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S u m m a r y 

It is shown that taking into account of the 
finite size of a -particle leads to decrease . 
of' the a -decay absolute probabilities by two:... .. 
three orders of magnitude and also to the de
pendence of the relative a-widths on the orbital 
momenta of nucleons forming an a -particle. The 
effect o{ the' a -particle polarizability (which 
role incre?lses with the L growth) is studied •. 

In the framework of_the superfluid model· 
the absolute probabiliti~s are calculated for 
the fav6red~a_ -transitions of more than 200 nuc-
lei."• · - · . 

The theoretical; a -widths turn out, to be 
smaller than the experimental ones by ·a factor 
of :10 which' is approximabaly constant·for.all 
the nuclei. studied. 
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.:·- 1. ·B nocne~nee apeM.II . ~ocTHrHyT onpe~eneHHhiH nporpecc 

B TeopeTH'ICCKOM OllHCaHHH a6COJIJOTHhiX BepO.IITHOCTCH a .-pacna

~a /I ,2/ .. TeopeTH'IeC~He a -wHpHHhi c!lJepH'ICCKHX .11~ep, pacc'IH

TaHHhJe C Y'ICTOM CBepXTCKY'ICCTH B npH6JIH)!(CHHH TO'Ie'liiOCTH 

a-qacTHUbl /Kor~a o6oJioqetiHhiC BOJIHOBhiC lPYHKUHH 'ICThJpex 

HyKJIOHOB, !lJopMHPYIDJUHX a -qacTHUY; HMCJOT coana~aJOwHe apry

Men;~Y. oi<a3hlaaJOTC.II clfcTeM~TH'IeCK.H 6onhU1e 3~cne_PHMt;HTanh-
HhiX , • , . 

PacMyccen B-, paMKax Tpa~HUHOHHOH R-MaTpH'IHl'ii 1-eolmH 

a -pacna~a H3Y'IHJI BJIHHHHe iwne'IHhiX pa3Mepoa /"neTolfe'H,?f™"/ 

a -qacTHUhl Ha OTHOCHTCJihHhiC aepOHTHOCTH a -pacna~a . • 113 

pa60Thl /4/ cne~yeT; 'ITO. 3~eKT HCTO'feqHQCTH HBJIHCTCH Ba)!(HhiM, 

OH 3a.BHCHT OT o6oiJoqe'fHOH KOHlPHrypaUHH pacna~Horo COCTOJIHHJI 

H op6HTanhnoro MOMenia BhmeTaroweii a -qacTHUhi. O~naKo ne

TO'Ie'IHOCTh a - 'laCTHUhl MO)!(CT CYJUCCTBCHHO CKa3hJBa ThCH H Ha 

a6conro.THhiX aepoJIT,HOCTHX a -pacna~a. B . nacToJiweii · pa6oTe 

H3Y'ICHhl nonpaBKH 'K a6COJIJOTHhiM TeopeTH'ICCKHM a -wHpHHaM, 

· paCC'IHTaHHhiM - B TO'IC'IHOM npH6JIH)!(eHHH/J/, KOTOphiC CBJI3aHhl 

C Y'ICTOM KOHC'IHhiX pa3Mep()B a -qacTHUhl. llpH 3TOM KpOMe 

3lPlPCKTOB, cBH3aHHhiX c oco6ennocTHMH nepeKphJBaHHJI ny:KnoilnhiX 

o60JIO'IC_'IHhiX lPYHKUHH C BOJIHOBOH lPYHKUHCH • a-'laCTHUhl, H3Y'ICHO 

BJIHHHHC , 3aBHCHMOCTH llOTCHUHaJia B3aHMO~CHCTBHH a "'laCTHUhl 

C K.OHC'IHhiM Jl~pOM OT' ee BHYTPCHHHX nepeMeHHhiX /"nonHpH3ye·-

MOCTh".a -qacTHUhl/. , 

2. PaCCMOTpHM, 'll01Ih3YHC.h MCTO~OM pa.60Thl /~/ o6wee BhJpa

)!(CHHe ~JIJI wnpHHhi a -pacna~a c!lJepnqecKoro n~pa B o6ono_qeqnoii 

MO~eJIH 6e3 CMCWHBaHHH KOHlPHrypaUHH. 

llap_UHaJihHaH WHpHHa ~JIH BhiJICTa a -qaCTHUhl C MOMCHTOM 

L HMeeTBH~: 

L ' L 2 ra = 2rr l < (j I <I>/ vaA II <Ill > l ~ - /1/ 

. ·<~>":Mi (r; , ... ,r~J- o6on~-'IC'IHaH BOJIHOBaJI lPYHKUHH MaTepHHCKOro 

.ll~pa, aHTHCHMMeTpH30BaHHaH flO . BCCM . HYKJIOHaM. llOTCHUHaJI 

B3aHMO~CHCTBHJI a -qacTHUhl C ~O:'fCPHHM B~POM B nepB!JM npH-

6JIH)!(CHHH npe~cniBHM KaK 

3' 
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VA(~ ,-;2,-;3,?4)= k VI (li'.IJ=~ Vll(r.), a I 1 I. I 0 I 
/2/ 

.... 
r:.ne V1 (r1.) · - peanhHhie qacTH onTlfqecKnx noTenunanoB uyKnonoB. 

lflyHKUH.II BhiXO)J.HOrO KaHana lfl f HOpMHpOBaHa Ha 0 ·4JyHKUHIO 
no 3Heprnn: 

L ft LJ; 
Ill! =}; CMtMM. 

M1 ,M I 
Xa (~, 12 ,13 ,14 )Sa (1,2,3,4) x 

/3/ 
x wftMt (rs , ••• ,tA) 5L (R)YLM (R ). 

ltMf-> -> 
3.nech IJI (r5 , ... ,r A) - BonnoBa.R 4>YHKUH.R .noqepuero .RJJ.pa. One-
paTop (j yKa3hiBaeT Ha aHTHCH-~MeTpH3aUHIO DO BCeM .A HyKnOHaM. 

