHR 8 pa6oTe/2/ 6~na 
Ol..leHeHa senH4HHa KBaApynonbHOA Ae$opMa1..1HH OCHOBHOrO co
CTORHHR II" = 3/2- / 155 oy (Jeo -o.22. B pa6oTax 13,4/ npoBOAH
nHCb npRM~e HSMepeHHR 3neKTpH4eCKHX KBaApynonbH~X MOMeHTOB 
OCHOBH~X COCTORHHA HSOTOnOB Dy. nony4eHH~e aBTOpaMH SHa4e
HHR Qo = -0,30 (19) AnR 1530y H 4,58(37) AnR 155Dy yKaSbl
sa~T Ha TO, 4TO nocneAHee RAPO nemHT Ha rpaHHI..Ie o6nacTH 
RAep co cTaTH4ecKoA pasHosecHoA Ae$opMai..IHeA. HccneAOBaHHR/5/ 
c noMO~b~ peaKLIHH (a, 3n) npHsenH K o6HapymeHH~ B RApe155Dy 
nonHOCT b~ paSBRSaHHOA nonOCbl 11 Bpa~aTenbHbiX 11 ypOBHeA, OCHO
BaHHOA Ha C$epH4eCKOA KOH$Hrypai..IHH 2f 7j 2 OCHOBHOrO COCTOR
HHR, HanH4He 3TOA nonOCbl, 3HepreTH4eCKaR CTPYKTypa KOTOpoA 
nOBTOpReT CTpyKTypy pOTai..IHOHHOA nonoc~ OCHOBHOrO COCTORHHR 
4eTH0-4eTHOrO RApa1520y/6tcBHAeTenbCTByeT 06 OTCYTCTBHH 
cTaTH4ecKoA pasHoBecHoA Ae$opMa1..1HH RApa 153Dy . a sosHHKHose
HMe CaMoA nonoc~ 06bRCHReTCR CHnbHOA CBRSb~ CnHHa He4eTHOrO 
HyKnOHa C nOnH~M yrnoB~M MOMeHTOM OCTOBa. 8 3TOM cny4ae 
npeAenbHOA CBRSH /B npOTHBOnonomHOCTb cny4a~ CHnbHOA CBRSH 
C Ae$OpMai..IHeA OCTOBa/ TepReTCR CM~Cn KBaHTOBOrO 4HCna K, 
a Ha6n~AaeMaR "spa~aTenbHaR" nonoca npeACTas.nReT cepH~ 
B036ymAeHH~X COCTORHHA 4eTH0-4eTHOrO OCTOBa, HeSHa4HTenbHO 
HSMeHeHH~X Sa C4eT BnHRHHR He4eTHOA 4aCTHLI~· 

AHanHs HMe~~HXCR a HacToR~ee speMR 3KcnepHMeHTanbH~x 
AaHHbiX 0 BOS6ymAeHHbiX COCTORHHRX HSOTOnOB Dy C A = 155-161 
noSBOnHn npocneAMTb sa H3MeHeHHeM CBOACTB 3THX RAep C yse
nH4eHHeM 4Hcna HeATpOHOB OT 89 AO 95, a npoBeAeHH~e pac4eT~ 
8 paMKaX HeaAHa6aTH4eCKOA MOAenH AanH BOSMOmHOCTb Ol..leHHTb 
BnHRHHe CHn KopHOnHca Ha CBOACTBa H~6n~AaeM~X spa~~TenbH~X 
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nonoc, onpe~enHTb $aKTop~ TOpMomeHHR 8epoRTHOCTeH Ml-, E2-
H El -nepexo~o8, 8enH4HH~ MarHHTH~X ~HnonbH~X H 3neKTPH-
4eCKHx K8a~pynOnbH~X MOMeHT08. B pa6oTe 4HTHpy~TCR OCH08-
H~e, no HaWeMy MHeHH~, HCCne~08aHHR /7-18/, nOC8RiqeHHble H3y-
4eHH~ paccMaTpH8aeM~x a~ecb R~ep Dy. B 3TOT cnHCOK TaKme 
8Kn~4eH PR~ HaWHX nocne~HHX pa60T /3,19,20~ 8 KOTOpbiX 
3KCnepHMeHTanbHO HCCne~y~TCR 8036ym~eHH~e COCTORHHR R~ep Dy, 
aacenReM~e npH pa~HOaKTH8HOM pacna~e H30Tono8 ronbMHR. 

