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He R-maTpuuHbil ofojlodyedHrli moaxoa K @ =—pacnany chepudeCKHUX b,
anep. . OcHoBHbie 0COBeHHOCTH pacueTa a —WHPHH C OGOTOYeHHbIM
Gasucon nortenunana Byaca-Cakcouna

CdopMynuposan ofo/odedHEt MOAXOA K PacCCMOTpPeHHio a —pacnaaa,
oCHOBAHHLIE HA MCIONLAOBAHMM WHTErpanbHOll GOPMYMInl A4 @ -lHpHHb. Omd-
casa MeTomMKka ¥ IpoBEeAeHsl pacueTh a—WuMpHH Afs ofonodedHoro Gasuca

c nmorenusanom Byaca-CakCoHa, Y4HTLIBAWOIIME KOHEYHBIE DA3MepH!  a —HacTH- 1. Introducti
e, [ano KpHTHYECKOEe OGCYX/eHHe HCIONbIOBAHHLIX paHee NPUGMWXeHHH And « JInirocuction
Inono6aLix pacuetos, C Momombo pacukTanHbix §e3 CBOGOAHBIX MapaMerpoB

o -WApHH NpoBeneHa KJlacCHpUKAUMA a-TepeXonoB. M3 ee aHamusa cledyer,

kiTo ocTaTOUHBIE B3AMUMOAEHCTBUS TVIaBHLIM 06pa30M OTBETCTBEHHbI 34 CYeCT- ( ted
poBamnme pasNMTHLIX THNOB  a-IEPEXONOB. quate as refs, I, II and ITI) dedicated to a consistent ana-

This paper is the first one from a serie of three papers

lysis of o/ -decay transitions of heavy spherical nuclei.

PaGora mumonseda B JlaGopaTopuu reoperthueckoi puauku OHAH. 1,2)
In refs, ? it was shown that the o ~decay width of a
spherical nucleus with mass number A can be expressed by the

integral formula
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Non-R-Matrix Shell Model Approach to «-Decay of
Spherical Nuclei. I. Basic Features of a-Decay Width
Calculations with Woods-Saxon . Shell Basis

M
where th a f i Qﬂ ¢ ; .
A shell model approach to «-decay calculations for spherical e e wave function pa describes the decaying nucleus

nuclei based on the intedral formula for « -decay widths is formula- . V
ted, Calculating the overlap integrals with Woods-Saxon shell model and the potential wvA-4 stands for the nuclear part of the in-
basis and accounting for the finite size of the q«-particle the . .
earlier used approximations are discussed, A new procedure for thé teraction between X ~-particle and final nucleus and can be
classification of a -transitions is proposed, From this classification

expressed by the sums of nucleon~nucleon potentials

it follows that the residual interactions are responsible for the

existence of various types of a-transitions. 4 4 A A &
Viag =0 0 Wy=) V=2 Vy=2 U
The investigation has been performed at the Laboratory of aA-4 7 7. (2)
Theoretical Physics, JINR. ‘=1/:f 47/:7 ‘7:4 (Zf=r
L
. The final channel function éaé has the form
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Here the wave functions % and Zég describe the intermal

motion of & -~particle and of the final nucleas, while the quan-
tum number L 1is related to the orbital momentum of their re-~
lative motion, The function ‘5{ ('e}in eq.(1) is expressed with
the help of the regular coulombian function E(A’/as follows

e
AR RGN )
of

since it is normalized to J- ~function in energy. The variable
R stands for the distance between the centres of mass of & -
~particle and final nucleus, The value of A% is related to the
o¢ -decay energy AZ/ by the formula A =/@—.2—,42_/A’ . The ope=-
rator Jg guarantees the antisymmetrization over the coordinates
of all A nucleons, The calculation of <& —widths based on
formula (.1) implies the use of some model representation for the
functions %‘fr”; %'Wf% and for the potential [4u—y .

