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HaaHOBa c.n., KoMOB A.n., llJnpliKOBa H.IO. P4 - 8406 

PaaHoaecHb1e necpopMauuu f3 20 u f3 40 HJ:1ep Ha'Iana ot5nacTu 

BKTHHHJ:10B 

PaCC'IHTaHbl ?~BHOBeCHble necpopMBUIIH f320 , , {3 40 , a TaKJKe KBanpy-

llOJlbHbie H reKcaneKanonbHbie MOMeHTbl ll30TOll0B Rn , Ra , Th H nerKHX 

H30TOllOB U. .llnH Bbl'IHCneHHH OJ:lHO'IaCTII'IHOH cxeMbl ucrronb30Bancg IIOTeH

uuan CaKcoHa-Bynca. 

Coo6!IleHHe 061.e~HCHHOro HHCTHTyTa a,nepHblX HCCJ10,!lOBatDdi 

,ay6Ka, 1974 

Ivanova S.P., Komov A.L., Shirikova N.Yu. P4 - 8406 

Equilibrium Deformations {3 20 and {3 40 of Nuclei 
of the Initial Region of Actinides 

Equilibrium deformations {320 , {3 40 as well as quadrupo
le and hexadecapole moments of isotopes of Rn, Ra, Th and 
of light isotopes of U have been calculated. The Saxon
Woods potential was used for calculation of the one-par
ticle scheme. 

Communications of the Joint Institute for Nuclear Research. 
Duhna, 1974 
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"ccne,nOB811HIO P8BHOB8CHblX ,neq,opM8LU1l1 fl,ILep IlOCBHll\8HO OO~blliOe 

lll!C1!0 pa6oT, K8K 3KCnepl1M6HT81!bHblX , T8K l1 TeOpeTJ11lecm1x. :iTO CBH-

38HO C TeM, '!TO P8BHOB8CH8fl ,ne(J!opM81(11fl flB1Ifl8TCfl 0,ll,HO" l13 OCHOlll!blX 

fl,IL8pHHX xapaKTt;pl/2CTl1K l1 CYllleCTBOB8Hl1e U1ll1 OTCYTCTBl1e HY1ICBO'' pan

HOB8CH0!1 ,neq,opM81.(l111 npe;llOilpe;n;e;rrfleT Bb160p fl ;llepttot: MO,I(C1Il1. B H8C'f0fi

Jl\88 BpeMfl TBep,no YCT8UOB1!8Hbl 3H8'l8Hl1fl paBHOBCCHblX ,l.lClJ.JOPM81.\U~i T8K 

H83blB88MblX CHJII,HO,ILeqiopMl1POB8HHblX fl.I(ep (ISO ~ A ~ 180; A? 2,:0). 

"syqaroTcfl 11HOBble 0611acT11" ,neqiopM81.\l1l1 A ,..,,130, nepexo,n,mrn H,ll,pa, 

pacnoJIOllt8HHHe Mel!t,n,y o6;rraCTflMl1 Cl11Il,HO.I(e!I,opM11pOB8HHLIX fl ;llCp. 

B n ocne,nHee BpeMJ'I no_flBl11ICfl l1HTepec K8K K HeiiTpOHO,ll,8CJ.1lll.\HTHbllA' 

TaK l1 H8iiTPOHOl136blTO'!HblM fl,ll,P8M i-i K IIOHB1!8Hl1IO II IIOBbl:X: OCTPOBOB 

CT86l1Jil,HOCTl1 11
- CB8PXTfllK8JlblM 3;rre1v:eHT8M. 

Pattee 6b11!l1 flPOBe,neHbl pacqeTbl ,ll,1Ifl H,D,ep 0611aCTl1 81{Tl1Hl1,I\OB [ 
1 J. 

Pacc'!l1T8!1Hble B pa6DTe {l] paBHOBeCHble ::JH8!l(;!ll1H ft J.0 11 f ,,o 
6blJil1 Hcno;rr1,soBaHbl saTeM np11 npoae,JJ;ett1111 cneKrpocKonnqecK1:x· pacqeToJL J 
;z(Jlfl J'l,JJ;ep C A > £'.c.0 • ECJ!l1 oopaTl1TbCH K 8H8J!Ori!'lllblM pacqeTaM l\1IH 

;rrerKl1X l130TOilOB T0pl1H l1 ypatta, ·ro OK8l!CTCH , 'lTO u,,HO'l8CTll!lll8H 

cxeMa 3Tl1X H,ll,8p 0:meT IDTJ!l1'l8T1,CH ilT TOi1, IWTOpaH 6UJl8 llpl1IIHT8 pa

Heef c. ,3 J . II03TO!,IY B03Hl1KJI8 H80UXO,l\l1!:.0CT1, ;llO.iH'i:l>Cii corJinCOll8lll1ii 