1. 0 ~E$0PMAUHH HE4ETH~X H30TOnOB Dy c A= 155-161 

B ~aHHOM paa~ene CHCTeMaTH3HP08aH~ peaynbTaT~ pac4eT08 
pa8H08eCH~X 3Ha4eHHH K8a~pynonbHOH H reKca~eKanonbHOH ~e
$OpMa~HH H30Tono8 Dy c A = 155, 157, 159 H 161. Pac4eT~ 
npo8e~eHbl no MeTo~y o6ono4e4HOH nonpa8KH CTPYTHHCKoro 121-23/, 
nporpaMMa pac4eT08 COCTaeneHa B.B.nawKeBH4eM. KpaTKOe OnH
CaHHe MeTO~a Mbl npH80~HnH 8 pa60Te/1/, B KOTOPOH H3nomeHbl 
peaynbTaTbl pac4eTa paBH08eCHbiX 3Ha4eHHH ~e$OpMa~HH R~ep 
~ c A= 149-155. HcnonbayeMble npH pac4eTe napaMeTpbl, 

a TaKme cneKTp HeHTPOHHbiX COCTORHHH 8 3a8HCHMOCTH OT K8a~py
nOnbHOH ~e$OpMa~HH f npH8e~eHbl 8 3TOH me pa6oTe. no~o6H~e 
pac4eTbl paBH08eCHbiX 3Ha4eHHH KBa~pynonbHOH f H reKca,qeKa
nonbHOH f 4 ~e$opMa~HH B H30Tonax Dy npo8o~HnHCb TaKme 
8 pa6oTe /24/Ha OCH08e noTeH~Hana HHnbCCOHa. 

B Ta6n. 1 npo8o,qHTCR cpa8HeHHe 3Ha4eHH.:i f H f 4 , 8bi4HcneH
HbiX npH Hcnonb308aHHH 6onee peanHCTH4ecKoro noTeH~Hana 
By~ca-CaKCOHa, c peaynbTaTaMH pa6oJbl/24/. B 3TOH me Ta6nH~e 
npH8e~eHbl paCC4HTaHHble no $OpMyne 24/ 

Q0 "'4/5 z R~ f(l + 1/2t-- f 4 + 0,76f!/ f + 4/9~) 
3Ha4eHHR 3neKTpH4eCKHX K8a~pynonbH~X MOMeHT08 R~ep. Cpa8He-

Ta6nH~a 1 

~mue Harneii padoTu ,ll.a:imue paciOT!l 1241 /3,4/ A 
SKCII. 

f c.. Ft,.tac'I. £ tt Q roc'I. Qo(6apn) 6apH) o 6apH) 

I 53 - - - -0,30(19) 
155 0,20 -0,012 ·1,96 0,188 -0,027 4,7 4,58(37 
157 0,235 -0,025 6,08 0,215 -0,025 5,5 6,14(50) 
159 0,262 -0,035 7,02 0,239 -0,025 6,25 -
161 0,274 -0,025 7,38 0,252 -0,016 6,64 6,65(54) 
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HHe noKa3~BaeT, 4TO B~4HCneHH~e 3Ha4eHHfl Q0 CHCTeMaTH4€CKH 
BbiWe nony4eHHbiX e pa6oTe /24/.TeM He MeHee o6a eapHaHTa Teope
TH4eCKHX paC4€TOB He npOTHBOpe4aT H3B€CTH~M 3KCnepHM€HTanb
HbiM ,qaHHbiM. 

B~4HcneHHble 3Ha4eHHfl paeHosecH~x ,qe<!>opMai..IH~ f H f 
4 

,qnfl 
pfl,qa 0,(\H04aCTH4HbiX COCTOflHH~, ne>Kal!IHX B6nH3H noeepXHOCTH 
<l>epMH, npHBe,qeH~ B Ta6n. 2. BH,qHo, 4TO paanH4Hble o,qH04ac
TH4Hble COCTOflHHfl HM€10T H€CKOnbKO pa3nH4aiOliiH€Cfl paBHOB€CHble 
3Ha4eHHfl £ H £ 4 . B ,qanbHe~wHx pac4eTax Hcnonb3YIOTCfl ycpe,q
HeHH~e no 0,(\H04aCTH4H~M COCTOflHHflM 3Ha4eHHfl paBHOB€CH~X 
,qe<!>OpMai..IH~. 