The shell model for the initial and final nuclei has to be
used as it was already done in the frame of the R-matrix theory
of « —decay3’4). The potential Zl»-// has to be taken congis-
tent with the same shell model, In section 2 of the present
paper the shell model approach to O -~decay width calculations
based cn formula (1) is described and its new features are ana-
lysed in comparison with the R-matrix formula.

A recently developed method5) has allowed us to calculate
the o -widths taking correctly into account the finite sizes)
of the & ~particle, when the Woods ~ Saxon shell model basis is
used, as having a correct behaviour at the nuclear surface, In

section 3 the properties of basiec matrix elements occuring in

& ~decay widths calculatigns are presentedyand the previous
approximations used in similar calculations are discussed.
Comparing the X -~widths calculated for a large number of
spherical nuclei in the frame of the independent particle shell
model with the corresponding experimental widths, evidence is
given for the influence of residual nucleon-nucleon interactions
on & ~transition probabilities. This comparison also leads us

to a clasgification of ¢ ~transitions which is discussed in

section 4.

2, The shell model approach to the integral formula of
o/ ~decay widths

The basic idea of the shell model is that the interaction
in a system of A nucleons may be represented by the selfcon-~
sistent field l{/’?c/'hnd residual interactions ?J/ﬂ,'g,}Assuming that
for heavy nuclei the potentials /{ and U,/ do not noticeably
vary with the change of the mass number from A to A~4 , the

interaction from eq.(2) may be rewritten as follows

% . 4 7 A
V«A-/, =) U+ (7)2/—5/')+ZZ dy'. 5)
L=t Lg=o l://:-;—

The wave functions for the initial and final :nuclei are

A & CPH) LA >
AP ©
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where the constants are the mixing coefficients for the
pure configurations I(P/V}[N) . Symbol P(H) denotes the
state with total angular momentum 'Jp(UN) of the proton {neutron)
system and symbols IM are the spins of the nucleus and its
projection,

Let us consider now only the first two sums in formula (5)

assuming that the third one leads to a renormalization of poten~

tials % 4.') onlys

i l’ (8
Ve, = LZI{-+“Z/' et -V,
This is equivalent to the commonly adopted in the nuclear reac-
tion theory “diagonal™ (over (A-4) variables of the core)
approximation, After the genealogic expansion of function
%'IIVZ‘(A ~>(1,2,3,4 + (A-4) ) and integration over the coordi-
nates of particles 5,...,4, formula (1) for the < ~decay widths
¥elds
A B
4_5,,:242./2:_ C,/M{c/

L RN LN, Jee ok

where the "geometrical factor®

A oaA T T, L
Bul T/ 7( 4 125N,
- = mMty g2 159 L& SBRIE>Mp 0N >
644:;/1? A 5;,‘__/: 7~ (10)

includes the fractional pai‘entage coefficients?) LBRIR >,

M My, >
the state 6 =(1,(;/1,7z,/f,/2 )‘7“ with angular momentum j,, and
the neutron pair in the state /14,: (?_f,(,/;,ﬂyﬂo‘/y )/J;, with mo-

for separating the proton pair in

mentum J34. The 9 J symbol yields the angular momentum selec—
tion rules, (The notation /=y2/+7 was used).
The matrix element /‘/,244[ can be written in the form

! Mgﬁu{,[:/@,(&l(/?)ng(f)/\gafp. (11)

where P s
AL A, A LA ) e
@gﬂé[ (e/): 5‘;3/74 /jf%/‘a// (,) 20 3 4)
Vo (BB B X (L EE DY, ) ERTas

LM
Punction %’Z represents the spatial part of th. four nucleon

wave function

where indices 1,2 atand for the proton, while 3,4 for the
neutron states, Punctions ?é;g/, are the one-particle functions
of the shell model basis corresponding to & nuclear potential
W (&), e function Q:, is the spatial part of the internal
o -particle function ij . The factor 55 y

y Z
Jze 4;’4/:)4(2' Sy deq Sn ) =

A A A A f/z-/‘-(jf-(ﬁf‘féﬁ% Erny
172 fsfe (—7) {j’{,/’z f{ﬁf.’-/u f(14)

