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one finds that the value E/P+ for Cu" should be TABLE II. Magnetic moments of nuclei with closed shells %3 nucleons.

(E/p+) „=2.32/5. 5=0.42.

The value of 5.5 however is probably about ten percent too
high, since the experiment which determined this value used the
annihilation radiation as a measure of the positron intensity.
Since, in such absorption measurements, the 655-kev gamma-
radiation4 ~ is indistinguishable from the annihilation radiation,
it will contribute approximately ten percent of the measured in-

tensity. Taking this into account, the experimental value of
E/p+ for Cu" becomes

I Configuration Tg

Lii +1/2

Be9 3/2 (zp3/2) 3 +1/2

Cia 3/2 (3dg2) 3 +1/2

Mg& 5/2 (3ds(2) 3 +1/2

Scale

)' 1/2 3.07 3.260
1/2 —1.14
3/2 1.9

j1/2 —0.48
f3/2 0.80

1/2 —1.06 to 2.76
3/2 2.57

(E/p+) 6I =2.32/(0. 9)(5.5) =0.47

in excellent agreement with the anticipated theoretical value of
0.52 as determined from the disintegration scheme proposed for
Cu" from work performed in this laboratory. '
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'HE magnetic moments of some nuclei were calculated by
means of the j—j coupling shell model. The calculated

moments agree very well with experimental values, and some
conclusions about nuclear forces are obtained.

In the case of nuclei with closed shells ~1 nucleon, the calcu-
lated magnetic moments are the same for both the j—j coupling
shell model and the single-particle shell model, and they lie on
the Schmidt lines. ' The calculated values are compared with ex-
periment in Table I. They agree except for 8",Al", and P".

In the other cases, the magnetic moments predicted by the

j—j coupling shell model are not the same as those predicted by
the single-particle shell model. The magnetic moments of nuclei
with closed shells +3 nucleons are calculated under the following

assumptions: (i) the succession of energy levels is that indicated
by Mayerg (ii) isotopic spin multiplicity is a good quantum
number; i.e., [H, Tj=0 (T: total isotopic spin),

The calculations were made by constructing the isotopic spin
part and the ordinary rotational part (including spin) of the wave
function separately from the individual isotopic spin and rota-
tional wave functions. They are then symmetrized by the group
theoretical method, end coupled one to one, so that the total

TABLE I. Magnetic moments of nuclei with closed shells &1 nucleon.

H3

He3
B1l
C13

N lo

O17

F19
Al»
P31

S83

K»

Configuration

(s) i

(s) '
(zp3(g) i

(2pii~)'
(2pi]2)
(zsi/2)'
(zsity) ip

(3dgt2) i?
(zsi(2) i?
(3d3t2) i

(3de~) '

+1/2
—1/2
+1/2

+1/2
+1/2
+1/2
+1/2
+1/2
+1/Z
+1/2

Pca,lc

2.79
—1.91

3.79
0.64

—0.27
—1.91

2.79
4.79
2.79
1.14
0.12

@exp"

2.978643 ~28
-2.127414&3

2.68858 &28
0.70225

—0.28299 ~3
—1.8928 +19

2.6285 %7
3.6408
1.13165
0.9
0.391 ~1

I J. E. Mack, Revs. Modern Phys. 22, 64 (1950); except 0» [F. Alder
and F, Q, Yu, Phys. Rev. 81, 1067 (1951)].

' J. E. Mack, Revs. Modern Phys. 22, 64 (1950).

wave function satisfy Pauli's principle. The results are shown in
Table II.

Assumption (ii) is satished when (a) the interaction hamil-
tonian is 7-independent, or (b) scalar products (v;7,) are the only
v-dependent factors. ' Condition (a) is the case of neutral meson
theory, while (b) is the case of symmetrical meson theory. 4 Thus
our result is compatible with neutral and symmetrical meson
theory, but charged meson theory is excluded.

From Table II we can conclude that the ground states of all these
nuclei except Cl" have T=—', . This is quite natural, since E=Z~1
nuclei are much more stable than their neighboring nuclei with
the same A. (T=$ means that the level is common to these
nuclei. ) This means that the interaction between nucleons can be

TABLE III. Predicted magnetic moments of nuclei with
closed shells +3 nucleons.

Assumed
spin Configuration Scale

B9

A35, 37

3/2

3/2

5/2

3/2

(2p~i~)'

(zp3ti) '

(3dw)' '

(3dg]2) 3

(3d~(~) '

-1/Z

—1/2

+1/2

—itz

1/2
3/2

1/2
3/2

1/2
3/2

]/2
3/2

1/2
3/2

—1.14
1.9
3.07
0
1.01
0.46

3.958 to 0.155
0.33

—0.48
0.80

expressed as a+bP, with positive b. (P, is the charge exchange
operator. ) From our result that T can be assigned dehnitely, b

must not be zero; that is, the symmetrical meson theory is needed
to explain the internucleon force.

In the case of Mg" there are two independent states which be-
long to T=-', , so that the calculated magnetic moment lies be-
tween two values. Experiment shows that the moment of the
ground state is near the minimum theoretical value. From this
fact some characteristics of the interaction hamiltonian must
be concluded.

It should be mentioned that the success of Feenberg's approach~
in the case of odd-odd nuclei is also preserved as such in our theory.

In Table III the magnetic moments are predicted for nuclei on
which measurements have not yet been made because of their
short life. It is hoped to determine these moments experimentally.

It should be noted that even P-odd E nuclei have quadrupole
moments in the present j—j coupling shell model. Investigations
in quadrupole moment, p-decay, and excited states from the pres-
ent standpoint of j—j coupling shell model have been made. A
more detailed discussion will be published in the near future.
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