CHAPTER III

AN ANALYSIS OF THE ENERGY LEVELS QF

o8 41> 02,

1, Introdyction

In this chapter we consider somewhat more carefully,
and also with a slightly different approach the energy

18 19

levels of 07 aml 0 and their relationship. It is

obvious that if the same configuration space is assumed
to describe the  low-lying energy levels of le and 019,
the matrix elements of the Hamiltonian for different states

of Ol9

can be directly expressed in terms of the matrix
elements of 018. Such an analysis = described in section 4 -
i1s independent of any assumptions on the nature of the
two~body interactions. We use such an analysis to obtain
some sort of a check on the results obtained in the
previous chapter., 1In section 3, a more direcf approach

is used, i.e, assuming the Hamiltonian matrix elements

for O18 given by different types of interactions considered
in the previous chapter. We evaluate the corresponding
energy level spectrum of 019, and eompare with experiment
to see if it is possible to discriminate between the
several interactions which all give the same results for
018 level scheme, In section 2, we briefly discuss our
results for 018 energies and wavefunctions comparing them
with the results obtained by other authors wihno have pre=

viously mde similar calculations.



2o Comparison with regultg of gther authors

In view of the simplicity of structure, 018 and
019 have attracted considerable atteation from several
authors over many years. We mention the early work of
Elliott and Flowersls), am Redlichaé). More recently
Dawson, Talmi and Waleckalgj have used tihe Brueckner-

35)

Bethe=-Goldstone formalism to calculate the energy
levels of 018, using a reaction matrix calculated from
the fres nucieonrnucleon potential of 3Brueckner-Gammel-
Thalerse). Some information on the wavefunctions of

the various states involved is also derived from an
analysis of the deuteron stripping reactions by Mefarlans
and French37).

In the analysis of Elliott and Flowers, and Redlich,
the configuration space included in addition to the d5/2
and Sl/2 orbital;, also the d3/2 orbital. A&s discussed
in chapter II, we feel that in the spirit of the Brueckner
theory, it appears unjustified to include the d3/2 state,
since it lies quite well above the d5/2 state (~ 5 MeV).
The calculations of Dawson, Teluwi and Walecka also in the
first approximation neglect the d3/2 state, aml their
results as well as those of the earlier authors on the
wavefunctions of the 018 - O19 states show quite clearly
that even when the d3/2 state is included in the confi-
guration space, the components of the wavefunetions coh-

taining this state are rather small, and their effect on
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the energy of the state would be even smaller, Therefore
f We can compare our results with those of the others
neglecting the d3/2 state, without introducing any

important inconsistency.

Our calculated energy levels agree much better
with experimental results than those of the other authors
as shown in figure 1. This is inevitable since our
potential is constructed in such a way és to give the
best fit with the experimental results. A check of our
calculations would be provided by the prediction of the
J = 3'1evel (s)/gl5/g) in 0. This we predict at 4.2
to 4,7 MeV (see figures 6 and 7 of chapter II). Dawson,
Talmi and Walecka's calculation also predicts 3+leve1 in
this range. It is very desirable that this be checked
experimentally. Location of this state is very important
for determining the p-state forces, since it depends only
on the p-state iateraction., If the energy of this state
is By < 4.8 MV, the matrix element of the interaction
<é1/§d5/2‘ 3'V12j81/2d5/2: 3;> will ‘be { 0, whereas if
By p 4.8 MeV, the matrix elemgntxis > o Thus in former
case the p-state interaction would be attiractive, whereas
in the latter case it would be repulsive. Of course, in
either case, it is certainly small in magnitude, but if,
experimenfally, it fturns out to be repulsive, our amslysis