Ilp.ocTpancTBenuaH qacTh BHyTpeuue:H BonnoBo:H 4>YHKUHH 
a·qaCTHI.lhl Xa 6epeTC.II B CHMMeTpHqHOM BH)J.e: 

X (
t .... .... .... .... .... .... 13312 .1. 

a 1 ,r2 ,r ,r_ )=X(~ c c )-( 3t2 
3 4 a 1 ' <,2 ' ~3 - 2;; ) 

{3 2 
--4~; 

2 I e 

a aHTHCHMMeTpHqHa.R CllHHOBa.R qaCTh Sa paBHa: 

s- (1,2,3,4) ='I' (1;2) IJI (3,4) 
a Y, Y, (00) , Y, Y, (00) 

,J, -2 
( {3 = 0,434 . 'i' ) • 

/4/ 

/4'/ 

Hil.neKChi i · n 2 OTHOC.RTC.R K npoTonaM, a 3 H 4 .- K ne:HTponaM. 
Hcnonh3YIDTc.R Koop.nnnaTLI · 

i! 1 .... ..... . ~-+ L -+ . -) -+ -... . 
c, =- (r -· r ), c, = (r +r -r -r ) ' 

1 V2 1 2 3 2 1 2 3 4 

-> 1 . . /5/ 
1:. .... .... ;t 1 .... . .... .... .... 
"'2 =-=-(r3-r4)' 'J< =-(r1+r2+r3 +r4 ). 

. ~ 4 

FL(R ) 1 . 2iii 
lflyHKUH.II OTHOCHTeJihHOrO )J.BH)KeHH.II JL (R)= . 'R h V krr . , r)J.e . 

F L (R)- peryn.RpHa.R KynonoBCKa.R BOJIHOBa.R 4>YHKUH.II. 

3aBHCHMOCTh n··wnpHHhl /1/ OT.o6onoqequo:H CTPYKTYPhl HC~ 
XO)J.HOro COCTO.IIHH.II paCCMOTpHM B TepMHHaX HHTerpana nepeKpbiTH.II, 
0 (R), ICO-fOphiH BBe)J.eM CJie)J.yiOII.lHM COOTHOWeHHeM: 

L 

4 

'• 

. L . · 2 
<!Ill I~ llll; > =f0L(R)5L(~)R dR: /6/. 

Ilocne HHTerpHpOBaHH.II no nepeMeHHhiM ~, ••• ,(A H CYMMHpOBaHH.II 
no cnHHOBhiM nepeMeHHhiM .noqepuero .RJJ.pa nonyqnM 

" "' "' " I jPf j"l Jf I ': . ' L 
0L( R) . = }; j j Jl L j12 j34 L < pl j1i2ll P. ><nlj 3i) ln;'::>G1: ..i (R), 

1. i.' p. n. · 1 1£34 
1 34 I I 

. . .,. . . . 171 
Jp, 1n l 

I I -II ..... 

'G'L· (R)=-fC1_1x (~ ~2 ~3)Sa(l234)VUA(R,~1 ,~~~~3)1YLJO-dxy8 x /8/ 
112134 a 1 . . 

LM. . ' . '-> -> .... 
X c/J . (r; ,r; ,~ ,-;

4 
Jd~ 1 d~2 d~3 -dflR 

112134 

3.nech ,.. ___ . 
i = v 2 i + r, < P i i II P > , < n i i II n >-

{·12 1 .. • 134 i. 

re'ueanornqecxne Ko34>4Jnu;neHThi oT.nenenHH naphi npoTonoB 

C MOMeHTOM_i12 ~3 C()CTO.JIHHH. n 1 ~!~ 1, n 2 f 2 j 2 .. ~ nap hi HeHTpOHOB · 
H3 COCTO.IIHHH n/31 3 , n4 f 414 C J34 • . . . • . . 

IlpOH3Be)J.CHHe o6onoqeqHhiX .4JYHKUHH qeThipex OT)J.en.ReMhiX 

HYKJIOHOB 3anHCaHO B BH)J.C 

¢
1
!-M

1 
• . (t

1
,1

2
,r

3
,?

4
J=[G[if1 · o .(r1)1/1 o . (r~JLx · /9/ 

1234•• · .. "1 1·111· n2L212. 112 . 

x (j [1/Jn 'f ·
1
• (r'j Nn f 1• · (r4 J1 1·· 1LM .... 3 3 3. 4 4 4 34 . . . 

Bhlqncneune MHoroMepuoro niiTerpana /8/ · 3HaqnTenhno o6nerqa
eTCH, ecnn B ·noTeHu;Hane VaA .• . H B '4JyHKUHH 'c/Jft./t1 •. (r-+1 ,i" •S ,r;)' 

. .· .·. . •:0 .· ·• ... 1 34 ... 2. 
OT)J.eJIIiTh KOOp)J.HHa'J'Y ll~HTpa T.R)KeCTH a .·qaCTHI.lhl ,/.( OT.OTHOCH· 

TeJihHhiX nepeMe.HHhlX ~. • -~ · , , · 
Pa3nO)KHM v a A . cornac'ito / 61 B PH.D. no .CTeneHJIM OTHOWe~HJI. 

pa3Mepa a -qacTHUhi K pa3Mepy .RJJ.pa n,., .neperpynnnpoBhiBaH . 

qneHhi, 3anaweM: 

V ( R, t i ,! ) ~ V (R, { ~ ~ ,· ~ ) + f l: V o (R, ~1 .~2~~ !Po (R~~)·f 10 j 
' Ql\ 1 . 2 3 0 1 2 3 /=1 f =1 iL' J' L 

KaK .noKa3aHo B /6~ )J.nJI TH)KenLJx HJJ.CP JJ.O~TaT~quo orpanaqaThCJI 
qneHaMH BTOporo ·nopJI.l{Ka, TaiCHM oGPa30M: . . 

