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Peckar’s discussion of the validity of his method rested on the
quadratic approximation to the unperturbed energy. Whenever
Peckar’s effective mass equation is valid, its solutions are entirely
equivalent to the solutions of Slater’s equation. However, Slater’s
solution has a wider application because of the use of the operator
Eo(—1hV) instead of its quadratic approximation.
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THE spectrum of americium-241 has been photographed with

a 30-foot spectrograph and found to contain many lines with
wide hyperfine structure in the form of flag patterns, all apparently
with six components. In lines that are well resolved there is a low
degradation in spacing and intensity, and since the J values are
expected to be high, the number of components is presumably
spin-limited, with 7=35/2. The existence of an appreciable
quadrupole moment is indicated by a noticeable departure from
the interval rule for some lines.
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O explain the large ff value, 10%, for the C* g-decay, it has
been proposed! that the ground state of N'*is an almost pure
3D, state, the C ground state being a 1S state as in other even-
even nuclei. The g-decay then requires AL=2, and is therefore
second-forbidden, giving an f value of the experimental magnitude
instead of the value ~10® expected in analogy with the 15,—35;
B-decay of Heb. The 3D, assignment is supported by the experi-
mental value of the magnetic moment, 0.40 (in units e%/2Mc),
since a pure 3D; state of maximum symmetry would have the value
0.31, while the magnetic moment of the 35 state would be 0.88.
A serious difficulty is that the f¢ value of 10° demands that the
3D, state be extremely pure,b? having no more than 1 part
in 10° admixture of 35 state, and conversely, that the ground
state of C4¢ have an equally small admixture of 5D, state.
This appears extremely unlikely. It is known that the ground
state of the deuteron has ~4 percent 3D; mixed with the 35} ground
state, due to the tensor force. Similarly the experimental magnetic
moment of Li¢, 0.82, requires 10 percent 3D; admixture in the 35;
ground state. A mixture of just this magnitude is indicated by
tensor force calculations.?

As an alternative explanation for the forbiddenness of the
B-decay, we suggest that the ground state of N'¢is predominantly a
P state, either 3P; or 1P;. If we further assume that the main spin-
orbit force present is the tensor force, then it follows that in a
second-order perturbation calculation, the tensor force will mix in
some D and F states, but no 35, state. A small amount of 35} state
will appear only in the next order of the perturbation calculation,
due to the above-mentioned small admixture of D state. On this
model, then, one would expect only 1071—10"2 percent admixture
of 35; state in the ground state. Furthermore, most of the 35
admixture probably would come from configurations other than
the lowest one, the (15)%(2p)2 configuration, and hence would not
contribute to the B-decay. One would therefore expect an f¢ value
of 107—10°, The direct 15o—"3P, transition would remain second-
forbidden.
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The suggestion that the ground state of N*is predominantly a P
state is, of course, beset with serious difficulties. A 1P; state does
occur in the (1s)*%(2p)~2 configuration, with a magnetic and
moment value of 0.50 in fair agreement with the experimental
data. However, this state belongs to the supermultiplet (111), and
hence if the central forces are predominantly of the Majorana
exchange type, this state should lie ~5 Mev above the more
symmetric S (and D) states.* To obtain a *P; state of maximum
symmetry one must go to a configuration that presumably lies
much higher than the (15)4(2p)72 one, i.e., the (15)3(2p)~2(3d) or
(15)4(2p)73(3p) configurations. The kinetic energy of such con-
figurations should be ~10 Mev higher than that for the (15)4(2p)~2
configuration. Also the magnetic moment of such a state would
be 0.69, in poor agreement with the experimental value.

In any event, the experiment suggested by Messiah,’ to observe
the N(»,d)C3* angular distribution,® would determine the L
value of the ground state of N™. If the ground state is a P state,
then one would observe an “/=2" angular distribution, just as if it
were a D state (an “/=1" distribution being forbidden by parity
considerations). However, the cross section for the reaction should
be 10—100 times smaller for the P state (it would come only from
the small amount of D state admixture) than for the pure 3D; state.
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HE deuteron stripping process has been discussed in Born
approximation in several recent publications,®? and the
result of this approximation has been shown? to be in very good
agreement with the supposedly more accurate method of boundary
conditions.? Born approximation assumes the incident wave func-
tion to be a satisfactory first approximation to the wave function
of the system; hence it is generally considered unreliable for low
energy reactions, where the perturbations are comparatively much
stronger. But in the case of stripping, it will be shown that the
result of the Born approximation happens to be obtainable by
another route, which employs only the physically plausible as-
sumptions of Butler’s paper. It becomes clear why the Born
approximation gives a satisfactory result.

The calculation will be presented as for an infinitely heavy
target, and with Coulomb interaction with the deuteron omitted,
although it is apparent how the latter should be inserted. By con-
vention, the captured particle will be called the “neutron.”

Let £ denote the internal coordinates of the target nucleus. The
complete Hamiltonian is

H=H(&)+Vn+Vep+Vnp+Tn+Tp. 1)

Here the V;; are the various potential energies, as indicated, and
T; are the kinetic energy operators for the deuteron particles.
The complete wave function is ¥, and is expanded as follows:

V=i OUp(N, P)+2; [ @A (09,5 Mei®D. (2)

Here the ¢; are normalized energy eigenstates of the target
nucleus, ¢; are normalized energy eigenstates of the product
nucleus, and ¢ p is the incident deuteron wave function.