B Ta6n. 3 npHse,qeHbl ycpe,qHeHH~e 3Ha4eHHfl-; H -; 
4 

,a TaK>Ke 
3KBHBaneHTHbiX HM BenH4HH f3 20 H {340 , 4aCTO HCnOJlb3Y€MbiX 
B pac4eTax. 

Ta6m11..1a 3 

A E E, ~ }lo -}+o 
pacq, 

Q., (6apH) 

I 55 0,21 -0,015 0,24 0,035 5,26 
I 57 0,245 -0,02 0,28 0,045 G,35 
I 59 0,26 -0,023 0,30 0,05 G,87 
I6I 0,275 -0,02 0,32 0,05 7,38 

2. PAC4ET OAHOKBA3H4ACTH4H~X COCTOHHH~ 

B paMKax Mo,qenH He3aBHCHM~x KBa3H4aCTH4 /eM., HanpHMep, 
MOHOrpa<!>HI0/25/j HaMH 6~nH npoee,qeH~ paC4€T~ O,(\HOKBa3H4aC

TH4H~X COCTOflHHR fl,qep. Cpe,qHee none onHC~BaeTCR KOHe4H~M 
noTeH4HanoM By,qca-CaKCOHa. HasecTHO, 4TO B~4HcneHH~R o,qHo
KBa3H4aCTH4H~R cneKTp COCTORHHR R,qep C He4eTH~M 4HCnOM 
HeATpOHOB N 6y,qeT 0,(\HHM H TeM me ,qnfl BC€X He4eTH~X H3o6ap 
c ,qaHH~M 3Ha4eHHeM A, ecnH npoeo,qHTb pac4eT~ c 6ecKoHe4H~M 
noTeHI..IHanoM HHnbccoHa. EcnH >Ke pac4eT~ npoeo,qRTCR c Hcnonb
aosaHHeM Hec<!>epH4ecKoro noTeHI..IHana By,qca-CaKcoHa, To 3Hep
rHH O,(\H04aCTH4H~X YPOBHeA H3MeHRIOTCR C pOCTOM A H n03TOMy 
cneKTpbl O,LlH04aCTH4HbiX COCTORHHR pa3nH4H~X H30TOnOB C ,qaHHbiM 
N 6y,qyT oTnH4aTbCR ,qpyr OT ,qpyra. 

B pa6oTei2B/npHee,qeH~ OAHD4aCTH4H~e 3HeprHH H eonHoe~e 
<I>YHK4HH noTeHI..IHana By,qca-CaKCOHa ,qnR onHcaHHR Ae<I>OPMHpoeaH
H~x fl,qep B o6nacTH pe,qKHX aeMenb. AeTop~ 3To~ pa6oT~, oy
Me4aR, 4TO O,qH04aCTH4H~€ 3HeprHH H BOJlHOB~e <I>YHKI..IHH MeHR
IOTCR npH yeenH4€HHH A Me,qneHHO H MOHOTOHHO, npe,qnaraiOT 
paa,qenHTb o6nacTb R,qep 1509\.:;190 Ha 4€Tblpe 30Hbl c A 
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PHc. 1. Pac4eTH~e /nyHKTHPHble nHHHH/ H 3KcnepHMeHTanbHble 
/cnnOWHbl€ nHHHH/ 3Ha4eHHR 3HeprH~ OAHOKBa3H4aCTH4H~X CO
CTORHH~ B H€4eTH~X R,qpax AHCnp03Hfl. 
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= 155, 165, 173, 181. i-13y4aeMble HaMI-1 I-130TOnbl Dy c A = 
= 155 ~ 161 BKn~4€Hbl B 30HY A= 155. napaMeTpbl nOT€H41-1ana 
An~ He~TpOHHO~ Ci-1CTeMbl 3TO~ 30Hbl cne,qy~~1-1e: Vo = 47,2 Ma8; 
ro = 1,26 <!>M; K = 0,40 <!>M 2 j a= 1,67 <I>M-1. npi-1 3TOM 
3Ha4eHI-1~ napaMeTpOB paBHOB€CHbiX ,Qe¢opMa41-1~ {320 1-1 fi 4o O,QI-1-
HaKOBbl ,Qn~ BC€X ~,qep 3TO~ 30Hbl. 