5 ·-



1:2 2 ' t: 2 
• at "'3 a t "'3 

Vo (R,~1'~2'~3)=2(Von +VopJ[f(R)+- --+ -- --] + 
· aR 12R aR2 24 

+ 2V [~ ~l + a 2t Q] +2V [iLL ~/ + a2t .fi- 1, 
on aR 6R aR2 12 op aR 6R aR 2 12 

/11/ 

· . at ~3 
V (R,~ )=2(V -V )--o 

i1 3 on op aR 2 13 /12/ 

t:2 2 t:2 
V (R,~ )=2V [- .2..!_ -"'-·1- + a f -"'-1 ], 
12 1 on aR 6R aR2 6 

V . (R ~ )=2V [- .2..!_ §]__+ a2t ~f ] , 
22 ' 2 . op aR 6R a R 6 /13/ 

· [ a r ~i iE ~] 1 V (R ~ )=2(V + V ) -- -+-- . 
32 ' 3 on op a R 12R aR2 12 

)l;JIH 060JIO'Ie'IHbiX 4JyHKU:HH t/J n f j ( i) HYKJIOHOB, .IJ;BH:>KYIIJ;HXCH B 

noTeHu;HaJie By.nca-CaKcoHa, Tpy.n;Ho Bhl.IJ;eJIHTb .IJ;BH:>KeHHe u;eHTpa 

MaCe a •tJaCTHIJ;hl. ll03TOMY Mbl BBO.IJ;HM "rH6pH.IJ;HYIO" MO.IJ;eJib, 

B KOTOpoii V aA HBJIHeTCH CYMMOH llOTeHIJ;HaJIOB THlla By.n;ca

CaKcoHa /2/, 

I v op = -60 M3B, von 

a =a = 0,65 41/, 
p n 

-so M3a, r =r op on 1,25 4J, 

1 -> 
a B Ka'leCTBe 4JyHKIJ;HH t/Jn fi (r). llPHMeH1110TCH 060JIO'Ie'IHbie 4JYHK· 

U:HH B llOTeHIJ;Hane rapMOHH'IeCKOrO OCU:HJIJI11TOpa. llapaMeTpbi ero 

llO.IJ;06paHbl TaK, 'IT06bi BeJIH'IHHbl cpe.n;HeKBa.n;paTH'IHbiX pa.IJ;HYCOB, 

paC.C'IHTllHHble C OCIJ;HJIJ111TOpHbiMH 4JYHKU:HHMH,. COBUa.IJ;aJJH, C CO· 

OTBJTCTBYIDIIJ;HMH 3Ha_:eHH11MH, nonyqeHHbiMH npH /?JllOJib30BaHHH 

o6onoqeqHbiX 4JyHKU:HH noTeHn;Hana By.nca-CaKcoHa 7 •· · 

Hcnonb3yeM npeo6pa3oBaHHe TanbMH· MowHHCKoro Is/ .n;nH 
pa3.n;eneHHH nepeMeHHbiX B 4JyHKU:H~ ¢ k~ 

34 
( f'1 , f'2 ,ti ,f'4) . ~oc~e 

CYMMHpOBaHHH ITO CllHHOBbiM nepeMeH!f.biM H nepeXO.IJ;a OT 1-: 1 
K f -·s CBJ13H· HHTerpan nepeKpbiTH11 'G j j (R) ITOJIY'IHM B BH.IJ;e 

12 34 
n1f1iJ n2f2j2n3~i3 n4f4i4 3 L 

L L L 
'G. . (R)= S. . ['GtfRJ+G3 (R)~'!.(G2;CRJ+ /14/ 112 134 112 134 t=l 

+ 'G 4~ (R))], 

'r.n;e HCITOJib30BaHbl 0603Ha'leHHH .. · 

6 

. n1 f1i1n2f2i2 n 3f3i3 n4f4 i4 s . 
j12j 34 ' 

x-:<1"!'!'- f1+i2+in+E3+i4+i34+1 lf2 h% :!'lf4 j4 
11121314 () ' . . f . . f 

1J 1 112 13 3 

:'(2-o oo o a . . )(2-o ao v a .. J 
V · n 1 n2 L1L2 . 11 12 ":Jn4 L;J-4 '1314 

c2 X 

~ ·1~15/" 
134. ; 

L ~ 'LM - L 
:Gi (R)=V

1
(R)<x Y (R)I¢ ·>= V1 (R)A 1 (R), 

. . a LM .j12j34 . 
/16/ 

L ~ 2 LM. 
G2/R)= V2JRJ<~ YLM(R) !~i I¢ .. >= v 2/R)A 2~ (R), 

. 1d34 

/17/ 

. • • A L ' ~ -> . LM 
G3 (R)=_Y3 (R)<XaYLM(RJt~3 P1 (cosR~3 JI¢: . >= 

=V (RJAL(R) ' 
1
12

1
34 

4i 4i ' " 

/18/ 

L -> 2 ... ~ LM 
G

41 
(R)= ~i (R)<Xa YLM(R) 1~ 1 P 2 (cosR .;1 ) I¢. . >= 

L 112 134 
~ V4 JRJ A41 (R). 

/19/ 

<l>yHKU:HH V (R) nerKo nonytJaiOTCH H3 4JopMyn /10-13/. HHTerpanbi 

A L(R) Bbipa:>KaiOTCH qepe3 K03414JHn;HeHTbi TanhMH" MowHHCKoro, 

OCU:HJIJIHTOpHbie 4JyHKU:HH, 3aBHCHIIJ;He _OT KOOp.IJ;HHaTbl R, H He.KOT~ble 
cTaH.n;apTHbJe HHTerpanhi, · H3BeCTHble B TeopHH • a- pacna.na. ~I . 