Spn, = F(2-9,,

o

Qo

is the result of the transformation from the (ij) to (-fs)

. coupling scheme, of the antisymmetrization in the two particle



states 73[/(4) and of the summation over the spin variables. The

following spatial coordinates were used above

—> —» —y = rad gl o

E __=_4‘€_ h— % ) g=%/,+4¢‘ 2y =4, )

g —» =’ v red ud 77

gz = ;’;: (7 =24 ) =;—(47 * +4 +/£1/) (15)

The factor V@? from eq.(11) is related to the replacement
- =7

of integration variables .[(,57} by {f;, qu. The methodS)

of separating the centre of mass motion of clusters in nuclei

permits us to perform the integration in formula (12) with

$1 &, Ciana
practically any form of functions ,,/4//, 4 And (, and of poten-
tials (8).

However in this paper we shall use the conventional func-

tion.z= 2 o
Q{ /é;) Fz; F}) :65)%6 —/g(gf f‘Fz"‘E,)

/3 - 0 434 fn_z

(16)

though it does not fit very well the form factor of electron
scattering on the 4He nucleus 7)-_For the possibility to work
with an improved o -particle function7) and for the effects
which lead to using this functiorn see ref.8)

Por some calculations (see paper II*)it is useful to sepa-
rate in explicit form the dependence of matrix .elements
on quantum numbers 312 and 334 by msans of an idea exposed

by MangB).

* JINR, E4-11287, Dubna, 1978.

In this case we can write:

2
RUAPY 6664, L5 nEnb
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= leiina, (9"
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G645 Chupy, %o Coo% <
LU RN 4 S ' y (101
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o 9o 2
= o (11Y)
o o M q 1’11, 2
 Sgu, Mmbmil .
However, - further it is convenient to work with the
revious forms of the matrix elements /‘7,3‘44 (11).

Since o/ ~decay is a phenomenon which depends strongly
on the surface properties of the nucleua"”, the asymptotic
behaviour of the self consistent field and of the shell model
functions may be important here, Below we shall use the Woods -

Saxon potentialsm).

Yt = W )/ ( 1#emp( (2= Ridfac))
)a ;—A";Aﬁ (17)

Henceforth one uses func.tions %ﬂé{,‘ which are the solutions

of Schrd8dinger equation containing the nuclear potential (17) and

a corresponding spin-orbit part.



Let us discuss some properties of the residual interaction
2’13 which is important for describing the ¢ -decay phenomenon.
It is knowng) that the interaction qutransforms into the free par-
ticle interaction PQJ when the centre of mass of a pair (i,j) mo-

ves away from the centre of the nucleus,

In principle the functions (6) and (7) have been cale
culated with the same residual interactions 21“' which appear
in the potential (8)., First such calculations using the finite-~
size interactions 2%7 have been done in ref.11) for the & -

decay of some spherical nuclei in the vicinity of the 208Pb nuc-

leus,

In paper12) it was shown that the contribution to the va-
lues of & —widths of the second sum of the potential (8) with
the parametrization11) for the density-dependent interaction

23;‘ does not exceed 30%, Thus we shall calculate o< ~decay

widths using formulae (9) - (15) under approximation

V4
T Woay =D Weao

L=7

(18)

Now let us return to the form (11) of the matrix element
f15441 « While the function éf'KXEJ grows rapidly with increage
ing radius R, the function C2é4¢1ﬂ96ecreases outside the nuc-
leus (for R,;:RA), since it contains one particle functions
%{4{//5,’) and potentials k//éj Hence, the integrand in formula
(11) will have a sharp maximum in the vicinity of the nuclear
surface and this maximum will determine the value of the matrix