HaMI-1 6blno npose,qeHo 1-1ccne,qosaHI-1e 3aBI-1CI-1MOCTI-1 nono~eHI-1~ 

O,QHOKBa3!-14aCTI-14HbiX COCTO~HI-1~ OTHOCI-1TenbHO nosepXHOCTI-1 <!>epM!-1 
B l-13oronax Dy np1-1 He6onbWI-1X sap1-1a41-1~x napaMeTpos noreH-
4Hana 8y,qca-CaKCOHa. 8bl6op napaMerpos noTeH41-1ana oco6eHHO 
sa~eH ,qn~ ~,qep155 Dy 1-1 157 Dy, I-1Me~~I-1X 6onee nnoTHbJ~ o,qHo
KBa3H4aCTI-14Hbl~ cneKTp s6ni-131-1 nosepXHOCTH <!>epMH, r,qe 803-
MO~Hbl nepece4eHHR O,QHOKBa3M4dCTM4HbiX ypOBHe~ cpe,qHero nonR 
M HapyWeHI-1R npaBHnbHOCTH OnHCdHI-1R XapaKTepMCTHK OCHOBHbiX 
COCTORHI-1~. CnMHbl OCHOBHbiX COCTO~HH~ M30TOnOB Dy C A 
= 155~ 161 H3MepRnHCb B pa6oraX /~7,28/, 0CHOBHOe COCTORHHe 
~,qpal550y HMeeT I = 3/2. rpoMOB M ,qp./30/ Ha OCHOBe CMCTe
MaTMKH npe,qnO~HnM ,qnR OCHOBHOrO COCTORHI-1~ 155Dy KBdHTOBble 
xapaKrepMCTMKI-1 3/2-/521/. Aeropbl nocne,qy~~1-1x pa6or npl-'t,qep

~HBanHCb 3To~ ~e i-1HTepnpeTa4HI-1. O,qHaKo B pa6oreltt1 npe,q
naraerc~ OCHOBHOMy COCTORHM~ 155Dy B COOTBeTCTBI-11-1 CO 
C$€pH4€CKO~ KOH$1-1rypa4H€~ 2f 7; 2 OCHOBHOrO COCTORHH~ COCe,q-

Hero 4€THO-H€4€THOrO R,qpa 153DynpHnHCaTb xapaKTepi-1CTHKH 
3/2-/532/. KaK 6y,qeT noKa3aHO Hl-1~€ Ha OCHOBe paC4€TOB 

3HepreTM4€CKO~ CTPYKTYPbl Bpa~arenbHO~ nonOCbl OCHOBHOrO co
CTORHH~ R,qpa 155Dy ,npose,qeHHbiX B paMKaX Hea,qMa6aTH4€CKO~ 
MO,qenH/31~ OCHOBHO€ COCTO~HH€ 155 Dy HMeeT nl-1,q!-1py~~M~ KOMno
H€HT 3/2- /521/. 3TOT BapHaHT peanH3Y€TCR npH ycnOBHH, 4TO 
COCTORHH€ 3/2-/521/ cy~eCTB€HHO 6nH~e K nosepXHOCTH <!>epMI-1, 

4€M COCTORHI-1€ 3/2- /532/. 
AnR H30Tonos Dy c A = 157, 159 1-1 161 cornacHo o63op

Hb1M pa6oTaM /32-34/ OCHOBHbiM COCTO~Hi-'t~M npHnHCaHbl Hi-'tnbCCO

HOBCKHe KOH$Hrypa4HH 3/2- /521/, 3/2- /521/ 1-1 5/2+ /642/ 
COOTB€TCTB€HHO. 

PaC4€Tbl noKa3biBa~T, 4TO COOTBeTCTBY~~HM no,q6opOM 3Ha-
4€HI-1~ KOHCTaHTbl CnHH-op6HTanbHOrO B3ai-1MO,Q€~CTBH~ K H napa

MeTpa AH<I><I>Y3HOCTH QOT€H41-1ana a MO~HO npaBI-'tnbHO OnHCaTb 
CnHHbl 1-1 4€THOCTI-1 OCHOBHbiX COCTORHI-1~ BCeX H30TOnOB ,QHCnp03H~. 

npaBI-'tnbHOe OnHCaHHe xapaKTepHCTHK OCHOBHbiX COCTO~HH~ 
B03MOmHO npH cne,qy~~HX ycpe,QH€HHbiX 3Ha4€HH~X napaMeTpOB 
noreH4Hana 8y,qca-CaKcoHa: V0 = 47,2 M38; r 0 = 1, 24 <I>M, K 