EcnH npeHe6pe'lb nonHpH3yeMOCTbiO a -qacTHU:bl, T.e. C'II:ITaTL, 

'ITO llOTeHIJ;HaJI V A 3aBHCHT TOJibKO OT KOOp.IJ;HHaTbl n;eHTpa 

TH:>KeCTH R , .TO H~HC'Ie3a10IIJ;HH BKJia.IJ; B a·WHpHHy . .n;aeT TOJibKO 

HHTerpan THlla /16/. CooTBeTCTBYIOIUYIO WHpHHy, o6o3Ha'la~MYIO 
l'L(Gl ), MO:>KHO paCC'IHTbiB~Tb no 6onee npoCTOH 4JopMyne, no· 

nyqeHHoii paHee MaHroM /JO/. 
B npn6nH:>KeHHH ToqeqHoCTH a -qacTHU:bl, Le • .n;nH ?1 =t; = 

_., -+ _,. L 
r 

3 
= r 

4 
= R , a " WHpHHa raT aBTOMa TH'IeCKH nonyqaeTCH H3 

llpHBe.IJ;eHHbiX 4JopMyJI. llpH 3TOM JOJibKO .A L(R) He o6paiiJ;aeTCH 

B HYJib H HMeeT cne.n;yJOlltHH BH.IJ; I !,2,,: 
1 

[A ~(RJ] = A L(R) = ~ f /2 f"sf~ 
TO'I. T 3/2 "L (4rr) • 

r1 Y. 2112 

c 0 0 0 

Y.3f4i34 

c 0 0 0 

iJ2i34 L . . . 
X c 0 0 . 0 !R 0 • (R) !R 0 • (R) !R f .. (R):R ( . (R). 

n 1 L 11 1 n 2 L21 2 · n 3 3 13 n 4 4 14 

X 

/20/ 

3.necb N = 5,5.10 j, a !R f .(R)- pa.n;HanLHaH qacTb o6onoqeqHoii . a. n 1 . . -
4JyHKU:HH. 
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on""pe)J.enHM no aHanoruu c 13 I _Ko~peKTUpyiD~UH MHO>KUTem.,. 
y'IHTLI'samuiuii H~To'le'IHOCTL _a -qacTHULI, xa:K · ., 

B n1£1i1 n2£2j2n 3£313 n /4/4 

i · i j j 1 . . i i J L 
12 34 pi nj 1 Pt n1 l 

rL· 
=__a_ 

rL 
aT 

/21/ 

Hmice _. HH)J.eKCbl y B onycxaeM, KOr)J.a 3TO He npUBO)J.HT K He)J.opa-
3yMeHHHM~ _nnn nony'leHUH a6comoTHLIX - T·eopeTU'IeCKHX WUPHH 

a -nepexo.D.OB Heo6xo.D.HMO y'IHTLIBaTL · CMewusaHHe KoH4Jury-
pauiiii /4,3/. Heo6xo.D.HMOCTL nepe6opa 6onLworo qucna pa3nH~niLix 

~ xoilclJurypauuii )J.enaeT- Taxue pacqeTLI . npu pa6oTe c o6IUHMH 
4JopMynaMH, y'IHTLIBaiOIUHMH HeTo'le'IHoci:b a -qacTUULI, ·secLMa 
TPY.D.OeMKHMH. llpaKTH'IHee nony'IHTb HHTepnonHUHOHHble 4JopMynLI 
)J.TIH 3aBHCHMOCTH KOppeKTUPYIOIUHX 4JaKTOpOB \JJ OT KBaHTOBbiX 'IHCen 
n £ j H MaCCOBOro qucna, a o6ono'le'IHble _a -wupHHhl paCC'IHTbiBaTb 
B TO'Ie'IHOM npH6TIIDXeHHH. . 

r L . 
3. _ llpe)J.CTaBHM a -wHpHHY a ·B BH)J,e CYMMbl aMnnHTY.D.> 

CBH3aH~biX C pa3TIH'IHbiMH qaCTHMH HHTerpana nepeKpbiTUH /CM. 

/14//: 

. '' 
rL=![rL(GLJ]Y:l+[rL{k.~LJ]Y:l+[rL(GLJ] V.+ [r L(~:·a.L J] Y:l\

2
• /22/ 

a ·a 1 a 1. 21 · a 3 a I 41 

· . ' . L L 
BBe)J,eHHaH_ paHee WHpHHa r a ('G 1 ) BKTIIO'IaeT B ce6H 34J4JeKT 
Hen)qe'iHOCTH. a -qacTUUbi, o6ycnosneHHbiH HCKniO'IHTeTibHO. nepe
KPLITHeM 'leTBepKH . o6onoqe'IHbiX ciJyHKUHH C BOTIHOBOH 4JyHKUHeif . 
a -qacTHULI. OcTanLHble TPH qneHa B /22/ CBH3aHLI c nonnpu3ye
MOCTLIO. a -qaCTUUbl. 

B Ta6n.) nimse)J,eHLI pe3ynLTaTbl pacqe.TOB axna.D.OB OT.D.enLHLIX 
q~eHOB B nonHyiO a-WHpHHY )J.TIH pn)J.a 'leTHO-'IeTHbiX H)J.ep (L= 0) ·. 
BH.D.HO, 'ITO OTHOCHTenbHbiH sec Ka>K)J.OrO .H3 'leTLipex .'ITieHOB 
B . /22/ 3aiJHCHT . OT 060TIO'Ie'IHOH KOHclJHrypaUHH MaTepHHCKOrO 
H)J.pa H nO'ITH He MeHHeTCH npH ·aapHaUUH 3HeprHH a -qacTHUbl 
H MaCCOBoro 'IHcna. Pa3HOCTb Me>K.D.Y ra H ' ra (G 1 ) nmiBHO 
yBeTIH'IHBaeTCH C pOCTOM £ KOH4JurypaUHH. 0)J.HaKO )J,a>Ke )J.TIH 
KoiJ:ipurypaUHH (lh 9 ; 2 l(14 1 /l1 )2 CYMMapHbiH BKTia)J. 'ITieHOB B /22/, 
o6ycnosneHHMX · nonnpu3yeMOCTLIO a-qacTHULi, He npeBLiwaeT 
50<1o. TaKHM o6pa30M, JJ.TIH . a •pacna~a c L= 0 · xaqecTBeHHoe 
paCCMOTpeHHe 3aBHCHMOCTH KOppeKTHP}'IOIUero 4JaKTOpa OT UCXO)J,
HbiX 060JIO'Ie'IHLIX KOHclJHrypaUUH . MO>KHO npOBO)J.HTb 6e3 y'leTa 
34l4JexTa nonnpu3yeMOCTU a -:'laCTHuLI, '-iTo CYIUeCTBeHHO coxpaiUaeT 
·o6'beM BLI'IHcneHuii. 0T.D.enLHLie qneHLI B /22/ B:MeiOT pa3H.Lie 
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3HaKH, ·_pa3TIU'IHble, pa)J,uaiiLHLie. 3aBUCUMOCTH U OTTIH'IaiOTC.II no 
aMnnuTy.D.e .D.nH pa3HLIX o6oiio'le'IHLIX icoH4Jurypauuii. 