Lokl

element /45¢[ 1). The value R = Rc for which this maxi-

mum occurs may be considered,getting some analogy with the case

10

of the R-matrix theory13), as an effective channel radius. It
is clear that in this case the "channel radius" is not an ar—
bitrary parameter as in the R-matrix theory, but it is defined
automatically., These considerations are also true when residual
interactions in the potential 244—# (8) are taken into accmm1??
It should be noted that the more deep analogy with the R - mat-—
rix theory can be got under some approximetions (see section 3),
since in the frame of the present theory, thé amplitude of the
probability for the X -partiéle preformation which is propor-
tional to the function C%AGZO% depends om nuclear structure and
on concrete form of the potential k;lﬂg sy i.e.,0on the dynamics

of the & ~decay process,

3, The investigation of the matrix elements A72}ﬂ411
In calculating the matrix elements 513444> as defined by

formulae (11) = (14) and (16) we used the results for the
5)

four particle overlap integral, ref. generalized here for

the inclusion of potential (18)., PFirst we have to fix the
parameters of shell model potential (17). As it can be seen

from table 1 the influence of differert choicea of phenomeno-

14-16)

logical sets of shell model parameters on the values

of matrix elements Mg,{éé and consequently of o -decay

widths is not essential., Throughout this paper the parameters

14)

from ref, are used.

In order to understand qualitatively the properties of mgt-

6)

rix elements /1245£f the following form ‘ of fun ction

is useful

Chuyr (7= VR 3,0 ) (19)
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Here the dependence of potential (18) on variables ‘iF‘ f is
neglected, i.e.,

7
Vg, (R o D W R = VIR).
t=1

(20)

The above defined function %,4{,[/»?) is proportional to the
amplitude of the probability for the ¢ —particle preformation,
ags it 1s stated by the R-matrix theory of N—decayB).

In tables 2 and 3 the- values of ratio

(-]

Ag,,q,[ = (M,g,;q,z “///',,,44,4 )/M,g/,bg (21)

are given for the various types of configuration /Sﬂ{./l .

In the calculation of matrix elements Méﬂ&L the approxi-
mation (20) is used, One may notice that the values of A@M/L
are small except for some levels (4s81/2, 3d45/2, 2g9/2) far from
the Fermi surface of heavy nuclei, But the contribution of these
states to the wave function ng[‘.”" ,formula (6), and con-
sequently to & ~decay widths [;SM »eq.(9) is not significant.
So, the approximation (20) changes the widths CSM not more
than by 30%,and this fact justifies in some sense the use of
alpha-nucleus potential as a funcfion of R only.The dependence of
matrix elements M;:,”.,/_ on the configurations e,/’él can
be understood through the dependence of function %:,M,/_ on
the same quantum numbers E/I‘QL e The latter is mainly res-
ponsible for the variation of the "channel radiﬁs‘_‘

which determines the values of matrix elements M@,«,L (see
tables 2 and 3), Let us note that the values Mfc""{vL increase

12

strongly from the case when ("11(1;1) = (1,4 jz) and
(MJ ,3/3 )E (”‘7/9/‘/} to the case when the above configura-

tions are different. Now we examine the approximations used

previously in calculating the o -decay widths, The "point
X -particle approximation"ﬂ) congists in taking

— — — —> -

A=A, =b =Ny =R (22)

in formulae (12) and {(13). In this case the factorization {20)

Renl
takes place automatically and the functions gl;”l (R) are ob-
L dd g

—

tained without integration over coordinates fﬁ ¢ . As it
PRent .

Bl /R) differ from
functions zé,%z/e)both in the form and in the amplitude.Henceforth