of the chapter II would have to be slightly revised.,

t This follows because Eséﬁo =

<51/2d5/2 I vlzl Sy2d5/2>
+ (A 3

0.85 MeV) + 3.92 MeV.

il
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Since our interest is in devising a potential which
would be a good model for the actual reaction matrix, it
might be of interest to compare in detail the matrix ele-
ments calculated by our model and by the more involved
reaction matrix calculation of Dawson, Talmi and Waleckalg).
Their calculations give for the Talmi integral
I,s = <bs {Vlzi os the best value of -8.3 MeV, which
also explaing fairly satisfactorily the observed spectrum,
The values of I,y obtained by us using the parameters
Vo = =25 MeV (singlét s=interactions onli) ard A = 1,0
is -8.84 MeV anl using parameters V_ = =40 MeV(singlet s-
and d-interactions) amd A = 0,70 is =7.80 MeV., This
compares very well with the value obtained by Dawson,
Talmi and Walecka., The detailed comparigon of the values
of different Inz obbained by us with those of Dawson,
Talmi and Walecka is given in table 1 (singlet even) amd
table 2 (triplet odd) for one set of parameters (a) only
(i.e. V, = =25 MeV, A= 1,0). The results for other
sef of parameters (b) are rather similar., We also com~
pare the relevant matrix elements for variocus states
with those obtaiced by the above authors in table 3 for
set of parameters (a) amd in table 4 for set of para-

meters (b).

We further note that Dawson, Talmi and Walecka
give also results for 018 spectrum calculated by using
a simple non-singular central potential which has been

used by Hulthén and &AgaWara:gS) to fit the low energy
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Table 1

| The values of I, = <n“ Vlzlnﬁ> for
different n amd Kk for singlet potential,

I Present calculations with ‘Dawson, Talmi
n parameters Vg, = -25 MeV and Walecka
A= 1.0
IOS "8084:0 : "80323
Ipg ~5.525 -5,988
Iop -4 , 420 -2.813
Tod -2,210 ~0.777
Ios -1,205 -0.267
Iog -0.553 =0,106 "
_ fable 2
The values of I ¢ = <nRIV12]n{’,> for

different n amd { for triplet odd potential.

0.5 0.9 1.0

A 1.2 | Dawson,

I Talmi and
ni Halecka,
Iop ~0.666 . -0.864 =0,937  =0.990 | -0.321
I, =1.086 =0,962 =0.817  =0.758 | =0.402
Ioa —0.134 =0.330 =0.469  =0.585| =0,118
Iof "00026 "‘00129 "‘00234: "0034:5 "00054:




various states in ©
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Table 3

The pumerical values in MeV of the matrix elements of

18

using our parameters (Vg, = -25 MeV,

A= 1.,0) for singlet even and those corresp8miing to figure 6

" of chapter II for triplet odd, amd those obtained by Davson,
Talmi and Walecka,

(a) <d§/2')V12! d§/2>

J Present cal~ | Dawson et al Present calcula- | Dawson
culations singlet even tions et al,
singlet even Triplet odd. Triplet

Md.
- - e 2. =0.8 "’0.352 ko
0 3.160 3.202 x ___1.0: -0.351 1.245
?\. =1.2, "00350
A =005, "‘00264
2 - .87 -1.183 ’ =O.8, -0.327 "Oe419
O 0 ?\'=100, "'00357
A =1,2, -0.374
‘l=0@5, “00&34
- - 2» =O|8 "0. 3 -
?\.21.2’ "'00050
/32 } } 2
(b) \d5/2 V12 31/2
J Present calculation Dawson et al
. singlet even singlet even
O "'1@370 "0.952




(e)
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Table 3 (Contimued)

<Si/2 l vlzj S:2L/2>

J © Present calculation

singlet even

Dawson et al
singlet even

“‘2 QQOO

-30019

(@) <d§/2 ‘Vlz(ds/zs;v2>

J Present calcu- Dawson et al Présent cal-| Dawson
lation singlet singlet even | culation et al
even. Triplet odd.| Triplet

odd

2 ""0 @ 895 "O . 824 - “i"o » O%

(e) <d5/23312,v12‘d5/231/2>

J Present calecu~ | Dawson et al | Present calcula~|Dawson
lation singlet | singlet even |tion et al
even, Triplet odd. Triplet

odd ,
2."—’0.5,"0.201
-1, -1.,926 A =0,8,=0.224 +0.237
2 1.595 1.9 A=1.0,-0.236 | ©
). =102,"‘002%
’ §=0.5,-o.249
- - =008,-00280 -