. . KpoMe i'oro,[raL(t 'G 21 J] ¥. u [raL(t G4 I)]Y2 IIpe.D.CTaB]JHIOT 

co6oii ~YMMbl. T~ex qne~~B, Ka>K)J.LIH U3 KOTOpLIX npHMepH~ O)J.Horo ' 
nopH.D.Ka. l{nH L=0 UMeeT MeCTO )J,eCTpyKTUBHaH UHTep4JepE!HUUH 

BH.YTim [ r~0 (t 'G 4/Jf~,---a Ta~e Me)I(JJ.y pa3HLIMH 'ITieHii;~UB./22/. 
TaKUM .· o6pa3oM, cyMMapHLIH 3if>4lexT · nonnpu3yeMoCTH ._.D.n.ll 

L=O Hesenux. CuTyauun jia.D.HKanLHO MeH.HeTCH .c ysenuqeHueM .L'·~ 
B Ta6n. 2 .... npe)J.CTaBneHLI . pe3yTILTaTLI )J.TIH KOH4Jurypauuu 
(1h 9jq)J;2~ (2g 9j~Jj4 ~ QqeBU.D.UO, 'ITO .c ;POCTOM L BKna~.' ,CB.II-

3aHHLIU C TIOTI.IIpU3yeMOCTI>IO, CUTILHO B03pacTaeT U, HanpuMep .D.TI.II 
L =16, yaenuqusaerr f no:'l:ru' Ha nop.IIJJ.OK no cpaBHeHuro c T~(~ f).· · 

.3TO o6ycnosneHO TIOHBTieHHeM.KOHCTPYKTUBHOH UHTep4JepeHUUH KaK 
BHyTpH . OT)J,eTibHbiX 'ITieHOB /22/; TaK U 1 Me>K.D.Y HUMU ·B uenoM. 
Cne)J.OBaTenLHO, npu pacqeTax a -nepeXO.D.OB C H30MepHLIX COCTO.H- ... 
HHH,· .D.TIJI KOTOPLIX op6uTaTibHhle MOMeHTLI a -qacTUU BeTIUKU,
y'leT TIOTI.IIpU3yeMOCTU OKa3LIBaeTC.II' npUHUUTIUaTILHLIM. llpu 3TOM 
·cTaHOBUTCH icaqecTBeHHO noH.IITHOH Hey.D.aqa· npu nonLITKe paccqu-

. TaTL H30MepHLie 'OTHOWeHU.II )J.TIH pacna)J,a 212 m p~ . B 'paM'xax 
TO'Ie'IHOrO npu6nu>KeHUH /l1/. . 

4. Pa60TOCnoco6HOCTb BBe)J,eHHOH BLIWe "ru6pU)J.HilH" MO)J.enu 
nposepuM, cpaBHusan o6ono'le'IHLie • a -wuimHLI, nony'leHHLie/3/
c . HCnOTI.L30BaHUeM HYKTIOHHLIX 'BOTIHOBLIX 4JyHKUUH noTeHUHana. 
By)J.ca-Cax9oHa, C raT'paCC'IHTaHHbiMU c' OCUHTITI.IITOpHLIMH o6ono
'le'IHLIMU 4JyHKUiUIMU B np'u6nH>KeHUH TOqeqHOCTH a .-'laCTUUbi •. 3TO 
cpas~eHue Y.D.06Ho. c.D.enaTL . a 1-epMuiiax. 3KcnepuMeHTanLHoro 

Ko3if>ciJH~UeHTa ycuneH~H /11 Ka = r;6KoC.si~·1• 
. r . a . 

PaccMoTpuM uccne.D.oBaHHhle B. /31 qeTHo-qeTHble u3oTonbl 
174_7 190 Pt ,,180 7186Hg~94-%1Bp0;2o_o7222Rn,~6t226Ra,-211 fZ32,Th 

/3R:cnepHMeHTanLHble ~aHHL!_e .D.TIHPH.D.a uau6onee KOPOTKO>KHBYIUUX 

H30Ton~B,B3.11TLI ·u3·f1~l'/.-Ha puc. la U3o6pa>KeH~ CogK~ , 
nony'leHHble B HaCTOHIUeH . pa6oTe B T'oqe'IHOM npu6nu>KeHUH. 
Ko34J4JuuueHTLi ycun7'J?H K! .D.TI.II U3~TO~OB pa3nu_'IHLIX .IIJJ.ep TaK 
>Ke, KaK U B pa6oTe 3 ,·no>KaTCH B Y3KYIO nonocy. •3aBUCUMOCTb 
K!oT qucna HeHTPOHOB H. o6ono'le'IHOH KOH4Jurypauuu Mll.Tepuu
c~oro· .II)J.pa ·Ka'leCTBeHHO BOCnpOH3BO)J.UT noBe)J,eHUe nony'leHHbiX 
B. 3/3KCnepuMeHTaTILHblX. K034J4JuuueHTOB ycuneHUH, KOTOpLie ')J,TI.II 
cpaimeHU.II noKa3aHLI Ha puc. lB. Hcnonb30BaHHe OCUUTITI.IITOPHLIX 
o6o~oqe'IHLix 4JyHKUU_ii )J,aeT;. ~~J'~• 3aBLIWeHHLie B 3-S pa3 
no cpaBHeHUIO c /3/ 3Ha'leHU.II raT . : TeM He ___ MeHee ru6pU)J.Ha.ll 
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MO)J.ellh MO)KeT_, no-BH)J.HMOMy, npeTeH)J.OBaTh Ha BhiHCHeHHe OTHO
CHTellhHhiX acneKTOB :BnHHHHH HeToqeqHoCTH · a-qacTHUhi Ha oepo

