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Abstract .
The Bohr tum condition is jed to a particle
moving in a squmweﬂmobtnnanenq,lgvel

diagram, which shows some qualitative t with ex-
mmmumﬁmmm«m
analogy to the Bohr atom. ) P

It is often enlightening in the field of physics
mperfmmveryroughczlculaﬂomormytgrmlgh
simple, even naive, derivations which are not ex-
pected to give the really correct answer at all. This

paper falls in that — it aims to present a
primitive descri 'm nucleus by analogy to
the familiar Bohr model of the atom. -
We begin by taking one nucleon con-
ﬁdﬂinsm:zmit ight do under the influence of
the rest of the It would be in general
i data to take

I£ the: radius of this regiom is . and: the mass and’
spees ofi the-partiele-areny and v, ther the: s
willl have- momentun: E#—_—_.;En:' o
the- Bohs quantumn conditiom (Bohmy, 1953)
note: that’ g is: a: constant, we: obtaim
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purpom;weauumeitis e enough that we
not get “above” the well, we care more l‘b
how far above the ground state we are than how
close to “ionization.”

imagined as bouncing back and forth
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Here p is the “radial quantum number” and the
integral is interpreted to mean “start at :
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Naow we: are ready to consider orhits which have
hoth angular and radial momentum — the Sommer:
of a hilliard bail on = round table — some regmiar
polygons; some: “starshaped,” some closed an them-
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Figure 3. Energy level diagram for the Bohr nucleus. Levels with the same angular momentum (kh/2y) are in the same
vertical column: levels with the same n—k4, are connected with broken lines. There are additional levels above and to the

right of those shown. The extreme righ
Notice the expanded scale for this column.

At first glance this seems to depend only on k, but
we must remember that the possible values for p
are determined by p and k through (9).

An energy level diagram may be constructed by
computing T — (k*h?/8z"ma?) [ (p/k)]-2, where
f-! is found from Figure 2 for each pair of integer
values of p and k. Such a diagram is shown in
Figure 3. For the sake of the analogy to the atomic
case, a “total quantum number” n=k 4}, is in-
troduced and all levels with the same value of n
are connected. There are several interesting points
to note about this diagram:

1. As either k or p becomes larger while the
ather remains constant, the levels are spaced farther
apart, rather than approaching a limit as in the
Bohr atom.

2. The density of levels can be shown to be
roughly 18ma?/h* for large values of T. Note that
this is a constant, in contrast to the way the level
density increases without lim.it as the energy ap-
proaches the ionization potential in the Bohr atom.

3. Levels with the same n do not tend to coincide
for large values of n as they do in the Bohr atom.
In fact, they range between (1/x*) (h®n2/8ma?2) for
k=n, p=0, and (1/4) (h?n%?/8ma?) for k — 0,
p = n.

t-hand column includes all states, regardless of k, with energy less than 50 h2/8x2ma2.

4. The appearance of the diagram is the same
for all nuclei, although one would have more
faith in the basic assumptions of this model for
larger nuclei. The only ditference from one nucleus
to another is in the scale on the energy axis, where
the unit of energy used is inversely proportional to
the 2/3 power of the atomic weight. In fact, using
To =12 x 10-'3 cm, this unit is 2.32 x 10% A=83
erg or 145 A-2/3 Mev. This would be 1 Mev for

A =55, or Mn.

In conclusion, let us consider a person who had
some information on observed nuclear levels, but
no theory except this one with which to_lnter[;rpt
them. He would notice that this theory did wel ::}
predicting levels with separations of the order .
an Mev and spaced somewhat irregularly, but th"-;s
it completely failed to predict any of the det&'n
correctly. Thus we might expect him to decide U

there was a grain of truth in the idea of a
moving in a square well, but that it n

parucle
ed con-

siderable improvement. He might even be led to

invent wave mechanics!
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