Pornd
/V,, are also different from the exact
KML

can be seen from fig,1 the functions

the matrix elements
values of /‘7&,%1_ . In order to make the point approximation

useful the correcting factor

' 2
fouet
Bpﬂ‘/{[_ = [MIBA{,Z /M/?(A/(L (23)

o

has been introducedw’e). A convenient interpolating formula

fitting the dependence of factors 55/1{,[ on quantum numbers

17,6) using a harmonic oscillatoxr

L 'Zi’ Ji has been found
shell model basis, Let us study the factors gﬁﬂél in the frame-
work of Woods - Saxon shell model. In figs. 2, 3 and 4
typical values of factors Bgﬁé,éare plotted (point connected
with éolid lines) together with the families of the dotted lines
resulting from interpolating formulae of the same type as in

refs.17’6). We tried to choose the parameters of these formulae

for fitting as properly as possible the dependence qf factors

13
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Fig, 1, PFunctions %‘Ql /2} for the 212]E’o rucleus with configu-~
2
ration ANyl =//4£%/3 /—Zj,/z{, 7¢.The solid line stands
for the functicn %M{L [/8) y the dashed one, for the
H.0.
function %A&L (R) and dotted, for the function
Ax'n
%%L (/U. The ordinate for the latter is given on the
right-hand side,
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Fig, 2., The dependence of the correcting factors 5&&0 for
the 219I’o nucleus on proton pair states A =("1(1/})02
for different neutron pair states Ny is repres:nted
by the following symbolss X — AQ = (3/"/2 }02
o- Me=(2f5)E | a-He=(239:05 )
v- M= //L"’/Zjaz andO—M(=@/"72]0

connected by continuous lines., The dashed lines labelled

with the corresponding symbols represcnt the results
obtained with the interpolating formula described in

the text.

BM(L on quantum numbers D, ‘Zi' ji + Unsuccess of our
fitting proves that it is impossible to obtain a useful inter-
polating formula for the correcting factor 3,3'«,2 .

Up to now almost all calculations on X -decay have been

performed using the harmonical oscillator(H.0.)shell basis. As

15
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Fige 3. The same as in fig, 2

50T

for the 74Pt nucleus with the
following symbols:

x— M= (3pp )5,
o~ #= (345 ),

O - M= (2¢3)2
A - Aﬁ,=/-3;3/z):)<
v~(fﬁ%)§=}/o( ;
O—M<=//i13/z)f.

’

Fig. 4.
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The dependence of the correcting factors 5&,14(0 for
the 239‘I‘h nucleus on neutron configurations /(,(-‘-[’7:4/_{]{3
Proton configurations are labelled with the following
symbols: x - Ru= (357 s

o - B=(3py)s ; O- ro=(215)5

2w - = (Tids

)

A — P°L= {’/{5/2)
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2

the H,0, shell model functions differ within the surface region
H.o.
from the Woods - Saxon ones, the functions z/ﬁ,‘é[ 8) ard
(4
2#/3,4‘,[ /ﬁ) Ziffer mainly within the same region, as it can
be seen from fig.1.

The founded difference between the functions %,{‘/([/(/and

3
Zﬁé‘:éé can influence the value of the correction connected
with the antisymmetrization in the final channels, as obtained
18)
in ref. .

As it follows from the calculations the number of nodes N
of function %l&[ [ﬁ} satisfies the same conditions as in the

case of function 4P’:;0L' (R} :
2

p7
Z (2,7,.+/;'):2/1/%L .
b (24)

Ao

The values of ratio /\74"41//‘//3,44,4 depend on configuration
/.0(/14[ (see table 4) so that the ratios of corresponding
theoretical o¢ -decay widths calculated without configuration
mixing vary from 6 +to 30.

Also from the results presented in table 4 it is easy to
evaluate the limitations of the so-called “hybrid ‘approximation'ﬁ)
when the matrix elements ”g,q,é are calculated with H,O. one-
particle wave functions and the potentials V/74s') are of the
Woods - Saxon type. We can conclude that this approximations)

can pretend only to a qualitative description of X -~decay phe-

nomena,

4, On the classification of o —transitions

We investigate the experimental o —widths in terms of

o/ ~energy independent ratios1’6)

17
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zp = : (25)
Valaisi

Here the theoretical width a is defined by formula (9)
accounting only for the main configurations 1 and ,f in the
initial and final states (i.e.,when C/?.M.C JA?-:C("CXZ&_&A .