HTHOCTH a -pacna.n.a. 
Ha pHc. 1c noKaJaHhi norapH<i>Mhi KOPJ2eKTHpyromHx <l>~KTopoo 

. r. K T 
B = __!!.= K !3 ' HJMCpHIOinHX 3<l><l>eKT HeToqeqHOCTH a -qacTHUhl 

fur a 
no OTHOIIIeHHIO K peJynhTaTaM,. nonyqeHHhiM B ToqeqHOM TipH6nH
)KeHUll. ·KaK BH.IJ.HO HJ pHcyHKa, Cog B .n.ooonhHO cHnhHO JaBHCHT 
OT o6onoqeqHOH KOH<i>HrypaUHH, yMeHhlllaHCh C pOCTOM op6HTanh
HOrO MOMeHTa OT)J.ellHeMhiX npOTOHOB H HeiiTpOHOB, H noqTH He 
Ja·aHcHT OT Maccoooro qHcna H 3HeprHH a -pacna.u.a. 

!EcnH npHHHTh, qTO OTHOCHTenhHhiH XO)J. KOppeKTHpyromero MHO-
)KHTenH B. coxpaHHTCH npH nepexo.n.e K o6onoqeqHhiM <i>YHKUHHM. 
noTeH~Hana By.u.ca-CaKcoHa, TO nooe.n.eHHe 3KcnepHMeHTanhHhlX 
Ko3<l><l>uuHeHTOB ycHnenHx/3/, · no.u.npaoneHHhiX Ha 3<l><l>eKT HeToqeq: 
HOCTH a -qacTHUhl YMHO)KeHHeM Ha HaiiiH K03<i><i>HUHeHThl B,HMeeT 
BH.D., HJo6pa)KeliHhiH· Ha pHc. 2. CpaonenHe co cnyqaeM ·ToqeqHoro 
npu6nu)KeHiiH /puc. l s/ noKaJhmaeT, qTo -yqeT -K(>HeqHhiX paJMepoo 
a- qacTHUhl npH.BO)J.HT K JHaqHTellhHOMY yoenuqeHHIO f<a, a TaK)Ke 

K HeKOTOpOMY crna)KUBaHHIO XO)J.a llOllOChl 3KcriepUMeHTallhHhlX 

K03<i><i>HUHeHTOB ycHneHUH. 

·S. fipoBe)J.eM 'CUCTeMaTHqecKOe UJyqeHHe JaBHCHMOCTU KOP' 
peKTHpyromero <l>aKTopaB, onpe.n.enennoro cornacHo /21/,. OT o6o
noqeqHhiX KBaHTOBhiX qHcen nCj, Maccoooro qHcna MaTepuHcKoro 

x.n.pa H 3HeprHH a -pacna.n.a. 

Ha pHc. 3 noKa3ana JaBHCHMOCTh_fogB OT .rn (fn+l) HeiiT
poHHhiX KOH<i>UrypaUHH H)J.pa 212 Po(L=O), npOTOHHaH KOH<i>urypaUUH· 
(lh 

9
;

2 
) ? Ka)K.u.ax HJ KPHBhiX l-4 cooTBCTCTByeT <i>uKcupooaHHOMY 

qHcny yJnoo n ./eM. no.n.nHCh K puc. 3/. BH.D.HO, qTo .n.n» paJnuqHhiX 
n JaBHCHMOCTH CogB OT r JaMeTHO paJnnqaroTCH. ToqKU, o6oe

.n.eHHhie Kpy)KKOM, COOTBeTCTBYIOT KOH<i>UrypaUUHM, paCllOllO)KeHHhlM 
B 6nHJKOH OKpeCTHOCTH 3H~rrH <llepMH HeHTpOHHOH. CUCTeMhl 
.2._1'J_po, · H paCCMOTpeHHhiM B 4 .TaKHM o6pa30M, Ha "TpaeKTOpUU 
peanhHoro cMeiiiHBaHHH" CogB nponopuuoHaneH C(f+l) jnpnMaH 1/. 
KaqecTao· UHTepnon»UUH B .u.nx npoTOHHOH KoH<l>nrypauuu (.3p 3 ; 2 / 

llOKaJhiBaeT pa36poc ToqeK OKOllO npHMOH 2 . . 
AHanoruqHhie pacqeThi 6hmH BhmonHeHhi· .u.nx .u.oyx .u.pyrHx 

"peanhHhiX"· 'Ha6opOB np(>TOHHhiX . H HElHTpOHHhiX KOH<i>HrypaUUH . 
B OKpeCTHOCTH COOTBeTCTBYIOinHX 3HeprHH <llepMH H)J.ep 

174 
Pt H 

220 Th, a TaK)Ke npooe.n.eHa oapnaunx 3Heprnii B WHPOKHX npe.n.enaic:. 
CoBOKYllHOCTh. ocex paccqnTaHHhiX oenHqHH KoppeKTHpyromnx 

MHO)KHTeneii B :y.n.ooneTBOpHTenhHO OTIHChiBaeTCH. cne.n.yromeii "HH

TepnonHUHOHHOH <i>opMynoii: 

10 

"1C1i1n1Cti1"2 C2i2n2C2i2 B . . 
000000000 

= (0,
0924

A 3/B/ ~ -:o.031[C1 (ft+1J+CfC2 +1)) 

/23/ 

3aBHCHMOCThiO OT 3HeprHH BBH.D.Y ee HeJHaqHTellhHOCTH npeHe6pe-
raeM. . 