3 ?\. =l.0,-0.296 0‘64:9

7\¢=102,“00308
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Table 4

The mnmerical values in MeV of the matrix elements

. 138
of various states in O

using parameters V, = =40 MeV,

A = 0.65 for singlet even and those corresponiing to

figure 7 of chapter II for triplet odd.

@ < agp|vaa]adse)

4

J Singlet even Triplet odd
- A=0,5, =1.00 A =0.8, -1.00
0 2,91 A=1.0, -1.00  A=1.2, -1.00
7\.=0 5 "0976 l=0 23 "0093
I 095 .l A=1103 =1.02____A=1.2; =1.07
4 _0.50 2":0.5, —O.lO 2"'008, "001-2

(b) {dg/zlvlzf si/z>

(e) <S?/2}V12)S§/2>

J Singlet even

Jd Singlet even

Y -1.0L

0 ) "2.68
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Table 4 (Contimed)

2
(d) <d5/2sV12‘d5/231/2>

J Singlet even

2 "'0068

(e) <d5/231/27V125d5/231/2>

1

J Singlet even ' Triplet odd
A 20,5, =0.57 A =0,8, =0,64
2 -1.48 . . ° O
A =1.0, -0.68 A =1.2, =0.70
3 - A =0,5, =0.71 A =0.8, =0.80
A/ ——1.0, "0084 A =102, "'0088




66

nugle‘on-nncleon scattering data. For a Yukawa shape,

their parameters are

VOS

Fcos = 1.2 fm &Dt

It is somewhat remarkable that for our assumption of

1]
1}

-47 VeV v o = -52 1BV
(2.1)

1.4 fm

same interaction in all even states (i.e. £ = 0, 2 here)
we also obtain very similar parameters viz. V . = =40 MeV,

/QLM’—" 1.2 fm and although triplet parameters are not
uniquely specified, the above values are not in disagree-
meat (see chapler II, figure 7). The agreement 1s not
very surprising, sincé for only two extra-core mucleons,
and with such a simple non~singular potential the

reaction matrix may not be drastically different from

the potential.

Finmally, we remark on the wavefunctions obtained
by us. In table 5 we give the wavefunctions for the
J = 0 ground state obtained by Elliott ami Flowers,
Redlich, Dawson, Talmi and Walecka, an:i by us. 1In table 6
are listed the wavefuactions for J = 2 state, neglecting
however the states involving dg/g orbital., It may be
noted that a considerable amount of configuration mixing
is predicted by all theoretical calculations. On the
other hand, Mcfarlane and French find from an analysis

17

of stripping reaction data’(e (d,p) 018) a2 mich smaller

amount of mixing i.e. the amplitude of the two states are

A (d5/281/2) o  0.,36=0.43 (2.2)
.2
A (dg2)% o 0.89-0.93 :
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Table 5

The amplitudes of wavefunctions for J = 0, the

18

ground state of 07,

The amplitudes of. wavefunctions for J = 2 state of 0%°

. ' Pregsent calecula-~
Configu- | Redlich®® | B1110t8%|Dawson™’ tions
ration. & Flowers jet al. Paranmeters
(a) (b)
@,z 0.86 0.89 0.89 0.91 0.89
5/2 L ) [ £ * L ]
(s1/2‘,>2 0.31 0.24 0439 0.42 0445
(dg/0)° | 0.20 0.39 0.23 - -
Table 6

.