The values of the ratio [<;1P were calculated for a large
number of even-even, odd-A and odd-odd spherical nuclei and plot-
ted against the neutron number N in fig.,5. The experimental
& -widths 4:97‘are taken from refs.19'21). The consistency of
a simultaneous analysis of the whole set of ratios Aé7¢ is gua-
ranteed by the absence of the free parameters in calculation
of o¢ -widths /::}xwf

The minimal values *230 in fig.,5 correspond to the unfa-
voured o -transitions, for example, too¢ -decay of the ground
state of the 21OBi nucleus and of the isomeric states of the
212?0 and 210Bi nuclei, It is important to note that the wave
functions of initial and final states for these transitions
are known, Owing to the fact that the configuration mixing is
small, the values. of the widths w ’uﬁe%urn out to be a good
approximation for the widths 4:'JA, (9) (see for more de-
tails paper II). Thus the differeﬁce between the theoretical
end experimental ¢ -widths ( A% Q:102) is mainly caused by
the limitations of the above formulated shell model approach
for the integral formula of o ~widths, The maximal values of

kﬁﬁp correspond to the numerous group of & -transitions con-

sisting from the ground state - ground state transitions in
even—-even nuclei and from the "strong" o -transitiorns (with

the hindrance factorsgo) less than 5) of odd-A and odd-cdd nuc-

18

lei. For such transitions the initjial and fimal states have, or

may be assumed to have the same spin., The configurations i _,f

o’ o
are chosen following the filling of the levels of the Woods ~ Sa-

xon shell model potential10).

The values of Aﬂy7a for this
group of &/ -transitions are of about 104-105 and are situated
in a narrow band not wider than 0.6 in logKexp.

The difference between the values of ﬁ@@f for the favoured
and unfavoured & -transitionsv has to be considered as a pheno-
menological irdication to the contribution of the configuration
mixing into the absolute values of of -widths, This is a unique
possibility to explain the above-mentioned difference in the
framework of our shell model apprdach to & -decay., As it can be
seen from fig.5 the effect of configuration mixing on favoured

& ~transitions is practically independent of the number of
nucleons outside the closed shell core.,(Compare,for example, the
values ‘tgjp for the chain of polonium isotopes, 2 = 84, with
the corresponding chains of Ra, Rn, etc.).

It is appropriate to notethat the jump in values of logKexp
(see fig. 5) near to N = 126 shows that it is impossible in the
framework of a simple Woods - Saxon shell model to explain the re-
lative widths in this region. This conclusion is in contradiction
with the affirmation from ref.zzj where a harmonical oscillator
basis is used for the relative o -widths calculation.

We have not included into our analysis the values of ratios
Kexp for lead neutrondeficient isotopes as having a different
behaviour from the transgitions of other even~even nuclei. Namely,
when the number of neutrons diminishes, the values kéfp for
light Pb'iéotopes falls down from the band of favoured ¢ -tran-

sitions (fig.5). We intend to consider this phenomenon elsewhere,

19



Fig. 5.
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The dependence of enhancement coefficlents

Kexp

on neutron number N , On the absciss the neutron

shell configurations are indicated,

Let us note now that for the two lightest isotopes of Pb

giving the largest difference from the general tendency of va-

lues Kexp

fig, 5 the ratios Kezp

the experimental data21)

are only preliminary, In

are also shown for the o ~decay of

nuclei with § = 125,127 of neutrons, and of some odd-mass Bi iso-

topes, We ¢

lassify them as semifavoured o -transitions using

the fact that their values ﬁ4u7o are situated between the va-

lues Ku?

belonging to the favoured and unfavoured transitions

Thus, the three groups of «- transitions can be distingui-

shed in terms of the values of k}%; : favoured, semifavoured

and unfavoured, The explanation of the splitting between these

three groups, related to the different influence of residual
interactions on each type of o -transitions shall be given

in papers II and III.

Table 1.

The dependence of matrix elements /%y/[an the shell model
parameters. Calculations are performed for the 212?0 nucleus
(@ =11.87 MeV).