PacMycceH 141 a paMKax R -MaTpnqHoro no.n.xo.u.a nccne.n.ooan 
OTHOCHTenhHhie KOppeKTHpyromHe <i>aKTOphi, HOpMHpOBaHlthie Ha 
e)J.UHHUY )J.llH HeiiTpOHHOH KOH<i>urypaUHH (3p'!2 y2 B H)J.pe 210Po • 
3aBHCUMOCTh K03<i><i>HUHeHTa BRAS. OT f B npHHUHTie TaKaH )Ke, 
KaK B /23/, O)J.HaKO B TIOKaJaTene 3KCTIOHeHThl BMeCT<l 0,031 
<i>urypnpyeT oennqnHa 0,013. PaJHHUa c:BxJaHa B ocHOBHOM c 
MeHhiiiHMU JHaqeHHHMH 3<l><i>eiS:TH'1~IX · pa.D.HYCO~ o6pe3l:J.HHH B He 
R-MaTpHqHoii cxeMe .·a -pacna.n.a (R 0 ::::: 1,25A 134J) no cpaoHeHHIO 
c pa.n.HycaMH o6peJaHii.R, Hcnonh:iooaHHhiMH. PacMycceHoM 
(R o=9,. O<fl H 9,5 <fJ ). . . . . 

. B HaiiiHX pacqeTaX TaK )Ke, KaK B /4/, <i>aKTOphl B JaBHCHT OT 
op6HTallhHhiX MOMeHTOB TipOTOHOB H HeHTpOHOB CHMMeTpHqHQ, qTo, 
ooo6me rooopx, MO)KeT He HMeTh Me eTa npH pa6oTe c o6onoqeqHhi- · 
MH BOllHOBhiMU <i>YHKUHHMH TIOTeHUHana By.n.ca-CaKCOHa. • 

6. B paMKaX CBepxTe~yqeii MO)J.en/3 / C HCTIOllLJOBaHHe~: HH
TepnO,JIHUHOHHOH <i>opMynhi /23/ 6hmH paccqnTaHhl a6coniOTHhle . 
a -rnHpHHhi .n.nx px.u.a ·c<t>epnqecKHX. x.n.ep oT · Pt ~ .n.o Th. KpoMe 
yKaJaHHhiX Bhlllle qeTHo-qeTHhiX H)J.ep, B paCC.MOTpeHHe 6bJnH 
BKnroqeHhi o6nerqeHHhie · a -nepexo.n.hl .u.,rrx HeqeTHhiX. UJOTonoo 

175Pt, 1B3Pt· , 179Hg. _,_ 1B7Hg· i9sp· _,_ 211p· • 2o1R .:. 219R· • . , . , o . , o, n . _ n, 

201 R . 219R a..,. a; 213Th+ 215Th. 
-' 

221 Th+ 225Th. 
l 

177Au + lBSA 
u; 

197At+ 219At~ 
' 

203 Fr + 217 .· 
Fr; 

209 
Ac+ 

219 
Ac, 

184 196 . 
a TaK)Ke .n.nx HeqeTHo-HeqeTHhiX x.u.ep Au, At..,. 20~t; 

20~t; 214At + 21BAt; 204F • 21oF· - 216,21BF 210A • r..,. r; r; · c ..,. 224 Ac, 

HCClle)J.OBaHHhiX B ToqeqHQM llpH6llH)KeHHH /! 3 / C .o6onoqeqHhiMH 
BOllHOBbiMH <i>.YHKUHHMH TIOTeHUHruia By.n.ca-CaKCOHa. ·· 

PeJyllhTaThl BhlqHcneHHH B BH)J.e norapH<i>MOB TeopeTHqecKHX 
K03<l><l>HUHeHTOB ycHneHHH KT = r~BepxT.,rg6onnoKaJaHhiHapHc.2 

~. ~ B eop . . A-A- • 
TIYHKTHpHOH KpHBOH. H.D.HO, qTo nonyqeHHhie K03q~q~HUHeHThl K : 
npifMepHo Ha nopx.u.oi< :MeHhrne i 9 ,1·or.u.a KaK pacqeTi.l a npn6n~ic~· 
HH~ To:e:H~CTH_. a -~-~aC'fHU~I .D.B,BanH TeopeTH~e.CKHe .K034xJlHill.eHThl 
YCHneHHX npHMepHO B 30 paJ 60.J):h111C 3KCnepliMCH!aJihlfhiX. J,,.tJ/ ~ 

u 



HTaK, yqeT KOHe'IHhlX pa3Mepoa. a -qacTHUhi npuao)J.HT K yMeHhWe-

. HHIO a6comoTHhiX TeopeTH'IeCKHX a -umpHH Ha ¢JaKTOp fiOp.ll,nKa 

300, npH6JIH3HTeJihHO . UOCTO.liHHhlH .;:(JI.ll acex g,nep C pa3BHTOH 

CBepxTeKy'leCThiO. 3TO UOCTOJIHCTBO MO»<eT 6hiTh 06'bJICHeHO TeM, 

'ITO D caepxTeKy'leH CXeMe npOBCXO,I:(HT 3aMeWHBaHHe 60JihWOrO 

'IHcna 'leTaepoK HYKJIOHHhiX ¢JyHKUHH c pa3JIH'IHhiMH op6Hni.JihHhiMH 

MoMeHTaMH. O.IiHaKo_ npH·3TOM cpe,nHHii MOMeHT HyKnoHa B qeTBepKax 

OKa3hiBaeTCJI npH6JIH3HTeJihHO UOCTOJIHHhlM H paBHhlM 3 • .113 pHC. 2 
BH,I:(Ho, qTo xo.n TeopeTH'IecKoro K03¢>cl>HuHeHTa y.cHneHHH nepe.naeT 

OTHOCHTeJibHbiif XO,I:( BeJIH'IHHhl K 9 , 

7. 0CHOBHOH·· BblBO,I:(- HaCTOHIUeH. pa60Thl COCTOHT B TOM, 'ITO 

HeJih3Jl paCC'IHThJBaTb Ha UOJly'leHHe npaBHJlhHhlX 3Ha'leHHH a6co-. 

JIIOTHhiX H OTHOCHTeJihHhiX a··J.mipHH 6e3. yqeTa KOHe'IHhlX pa3MepoB .. 

a -qacTHUhl. tJTO »<e KacaeTCJI 3$¢JeKTa UOJIHpH3yeMOCTH a -qacTHUhl, 

TO OH MO»<eT CTaTh npHHUHDHaJihHhlM B cnyqae a •pacna,na C. 