= 0,34 <I>M2; a= 1,59 <I>M-1 An~ H30TOnos1550y H157Dy H 

Vo = 47,2 M38; r 0 = 1,24 <I>M; K = 0,36 <I>M 2 ; a= 1,59 <I>M- 1 

An~ H30TOnOB 159Dy H 161Dy • 
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Ha pHc. 1 pacc4HTaHHble O,QHOKBa3H4aCTH4Hble cneKTPbl Hso
ronos Dy c A = 155~ 161 cpaBHHBa~TCR c 3KcnepHM€HTanb
HbiMH, 3aHMCTBOBaHHbiMH H3 pa60T /7-18/.8H,QHO, 4TO nocne,qosa
TenbHOCTb OCHOBHbiX H B036ym,qeHHbiX O,QH04aCTI-14HbiX COCTO~HH~ 
Ka4eCTB€HHO cornacyeTC~ C Ha6n~,qaeMO~, XOT~ MOmHO OTM€THTb, 
4TO OnHCaHH€ 3HeprH~ O,QHOKBa3H4aCTH4HbiX B036ym,qeHHbiX co
CTO~HH~ B paMKaX MO,qenH He3aBHCHMbiX KBa3H4aCTH4 ~Bn~eTCR 

,QOBOnbHO rpy6biM. 
8 pa6ore 4enypHosai35/KOHCTaHTa cnHH-op6HranbHoro 

B3aHMO,Qe~CTBH~ Bb16HpaeTC~ B BH,Qe K = 0, 26 3{1 + 2(N-Z)/A) <!>M 2. 
Cpe,qHee 3Ha4eHHeK, Bbi4HcneHHOe no 3TO~ <t>opMyne ,qnR R,qep Dy 
c A= 155+161, paBHO 0,35 <I>M2,4TO enonHe cornacyerc~ c HC

nonbayeMOH HaMH BenH4HHO~. 
KOHCTaHTbl napHbiX B3aHMO,Q€HCTBH~ He~TpOHHO~ CHCT€Mbl GN 

onpe,qen~nHCb H3 3KcnepHMeHTanbHbiX ,qaHHbiX no napHbiM 3Hep
rH~M, B3~TbiM H3 pa60Tbi/36[3Ha4€HHR napHbiX 3HeprHH, KOHCTaHT 
GN, XHMnOT€H4Hana ,\ H ~enH ti, nony4€HHbiX B pac4eTaX, npHBe

,qeHbl e ra6n. 4. 

Ta6n1-14a 4 

P_.(J) GN ft L1 
H.npo 

/M38/ /M38/ /M38/ /Ma8/ 

155.oy 1,II5 0,154 -6,810 1,037 

157 
/)y 1,079 0,172 -C,553 1,040 

159[}y 
I 

1,044 0,170 -6,370 0,937 

I610y 0,877 0,162 -6,275 0,738 
--

3. 3HEPrHH POTAUHOHHMX nonoc 8 H30TOnAX Dy 

C A = 155, 157, 159 H 161 

KaK noKaaanH pac4eTbl KBa3H4aCTH4HbiX cneKrpoe e o6nacTI-1 

3HeprH~ ,qo 1 , 5 + 2 Ma8, e He4eTHbiX H30Tonax Dy c A = 155+ 161 
npHCYTCTBYOT cne,qyO~He O,QH04aCTH4Hbl€ COCTO~HHR OTPH4aTenb

HOH 4€THOCTH: 
H3 no,qo6ono4eK hu/2 

f7/2 

hg/2 

Ps/2 

- 11/2-/505/' 9/2- /514/; 
- 7/2-/514/, 5li-!523!, 3/2/532/; 
- 5/2-/512/, 3/2-/521/, 1/2-/530/; 

1/2-/521/, 
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a TaKme eoeTORH~R nonom~TenbHO~ 4eTHOeT~: 

~a noAo6ono4eK its/2 - 9/2+/624/, 7/2+/633/, 5/2+/642/, 
3/2+/651/, 1/2+/660/; 

ct s/2 - 31r ;4o2;; 
Bt/2 - 1/2+ /400/. 