Configu=- ‘ Redlich34) &awson;g) Preseat calculations
ration. et al Parameters
(a) (b)
(dg/0)? 0.71 0479 0,74 0,76
(d5/2d3/2) -0.20 0.16 - -
(dg/2)2 | 0.14 0.10 - -
(d3/233/2) 020 -0.21 - -




We do not discuss this discrepancy any further.

3. Energy levels of 019 (1)

In the previous chapter, we have discussed the
nature of the effective z‘mcle'ar interaction inT = 1
states of nuclei 018, Tiso etc. The parameters of the
interaction in singlet even and triplet odd states of the
two nucleons outside the closed shells were determined

umer two assumptions:

(2) the even state interactions are non~local
and are effective in L= 0 ( L refers to
relative orbital angular momentum), i.e,

s-state only, and

(b) the even state interactions are the same

in all states 4 = 0, 2 ete,

For QB, the parameters of the even interactions (assumed
to have Gaussian radial shape V, exp é&i/&%) were
determined to bée (2) V, = =25 MeV, A =/ko/%y = 1.0 and
(b) Vo = =40 iieV, A= 0.65, and several sets of corres-
ponding odd-state interactions which give a good fit to

18

the 0 spectrum were also given, In this section we

apply these different sets of parameters to calculate the

energy level spectrum of 01'9, to see if these additional

data can help to distinguish between the different sets.

The configurations that we consider for the T = 3/2

states of 019 are
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. , 3 5 2
The wavefunction corresponding to the configuration (a) is
Just the one hole wavefunction., For the configurations (b)
and (c¢) the antisymmetrised wavefunction for T = 3/2 state
AN >)
is given by
2 ./
|G, 3:7)
- 1 -2 :/
N {l} (T, x 14
: 5 (3.1)
-1 #tJ 1+ . .
tat ) 51 U(4iTd ) |4 =3“1>><l?f>}
where. N is the normalisation coefficient given as
4+7T
N=3 {1 “2(4) U (44755 5,5,)d, &y JH'} (3.2)
and a = 844" /2 if jand j’ are equivalent :
’ (3.3)

= 1,/J'§ if jamd j are nonequivaient

The matrix elements for the configuration (a) for
various allowed states can be written with the help of

coefficients of fractional parentage as

{(dg) 7|V | gV Ty
R O A X AN A LA YR
1

where <(65/2)3J }} (d5/2)2J1> are the coefficients of
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40)

fractional parentage « Por the configdrations (b) and

(c) the matrix elements can be written as

(Cé)igro) P J}\/lz} (3'1)13‘0’) 33_’ :r>

3 ' . .
- Sy vl

VNN,

FHT_ ) (3.5)
- 835,09 A U (a3l HL)<E0 N, it 7.)
T e NS i
T T U GiTy e ) Gin Vi i)y

1

-1
+ 855, (40 ) T (43335 4,3,) U Giail ; 7/3,) X

J‘l y .
<7i'% J\/:z/3l3l/~71>}

.

Thus we see that the matrix elements of states in 019 could
be written in terms of the matrix elemeats of two-body
states in O18 and one can employ the parameters of Ols,to
calculate the energy levels of Olg. The matrix elements
for parameters (a) and (b) are given in tables 7 amd 8.
The matrix elements for triplet odd state interac?ions
(triplet p= only) are also given in these tables for
different ranges and strengths. The results of all calcu-
lations are given in figure 2., We can see that in case (a)
the odd-state interactions appear to have only a small
effect on the energies of the different levels amd all the
different sets of odd interactions of chapter II, give

essentially the same results.



The matrix elements of 019 for parameters (a) plus
the triplet p-state interactions. Triplet p-interactions
have different ranges and strengths., Single particle energy
A is already included. The off-diagonal matrix elements do
not have any contribution from odd-state interactions.