BhiHocoM 6onhworo op6HTaJihHoro MoMeHTa L . · · 

Heo6xo,nHMO, ·o.nHaKo, no,nqepKHYTh, 'ITO nonyqeHH_hie ·Bhtwe 

pe3yJihTaTbl MOryT paCCMaTpHBaTbCH JIHWh 'KaK Ka'leCTBeHHhie, 

nocKoJihKY Hcnonh~oaanach He coaceM nocne.no~aTeJibHaJI "ru6-

pH,nHas" Mo.nenh. ,UJIH UOJiy'leHHll KOJIH'IeCTBeHHhlX pe 3YJihTaTOB 

Heo6xo.nnMo'nepeiiTH K. o6onoqe'IHhlM BOJIHOBhiM cl>YHKUHHM HYKJIOHOB 

a noTeHuuane By,nca.;CaiCcoua, a TaK»<e yq.eCTh B03Mo»<HYIO He= 

c¢JepH'IHOCTh BO BHyTpeHHeH ¢JyHKUHH a -qaCTHUhl /l 4 /. . · .. 

.· B 3aiCJIIO'IeHHe aBTOPhl C'IHTaiOT. CBOHM npHHTHhlM ,I:(OJirOM 

no6naro.napHTh A.CaH.nynecKy H H.Kap»<aHa 3a none3Hhie o6cy»<

.neHHH pe3yJihTaTOB. 

.... _ 
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Ta6JIHua I 

8JieMeHT IKoHci~~ I . ' ,_,f&.z. ~-,rG. .. ti.z c-r.tl,;,.J. 
D~TO- HeftTpo- r. • c. • ~ ... -, 
H HU 'Ill ' ., r., .. 

23,5 6,6 6,7 

22,8 3,7. 1,3 

38 -16,5 1~.4 

26,7 -12,4 -8,1 

25,2 -II,6 7 'J - .... 
30 4,4. 6,7 

40 9,3 14,8 

41,3 22,4 24,2 

43 26,7 28,5 

48 31,5 33,1 

Ta6JIHua 2 

/11/J-t!:. OOQ. 022 . 044 066 - - .. - 82!Q ; 84~ ~ 86I,i 8816 
. -I 

t;f&,!:t 68 33 38. 41,5' 17,8 14.2. :_1~.2 , ,.r3.I 1 r.,• 

KomJilU'YJ)aiiM (!£,_trzJ~)~. 
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Puc. 1. 3aBHCHMOCTb · o'f 'IHCJJa HeiiTpoHoB N: a/ norapuliJMa 
3KcnepHMEmTaJJbHoro Ko34J4JuuueHTa ycuneHHJI K T , . nonyqeHHoro 
B TO'Ie'IHOM npH6JJIDKeHHH C OCUHJJJIJITOpHbiMH o6on1Jqe'IHbiMH clJyHK
UHJIMH; B/ TOrO )l(e norapHiiJMa, HO·llOJJy'leHHOrO C HCllOJJb30Bii.HHeM 
o6orio'le'IHbiX liJyHKUHii HYKJJOHOB. a noTeHuHane By.o;ca :..caKcoHa; 
c/ .riorapHiiJMa liJaKTopa B, .naromero nonpaaKy Ha HeTo'le'IHOCTb 
a -qacTHUbl. BHH3y. yKa3aHbl HeifTpOHHble o6oJJO'Ie'IHbie KOHiiJHrypa-

UHH; KOTOpbie npHMeHJIJIHCb B pac'leTax:· . . . 
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· PHc. · 2. 3aaif~HMOCTb. oT 'IHcna :~eftTpoH~a' N.nor~pHiiJMoa 3KcnepH-· 
MeHTaJJbHblX K034JiiJHUHeHTOB YCHJJeHHJI · /TO'IKH/ H JJOrapHiiJMOB 

. TeopeTH'IeCKHX K034JiiJHUHeHTOB YCHJJeHHJI, paCC'IHTaHHbiX B paMKaX 
. caepxTeKyqeif MO,D;eJJH /nyHKTHpHble KPHBbie/. BeJJH'IHHbl, npHBe
,neHHbie . Ha pHCYHKe, nonyqe.Hbl C yqeTOM KOHe'IHbiX pa3MepOB 
a -qacTHUbi. 
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KallMeHCKRA c.r., CTpaTaH r., cllypMSH .B.·H.; 
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Bnusmae KoHe'IHhiX paaMepoa anb<jl~-'laCTRUhi Ha a6comoTHhie 
BepOHTHOCTH anb<jla-pacnaJla c<jlepH'IeCKHX Hllep 
. . . . . . . . . .. - .. · ) 

noK838HO,. 'ITO y'leT KOHe'IHbiX pa3MepOB a ;..'laCTRUbl npHBOilHT K nOHH-
JKeHRIO a6coniOTHbiX aepour"a·ocTeii a -pacnalla ·aa llBa-1-pu nopHJlK~; ·a TaKJKe 
K nOHBZief!HIO 38B.HCHMOCTH OTHOCHTeZibHbiX a -wupiiH .OT op6HT81lbHb!X MOMeH 
TOB HyKnOHOB, <jlopMHPYIOillHX a ~'18CTHUY• Hay'leH s#eKT nomipH3yeMOCTH \ 
a -'lac_THUbi,· ponb KOTopoii aoapacraeT c yaenu'leHHeM L • · 

8' paMKax· CBepxTeKy'leii MOJleZIH 'pllC~'IHr'a'Hbl a6co~UOTHble .aepOHTHOCTH 
o6neJ:''IeHHhiX a -nepexollo~ 6o'nee · 'leM 200- HJlep. TeopeTH'IeCKHe; a -wup~Hbi 
OK83h!B810TCSI r.;·eHbWe SKCnepliMeHTSnbHbUt: Ha: <jlaKTOp J 0, npH61IH3HTeill,aci 
noc'TOHHHblii lli!SI· BCeX HCC1lellOB8HHblX HJlep:~ ; . ;~' . . . " . . . . \. 
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