B pae4eTax, npoeeAeHH~x e paMKax HeaA~a6aT~4eeKo~ MOAen~ 
e y4eTOM KOp~on~eoea eMeW~BaH~R AnR RAep Dy e A= 1557161, 
Y4~T~Ban~eb Bee yKa3aHH~e OAH04aeT~4H~e eoeTORH~R. 

CoeTORH~R OTP~LiaTenbHo~ 4eTHOeT~. B RApax t55Dy ~ !57oy 
6n~ma~W~M~ K noeepXHOeT~ ~epM~ RBnR~TeR eOeTORH~R 3/2 /521/, 
5/2-/523/ ~ 3/2-/532/. TaK~M o6pa3oM, Heo6xoA~Mo om~AaTb 
e~nbHOe eMeW~BaH~e yKa3aHH~X eOeTORH~~. np~4eM B nonce~ 
OeHOBH~X eoeTORH~~ 3T~X RAep OeHOBHO~ BKnaA AaeT eoeTORH~e 
3/2-/521/. 

Ha p~e. 2 AnR 3T~X RAep yKa3aH~ 3Hepr~~ eOeTORH~~ OTp~
l..laTenbHO~ 4eTHOeT~, OTHOeR~~XCR K nonocaM,pa3B~T~M Ha OCHOB
H~X 3/2-/521/~ H~3KOB036ymAeHH~X OAH04aCT~4H~X COCTORH~RX 
5/2-/523/ ~ 3/2-/532/. 3Aetb *e np~BeAeHbl peaynbTaT~ pac4e
TOB AnR epa~aTenbHO~ nonotbl, nocTpoeHHO~ Ha ~30MepHOM co
CTORH~~ 11/2- /505/, KOTop~e xopowo cornacy~TeR c 3Kcnep~
MeHTOM. 

HeCKOnbKO nOAp06Hee OCTaHOB~MCR Ha pac4eTaX 3Hepr~~ no
nat~ OCHOBHOrO COCTOR~R 155Dy. KaK Y*e OTMe4anocb B paa
~ene 2, aBTOp~ pa60T~ 1 1/np~n~C~Ba~T OCHOBHOMy COCTORH~~ 

1 
r> Dy xapaKTep~cT~K~ 3/2-/532/. B ceRa~ c 3T~M HaM~ 6~n~ 

paCC4~TaH~ 3Hepr~~ YPOBHe~ nonce~ OCHOBHOrO COCTORH~R155Dy 
c eap~a1..1~e~ napaMeTpoe noTeHI..I~ana ByAca-CaKCOHa, np~ KOTo
PbiX B 0AH04aeT~4HOM cneKTpe 6n~*a~W~M K noeepXHOCT~ ~epM~ 
CTaHOB~nOCb COCTORH~e 3/2-/532/. PeaynbTaTbl 3T~X pac4eTOB 
noKa3an~, 4TO xapaKTepHy~ AnR nonoc~ OCHOBHOrO COCTORH~R 
155Dy rpynn~pOBKy ypOBHe~ B 3TOM cny4ae HeB03MOmHO BOC-
np0~3BeCT~. Ecn~ me napaMeTp~ e~6paH~ TaK~M o6paaoM, 
4TO 6n~ma~W~M K noeepXHOCT~ ~epM~ 6yAeT COCTORH~e 3/2-/521/, 
To, KaK cneAyeT ~3 p~c. 2, cornac~e pacc4~TaHH~x 3Hepr~~ 
e 3Kcnep~MeHTanbHbiM~ xopowee. TeM He MeHee ~ e 3TOM cny4ae 
BKnaA KOMnOHeHTa 3/2-/532/ B BOnHOBy~ ~YHKI..I~~ nonOCbl OCHOB
HOrO COCTORH~R OKa3~eaeTCR 3Ha4~TenbH~M. TaK, np~ cn~He 

I = 9/2 OH COCTaBnReT- 25%. TaKo~ me BKnaA AaeT COCTORH~e 
5/2-/523/. B RApe 157Dy nonoea OCHOBHOro COCTORH~R cy~ecT
BeHHO MeHbWe ~cKamaeTCR esa~MOAe~cTe~eM Kop~on~ca. BKnaA 
APYr~x COCTORH~~ B 3Ty nonocy 3aMeTeH TOnbKO np~ Cn~HaX 
I ~ 13/2. 