A 0.5 0.8 1.0 1.2
Configu-
rations. Vil =37.23 -8,90 ~5,30 ~3.70
J MeV MeV MeV MeV
3/2 | =-3,0282 -3.1694 =~3,.2381 -3,2772
@‘g/zldg /2> 5/2 | -4.3276  =4.3064 ~4.4271  -4,4448
9/2 | -2,3694  -2.4306 -2,4507  -2,4774
1/2 | =8.6673  =3.7175 =3.7400  =3.7557
< 9 3/2 | =1.6200  =1.7172 =1.7668.  =1.7969
d s
5/2°Y2 | 573 | -1.0788  -1.1928 =1.2497  =1.2873
88/251/2)
7/2 | -1.3929 -1,4313 ~1.4503 -1,4634
9/2 "'004151 -O 04:857 -0‘5']-83 —O .5448
4‘”‘?/2‘15/2
| s1/ois/2) S
3
@5/2
2 3/2 | 1.5650 1.5650  1.5650 1.5650
Bty N ]
3
d5/2
> 9/2 | =0.0600  =0.0600 =0.0800  =0.0600
-lifz{gfg{g ------- nq»w—u—-—--ﬁ——————ﬁ—-—-‘ —————————————————————————— -
@3
5/2 5/2 | =0.2075  ~0.2075 =0.2075  ~0.2075
“ 2 [ @ [ *
/212 |
3
/2
2 5/2 "O¢9325 -009325 "0093.25 -Oi9125
7 T
@g/zszvz
> 5/2 | -0.5775 0.5775  0.5775 0.5775
[51/2d5/2>




The matrix elements of 019
the triplet p=-state interactions.
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-

Iable 8

have different ranges and strsngths.

energy A 1s already inecluded.

for parameters (b) plus
Iriplet p-interactions
Single particle
Tne off-diagonal matrix

elements do not hnave any contribution from odd-state

interactions.
|
0.5 0.8 1.0 1.2
Configu=
rations. -106.4 -25.30 -15.10  =10.80
J MoV MoV VeV VeV
3/2 | =4.1704  =~4.5628  =4.7632 =4,8380
3 3 -
<d5/2]d5/2> 5/2 | -4.9204 5.1083  =5.1994 =5.2595
9/2 | -2.5049  =2.6750  =2.7599 -2.8180
/2 | =4.7122  ~4.8440  =4.9130 =4.9705
<d5/251/2
2 5/2 | =2,4084  =2.,7221  -2.8892 =3.0105
d s
(2572 1/2> /2 | =1.6608  =1.7653  ~1.8214 -1.8643
9/2 | =1.1564  -1.3493  ~1.4452 =-1.5315
P . b e e oo e . i e e st S 2 s S o A e 2 R B 8
$1/e%5/2
z 5/2 | =2.5880  -2.7182  =2.7879 =2,8437
Pl/ats/2) |
@3 3/2 | 1.1880 1.1880 1.1880  1.1880
" :
g/ 9/2 =Oe 0440 O 0440 -0 50440 -0 .04‘9:0
S 5/2 | =0.2240 ~( « 2240 ~0.2240 ~0.2240
Zgé """""" S
g/ 2 5/2 | =0.6760  =0.6760  =0.6760 ~0.8760
|s5/285/2)
o e e o e e e et e e e o
@g/gs 1/2 ~
% 5/2 0.4400 044400 044400 044400
|s%/285/2)
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On the other hand for case (b) the odd-state
interactions change considerably the energies of the
states and in particular the energy of the lowest J = 3/2
state is quite different for different odd-state forces
which give equally good it for 018. One can easily see
that the set (iii) gives the best fit for the lowest
J = 3/2 state. We also glve for comparison the Tesults

recently reported by Talmi ami Unndél).

On the experimental side the situation is not
very happy. Imdeed, the energies for a mumber of levels
42)

have been measured but there is no information avail-

able on spin-parity assignments to these levels.