B IlpOBOAHMblX 11CCJ!l:/{0B8HHHX. C ::iro: I.(8JibY.l Mbl npoBe.nH BJ:.l'll1CJICHUii 

p8BHOB8CHblX 3H8!lCl!l!'" ,l.l~tj,Op!,181.\11 :' ~20 , p '10 OCIIOBllblX 

COCTOiiH11Vi 'l8THO-qeTHblX H.ztep 11aqa;rra OCJI8CTl1 8K'l'l1Hl1,l.lOll. 0KTYIIOJl1,H[lfl 

;ll8tiiOPl.181l,l'lii fl,n,ep a:roH 0611acTll cor;rracHO pacqeTaM [ 
4 ] P81i!H8 HYJIJO. 

Pac!l8Tli dblJII" np·iae,JJ;eHbl no xopo1110 Y,3B8CTHOUY uero,ny CTPYTllHC-

KOroL5] • Ilo3TOMY Mbl tte dy,JJ;eM np11BO.JJ:HTb cpopMyJibl , 

HCil0JIL30BaHHlie B Hatlll1X BblllHCJI8HHIIX lcM. ,11anp111.1ep, padory[IJ) • 
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B 1ca4ecTBe o;~uoqacTn'!uor. cxei:u ncnon:r,aonam1c:r, jpODHH :rneprnn, 

,:uny4ac1.:uc np:1 ,~1iarouaJmaau1m :rnepren,iecKon 1,;aTpnuu [ c.J- !10-

:r..;a:.;;a.,1 cpe 11ncro nunH 6u.rr m,6pau D m1.ne noTeuu,iana Caxcoua-By)(ca 

C nupthV!JJi:lM!l, y,ta38HHULUI D ·rauJI,iUC :::. o'rl'I napai.;eTpU Ciwm llO,llOO-

µami iip:: r,epnoaa4nn:r,uoM npone;.wuna cneRTpocRonnqec1m:~ pacqeToB [ 3}. 

TaclJ111Ua I 

A He" TpOH!Il,Ie CIICTe!.:1:1 iJpOTOHHliC Cl!CTCMU 

Vo, :,;3;-, ro,, ~p,~H J 1 t;Jep1.m-1ae, c,ep1mt:: I Vo I l,l3B ro ,,t::epi:~;G.{2 ;,epM11-½e,,: epMnc 

~i9 40,7 1,26 I,45 0,43 61,0 I,24 I,55 0,375 

i:kJHl 'll!Hbl I\OHC1'aHT napnoro B38UIJO,lle:'CTBl1H B3HTU 113 paClOTLI [ 61. 
i) ,.,01'0/(C OUOJIO'!C'!IIO'' nonpaBKll lipl!CYTCTBYCT napaMCTp 

JCiJt;..\JlCilllll 4 ' 3allilCHllUli: OT Bbl6opa cxer,:u.' B H81iieM CJJy'!ae 

d = 'I. 

i'l;Jj'JiMCTU fJUC'!CTOD 110!(a3a!ibl Ha PJIJC. 1-3 ,1 B T80Jll1Ue i::. 

bLJtJ!JC.)]0Jli'lfl npOBO;l\llJJIICI, i'(JIH 3118'!elll1M fzo B llHTepnane OT 0,08 

,10 O,i4 c waroM APzo= 0,02 11 .l!JJH s11aqett11i1 /3110 OT 0, Qj ,1(0 

0 111 c waroM A~ =0, 02. , /'to 

llO cpaBUCHl1IO C npe;l\U)(Yll\lll1!l1 pacqeTaMH [ r] Ml:I fl O Jiy'll1 Jll1 )lJlH 

uo01·011on Topm1 .1 ypana uec1rnn:r,Ko 6on:r,llil1e _31ia'!eH11H fzo n /vo . 
:JTO, UO-Bl'.,llllMOMY ,CEH3ano C Bb160pO!J o.~11oqac:r,1'!HOti CXCLiU yponnev. , 

!Jpu jECJ111qemm lJIICJia ae:iTpouon pannoBecuoe ;:iuaqett11e /J20 yBen11-

lfri1Jae·rcH AJlii r:aii!,i\01'0 U3 paccMaTpl1B8CMUX 3JJeMeHTOD. ll 3UeHeHUH C A/ 
B BCJlll'!llHe /!>10 cymecTBCHHO MCHI,lliC l1 38 UCKJJJOqeu11eu OT,lleJJI,HUX 

CJly'!aeB H8XO.ll,HTCH B npei'(eJJax TO'!IIOCTU Bhl'Il1CJJeHl1tl, .Jam1Cl1IJOCTl, OT 

f.,0 · "Mal'imH" (c11.p11c. 3 ). Pa3uocT:r, attepm'' .l,\eqiopMal.lll11 

4 

"' 