Pac4eTbl KBa3~4acT~4HbiX cneKTpoe 159 Dy ~ 161 Dy noKa3bl
ea~T, 4TO 6n~ma~W~M~ K noeepXHOCT~ ~epM~ RBnR~TCR COCTORH~R 
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312-15211 ~ 512-15231. 3HepreT~4eCK~e paCCTO~H~~ Me~AY 
spa~aTenbH~M~ ypOBH~M~, pa3B~T~M~ Ha 3T~X COCTO~H~~X B 060~X 
~Apax, 6n~3K~, xoT~ cocTo~H~e 312-1521 I s 161Dy y~e He ~s
n~eTc~ OCHOBH~M. Ha p~c. 3 npOBOA~TC~ cpasHeH~e B~4~CneHH~X 
B paMKaX HeaA~a6aT~4eCKO~ MOAen~ 3Hepr~~ ~OCTO~H~~ poTa~~OH
H~X nonoc, KOTOp~e nOCTpOeH~ Ha COCTO~H~~X OTp~~aTenbHO~ 
4eTHOCT~, C 3Kcnep~MeHTanbHO nony4eHH~M~ 3Hepr~~M~. 

Pac4eT~ YAOBneTsop~TenbHO cornacy~Tc~ c 3Kcnep~MeHTOM, 
a TaK~e yKa3~sa~T Ha 3Ha4~TenbHO MeHbWY~ ponb KOp~on~cosa 
B3a~MOAe~CTB~~ B ~30TOnax 159 Dy ~ 1S1Dy no cpasHeH~~ C ~30-
TOnaM~ 155Dy ~ 157Dy. , 

CocTo~H~~ nono~~TenbHO~ 4eTHOCT~. H3secTHO, 4TO s ~30Tonax 
3To~ o6nacT~ 3~~eKT~ B3a~MOAe~cTs~~ Kop~on~ca Ha~6onee 
c~nbHO npo~sn~~Tc~ An~ cocTo~H~~ poTa~~OHH~x nonoc nono~~
TenbHO~ 4eTHOCT~. B 3TOM cny4ae Heo6xoA~Mo Y4HT~saTb ABa 
~aKTa. Bo-neps~x, MaTp~4H~e 3neMeHT~ s3a~MOAe~cTe~~ Kop~o
n~ca Me~AY COCTO~H~~M~, OTHOC~~HMHC~ K nOA06on04Ke i 1312, 
HaCTOnbKO senHKH, 4TO HCnOnb30BaHHe npOCTOro aAHa6aTH4eC
KOrO npH6n~~eH~~ HnH TeOpHH B03My~eHH~ CTaHOBHTC~ COBepWeHHO 
Hes03MO~HbiM. Bo-sTop~x, AOnonHHTenbH~e HCKa~eHH~ poTa~HoH

HbiX nonoc B03HHKa~T H3-3a CHnbHOrO ~N- ±2 CMeWHBaHH~ nap 
OAH04aCTH4H~X COCTO~HH~ {112'" /660/,1/2+/400/H {3/2+ /651/, 312+ /402/ !, 
KOTOpoe npo~sn~eTc~ rnaeH~M o6pa30M s ~Apax c Ae~opMa~~e~ 
f3 20 - 0,3. /B HaweM cny4ae 3TO 159 Dy H 161 Dy 1. 

B cs~3H c 3THM npHMeHeHHe HeaAHa6aTH4ecKo~ MOAenH An~ 
pac4eTa 3HeprH~ ~ BOnHOB~X ~YHK~H~ spa~aTenbH~X COCTO~HH~ 

nonO~HTenbHO~ 48THOCTH B paCCMaTpHsaeM~X H848TH~X H30TOnaX 
Dy ~sn~eTc~ oco6eHHO ~enecoo6pa3H~M. 

B ~Apax 155 Dy H 157Dy 6nH~a~WHMH K nosepxHOCTH ~epMH 
~Bn~~TC~ COCTO~HH~ nonO~HTenbHO~ 4eTHOCTH 112+16601 H 
312+16511. 8 CB~3H C 3THM B BOnHOB~X ~YHK~H~X HH~a~WHX 
COCTO~HH~ nono~HTenbHO~ 48THOCTH, Ha6n~AaeM~X B 3THX ~Apax, 
He06XOA~MO O~HAaTb 3Ha4HTenbHY~ npHM8Cb 3THX COCTO~HH~. 