£ A 2

™~

14) 16 ) 15 )
0,716(-7) |0,540(-7) |0,960(~7)
0,188(-6) (0,194(-6) [0,255(-6)
0,501(-6) (0,827(-6) [0,613(-6)
0,167(-6) |0,144(-6) |0,231(-6)
0,202(-6) [0,222(-6) {0,283(-6)
0,375(-7) |0,414(-7) }0,539(-7)
0,696(-9) |0,785(-9) |1,01(-9)
0,177(-11)]0,147(=11) ]0,177(-11)
0,642(~11)10,845(-11) [0,943(-11)

Gru)l | @o0);
(2n)e |Can)t
Sprile (Lol
(175 ) |(2995);
V% 5)s |@an)s
s | @)
(149); | @32,
A
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-

ool ] ol o] ©f o] o] ©

-

21



The results obtained for the nucleus

2

Table 2

25, o

=11.87 MeV

and configuration A Mg L = [/”1/tﬁ}; /‘Zf-%};]o

Table 3
The results obtained for the nucleus 212Po, Qo( =11.87 MeV.
A No L. 2N
L Bonis [ Monar /| Re Fom /%,w (R. j/
2 2
RPeNal =[(TRa )¢ (2294757,
(o} 12,4 2.42(-8), 7,4 0.24(-3)
12,4 4.26(-9) 7,5 0.10(-3)
8 13,2 4.76(-10) 7,5 0.84(-4)
12 14,5 2.41(-11) 7,6 0.95(~4)
16 16,4 8.15(-13) 7,7 0.17(-3)
Runal =/ (189, 28550, (2991 7510405 ],
0 10.0 1.31(-7) 7,4 0.13(-2)
9,6 2.30(-8) 7,45 0.51(-3)
10,6 2.55(-9) 7,50 0.46(~3)
12 12,8 1.28(-10) 7,6 0.51(-3)
16 13,7 4.30(-12) 77 0.92(-3)

. PR
nlify | dppr | IMame! | RS | s =)/
281y 2,8 0.14'(-6) 7,2 0.15(-2)
3 S, 12,1 0.33(-6) 7.6 0.20(-2)
4S9, 25,4 0.65(-6) 8,2 0.18(-2)
1 P14 -2,8 0.71(-7) 7,0 0.10(-2)
2 p1y 6,4 0.18(-6) 7,3 0.17(-2)
3P 19,3 0.50(-6) 7,85 0.57(~6)
1P3s -2,5 0.12(-6) 7,0 0.17(-2)
2 p3y, 7,0 0.28(-6) 7,3 0.26(-2)
3P 19,1 0.68(-6) 7,85 0.29(~2)
1 g, | 1,03 0.19(-6) 7,1 0.24(-2)
2dg, | 11,3 0.43(-6) 7,5 0.29(-2)
3dls, |35,3 0.13(-5) 8,2 0.28(-2)
1 £55 3,0 0.17(-6) 7,1 0.20(-2)
2 f5, | 16,8 0.50(-6) 7,7 0.24(-2)
129 | 8,3 0.30(-6) 7,3 0.26(-2)
2 295 | 24,3 0.72(-6) 7,9 0.26(~2)
1 A9, | 11,9 0.20(~6) 7,4 0.14(-2)
22
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Table 4

H.0. 2
The dependence of raztio %&z//Wng on gﬁ,qjjz’and
M ‘—‘(’5/3/3)0 « The results are obtained for the

210Po nucleus, Qd = 5.33 MeV.

3.
4.
5.

N« .
P, 19 | 7emy | 295 | Fu | %
S3h 3.56 3.62 2.56 2.46 | 2.86

A sy 3.65 3.68 3.44 3.35 3.60

gjz;é 3.80 4,36 3.02 2.88 3.34
39y 3.69 4.20 . | 3.00 2.86 3.18

DAz | 389 4.36 3.18 3.08 3.44

4,85 5.25 4,17 3.86 4,22
A 5
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