Looking at the results it seems that the spins and-
parities of the levels between 2 and 3.5 MeV would be
very important for distinguishing between the various
schemes, 1In particular, it would be possible to distinguish
between the schemes (a) and (b) if the spin of the 3,16 MeV
level is determined and the existence of the level at

3,05 MeV is confirmed.

The experiments at present report three states
between 2 and 3{5 MeV excitation above the ground state,
The choice (a) of interaction parameters predicts three
. states in this region, 9/2, 5/2 (close to each other)
and 7/2 - in that order. The choice (b) predicts two
additional states in this region viz., 5/2 and 3/2.‘ Talmi

ard Unma's results show only two states in this region,



3/2 and 9/2. Our feeling is that an overall best fit is
given by choice (a) of the parameters, with odd-state para=-
meters remaining relatively indeterminate, Further experi=-

meittal data would emable us to make more positive proaounce-

ments,
12
4, Bnergy levels of O~ (I1)
It is easy to see that if the low lying levels of
018 am 019 that we congsider here are described only in

terms of the d5/2 and s orbits, the meclear spectroscopy

/2
involves only eight matrix elements of the effective inter-
2 o 2. 2
o <Q15/2.0 Vg d5/2.6>> v, = (31/2) .o]vlz (31/2) .§>
Vo = (a2, 2lv._laZ,.:2> v/ =(s. 4,02V, |s. 2>
2 5/2 121°5/2 2 1/a275/2"" | 12| T1/2 7 5/2°

2 . 2 - - . ®
L= <d5/2.4 Vo, d5/2.4=> Vs ‘<‘"’1/2d5/2'3’V12l31/2d5/2'3>

(4.1)

action.

2

<
i1

=
1

<
]

00 <:(sl/2)2=o[v12‘(a5/2)2:9>5

Voo = <:d§/2‘2[V12J51/2d5/2‘2:>,

In principle it should be possible to determine these
matrix elements from the available information'on the
energies of lowest 5 states of 018 and the lowest 3 states
of 019. In practice, of course this would involve quite a

bit of computationj- In this section we make this calculation

T In reference (41) Talmi and Unna assume identically
Voo = Voo = 0 for simplicity in computation.



to obtain the two-hody metrix elements and compare thenm
with the matrix elements calculated in chapter II with

our various potential models,

The binding energy of the two exira-core neutrons
in 018 ground state can be obtained from the binding

energy data aslg)

BQE. (018> - BOE. (016) - 2[303&.(01‘?) - BgEio(OlG)]

= =12,215 + 2 (4.146) MeV (4.2)
= =3,923 MeV

and similarly the bimding energy of the three neutrons

in the ground state of O19 is given as

(4.3)
= "‘3 . 72 'MQV.

Thus the absolute energies of states given experimentally

in 0% amd o' are given in table 9.

Now obviously we obtain V4 = 34

18 is not observed, there

= -0.37 MEV.
Next, since the J = 3'state in 0
is no di}ect determination of V3. Finally we note that

- By Ez and Eg, E; are the eigenvalues of the matrices

Vo Voo Vé V22
am } respectively.
/ /
v Vo
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Tahle 9

The absolute epmergies Ej of the states

in 08 am o

o8 o™
J By (16V) 3 By (MeV)
0 B = =3.92 5/2 Bgjg = -3.72
2 Fg = =Ll.94 3/2 | Egsp = -3.62
4 By = =0.37 Y2 | By = =2.20
0" &z = =0,29
2* | E;= 0.0

Therefore for each assumed value of Voo and Vég ohe can
calculate Vg, Vé and Vo, Vé by inversing the matrix.