3KcnepHMeHTanbHO Ha6n~AaeM~~ a ~AePHbiX peaK~H~X I 11,12/ 
cneKTp COCTO~HH~ nono~HTenbHO~ 4eTHOCTH 155Dy H 157 Dy 
yKa3~saeT Ha 6onbWY~ senH4HHY napaMeTpa paae~3~BaHH~ a , 
KOTOP~~ MO~HO O~eHHTb, HCnOnb3Y~ aAHa6aT~48CKOe COOTHOWeHHe 
E1+2 - E "'2A(21+3)+(-1) 1+'>i 2Aa, rAe A"' h I2J - spa~aTenbH~~ 
napaMeTp. 

np~MeH~~ 3TO COOTHOWeH~e An~ ypOBHe~ POTa~HOHHO~ nonoc~ 
C nHAHPY~~HM KOMnOH8HTOM 112~16601, HMeeM B cny4ae 155 Dy 
A .. 26 K3B, a .. 12, as cny4ae 157DyA .. 15 K3B, a•lO. 

Pac4eT epa~aTenbHoro napaMeTpa An~ coceAHero 48THo-
48THOro ~Apa 156 Dy 137/ no ~OpMyne E1+2- Ey = 2A(21 + 3) AaeT 
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3Ha4eHHe A~ 20 K3B, KOTOpOe 6nH3KO K cpeAHeMy 3Ha4eHH~ 
apaiJiaTenbHbiX napaMeTpoa a FIApax 155Dy H 157 Dy. 

BenH4HHa o6o61J1eHHOro napaMeTpa pa3BFI3biBaHHFI, pacC4HTaH
Horo no HeaAHa6aTH4eCKOH MOAenH /eM. Ta6n. 5/ B 155Dy, 

Anfl COCTOFIHHH C I 17 =9/2+, 13/2+, 17/2 ... npaKTH4eCKH 
nocTOFIHHa H pasHa a (I)= 10. 3To 3Ha4eHHe cornacyeTCFI c aAHa-
6aTH4eCKOH 04eHKOH H yKa3b1BaeT Ha TO, 4TO BbiAeneHHble co
CTOFIHHFI o6pa3y~T nOJlHOCTb~ pa3BFI3aHHY~ nOJlOCy C He4eTHbiM 
3Ha4eHHeM aenH4HHbl I+1/2. 0CHOBHOH BKJlaA B 3TH COCTOFIHHFI 
AaeT KOMnOHeHT 1/2+/660/. AHaJ10rH4Haf! CHTYa4HFI Ha6n~AaeTCFI 
H a fiAPe 157 Dy . CocTOFIHHFI c He4eTHbiM 3Ha4eHHeM aenH4HHbl 
I + 1/2 HMeeT nHAHPY~UIHH KOMnoHeHT 1/2 + !660 I, a c 4eTHbiM 
I+ 1/2 - KOMnoHeHT 3/z+ /651 I. · 

BenH4HHa o6o6UieHHoro napaMeTpa pa3afl3bJBaHHfl /as/ yKa3bJ
aaeT Ha TO, 4TO nonHoe pa3BFI3biBaHHe a nonoce nono~HTeJlbHOH 
4eTHOCTH a 157Dy npoHCXOAHT npH cnHHe I .. 13/2. 

nony4eHHble B pac4eTaX 3HeprHH COCTOFIHHH 3THX nonoc 
npHBeAeHbl Ha pHc. 2. KaK BHAHO, pe3yJlbTaTbl pac4eTOB xopowo 
cornacy~TCFI C 3KCnepHMeHTanbHO nOJly4eHHbiMH 3Ha4eHHFIMH 3Hep
rHH Anfl COCTOFIHHH nonO~HTenbHO-H 4eTHOCTH 155Dy H 157Dy. 

3Ha4eHHFI napaMeTpoa, Hcnonb30BaHHbiX a pac4eTax, yKa3aHbl 
B noAnHCFIX K PHCYHKaM. 

B Ta6n. 5 npHBeAeHbl Bbi4HCJleHHble aMnJlHTYAbl CMeWHBaHHFI c1k 

H 3HeprHH COCTOf!HHH pOTa4HOHHbiX nonoc B H30TOnax Dy 
c A = 155+161. 

B 3aKn~4eHHe aaTOpbl C4HTa~T cBOHM AOnroM no6naroAaPHTb 
M.H.6a3HaTa 3a noMOIJib a oTnaAKe nporpaMM pac4eToa, Hcnonb-
30BaHHbiX a AaHHOH pa6oTe. 
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