~ 

(J 

.-, 

npll paBHOBeCHOM 3Haqemrn j3 io l1 np11 fl 2,J =0 ,noc:rnraeT BeJJH'lllHU 

~ 6 M3B ,nJI.fl 113oTonoB Th 11 ne1111q11uu ~ 9 M3B .I\JJH naoTonoB V. 
8TO .11aeT OCHOBaHHe ClJHTaT:r, 3Tl1 fl.l\Pa .11e-:_iopM!-lpOBaHH1ilMH' l1MeiOl!\l1MH 

ii)opMy BUTflHyToro 3JIJlllilCOl1.l\8, 

0 .zo , Q'{o 

/2.0 B 

3naqeuuH 

[I] np11 

BU'lllCJlCHLl,ITO WOpMyJJaM, npl1Be,lleHHLIM 

l1 f,~o 'paBHLIX paBHOBCCHUM, 

ABTopu npl13HaTeJILHli B. r ,COJIOBLeBy, JI. A,!AaJIOBY 3a 0ClcyJB:.l(eH11.fl, 

B.M.CTpyTuuc1rnuy aa npe.11ocTaBneuuy10 nporpaMMY pacqeTa oooJJoqeqnoii 

nonpaBI{l1 11 B,B.IlarnReBnqy aa noMOl!\:r, np11 npoBe.11eH1111 pacqeron. 

' 
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Tadnv.na 2 

P8BHOB6CHH6 ~Elq)OpMBUIDl /3 2.0 • f31to 11 

I KBa~pynom,HUe l1 reKca~eRBilOJll,HHe MOM6HTN ;: 

i reop. 3KCll. T~Op. . PBBH, p8BH, 
fl.npa p20 £40 r8-E24cM2 Ig~24cM2 roi48cM2 

\ Rn 226 O,I55 0,078 6,99 2,I2 I 

228 O,IBO 0,080 8,22 2,48 

R~ 224 O,I3I 0,073 5,95 I,96 
O,I60 0,086 7,46 2,5I 226 

228 O,IBO 0,090 8,5I 2,8I 
230 0,198 0,09I 9,45 3,00 l 232 0,220 0,088 I0,54 3,20 

Th 224 O,I24 0,073 5,75 I,95 
226 O,I63 0,092 7,83 8,25 ± 0,46 2,75 
228 O,I74 0,096 8,46 8,46 ± 0,45 2,99 
230 0,200 O,IOO 9,88 8,9I ± 0,45 3,38 
232 0,214 0,097 I0,63 9,88 ± 0,25 3,48 

I 

U 228 O,I78 0,097 8,86 3,I2 ,! 

230 O,I79 o,roo 9,00 9,46 ± p,69 3,25 
232 0,214 O,I03 !0,94 9,48 ± 0,60 3,75 ·,I 

234 0,226 0,104 II,6I 9,77 ± 0,38 ,3,96 

/. 
)i 
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Lt 
&(,.,~) 
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"' "' 2-ztiR 
./ ~ 

2 t 

""' ""' 
/ 2.2.6 R / (\ 

-( I ~ ~"" _?/'.__..... /2zsRo. 

0 
O,M o.~o 012. Oilf 0-1G 0-13 0,20 0,22 0,2¼ ~20 

' • I I 

PHc.I. IlOBe~eHHe 3HeprHH OCHOBHOro COCTORRHR H30TOOOB 
PlUHR B 38BHCIWOCTH OT .fo 20 npH J ., 0 = 0, IO 

5 

.If 

3 

2 

-f t 
""'"'"' 

~U8Th 

0 t ~ __,/' 
ZJOTh 

232.Th 

-1 
o,08 (),{O (),12. O;f'c 0.1, O,i& 0,20 0,22 o,'l.'< p2.o 

PHc,2. iloBe~eRHe 3HeprHH OCHOBHOro COCTORRHR H30TOOOB 
TOpHR B 3aBHCmtOCTH OT -,J3 20 npH ~'3 ~o =0, IO. 
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0 
O,ot, 0,08 

-i 

221n, 

230Tl, 

uin 

o,W O;f2. O,f4 p1io ~06 0,08 0,10 O,f2 0,111 p1io 
a) S-) 

~~, 22su 

I \ 2~°ll 

ot\~ / I v2u 

_., 

0,06 0,08 0,i0 0,i2. 0,i4 ~t,o 

€) 
PHc.J. IlOBeieaHe aaeprHH OCBOBBOro cocroRBHR H30TODOB 

a) pa..u, d) ropaa, B) ypaaa B aaaxcH11ocru or 
J3 40 npx fl 20 = ft 2l8.B'a • 
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