In table 10 we list the values of Voo’ Voo and corresponding
values of V,, V;, Vé am Vé. Negative sign for these off=-
diagonal matrix elements is chosen to give phase of the
wavefunctions in agreement wita the results of other cal~-

culationsla’lg)

. We discuss the explicit wavefunction a

little later. For V, , ¢ =1.82 MeV and V55 < -0:97 MeV,

we would fimd in the wavefunction for the lowest J = 0, 2
. . 2

states major components of (Sl/Z)o and (31/2d5/2)2 states.,

Therefore we do not consider these values.
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Table 10,

{ 4
The values of Vo, Vo V2 and Vé (in MeV)

obtained by inverting the matrix for different values '

of VOO and V22n

Voo 0 0.5 -0 -L5 L2
v, 3,92  -3.85 -3.62 - -3.13 2,11
vV, -2,03  -2,10  -2.33  -2.82  -3.85
Voo, 0 05 =0.75  =0.90  =0.97
Uy -1.9¢  =1.80 -1.59 -1.33  -0.98
Vg -0.88  -1.02 . -1.23  -1.49  -1.84

Thus we have obtained from the five known states
7 7
0? Vo Vé, Vb and Vé,

in terms of three unknown matrices Vg, Voo amd. Vg

of 018, five matrix elements V

Qur next step is to construct Hamiltonian matrices for
the states of 0% J =5/2 (3x3), J =3/2 (2 x 2)
amd J = 1/2 (1 x 1) for various sets of values of Voo?
V22 amd vs and find the set which will best f£it the
energies of these states. The equations involved are

already given in section 3. The results are summarised

in figures 3, 4 apd 5,
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1t gseems to ug that the best fit to © results

is obtained for Vo = =15 MeV, Voo =--O.93 MeV and

V3 = +1,5 MeV., This gives Bzro = ~4.,0 MeV, Ea/z= -3.85 MeV,

Ejjz = -1,9 MV, We consider this agreement to be reasonably
good since the calculation is heavily biased towards exact

fitting of the five 05

states. A least square fit with
equal bias to each of the 8 states would considerably

improve the agreement,

To conclude we find that the following set of

values provides a satisfactory fit to the known states

of 0% ana 0°,

V) = =3.0 MV V= -2.,9 MV
Vg = =Ll.2 MV TV =-1.6 keV
(4.5)
V, = =0.4 MV  V; =+L5 KV
VOO = "'105 MéV Vzg = "0.93 MGV

i8
We remark that this predicts J = 3*state in 0

rather high i.e. at ~ 6 MeV, This we discuss below.

3
5/27

these paranmeters at about 2,1 MeV above the ground

state 8/2.

FPurther J = 9/2 (4 state is also predicted by

Next we comment about the wavefunctions of the

J =0, 2 states of ol8

given by these parameters,

For J = 0 state the resulting wavefunction is reasonable,
\ 2

in the sense that it gives about 80 % (d5/2)2 + 20% (51/2)

mixing. This is in good agreement with other results.
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On the other hand‘for J = 2 we £find a rather large degree
‘of mixing, about 55% (dé/z)z + 45% (d5/251/2). T@is appears
to be rather large, especially in view of the results of
Mcfarlane and French., Perhaps, if as mentioned above, a
least square fitting is done,—the values of the parameters
my change a little, and may improve the result. But it

is almost certain that a consﬂierable\mixing (greater than
the values of Mefarlane and French) will be predicted. We
do not think this discrepancy is very serious. |

3

The matrix elements obtained above agree well with
the matrix elements obtained from our potential model arnd
constitute another check on those results., (see tables 3

and 4 of section 1).

Two comments may be made, The matrix element Vo
obtained from the potential model appears to be somewhat
larger than that found in this section. (However, owing
to large repulsive contribution of tensor anmi spinrorbit‘
forces, Dawson, Talmi and Walecka find this matrix element
mich smaller i.e, =2.0 MeV)., Secondly, the matrix element
Vg has changed sign. The value +1.5 MeV obtained here
does appear to be somewhat large. In view of the lack of
experimental knowledge of the position of the J = 3 state,
we do not explore this point further. If fubure experi=-
ments show the state to have indeed a positive matrix
element V3> 0, our pgtential model will have to be

somewhat revised.
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