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Fig. 84 A squa:re_-well sphcricél potential as a function of
radius r is shown in (a). It is modified by the angular momen-

tum barrier and the new shapes are given in (b) for / =1 and in

(c) for /=2. The single particle energy levels are shown by

-horizontal lines for the statesnl/, n=1, 2, 3, and /=0, 1, 2 (s, p.d

respectively), where n is the principal quantum number and /is

the orbital angular momentum quantum number. The broken
line shows the form of rR(r) for the appropriate wavefunction,
plotted about its energy level line as zero. Remember that the
probability density distribution as a function of radius for the
particle is proportional to (rR(r))’



INFINI7E SOUARE WEKIL

Joruzion OF RAD 1AL JSCHR O DInNGEP
RE55EL

— .\ s

Une () = Lo (kpy ") Je = Jevy O

L
+.% ﬂf 2eRro o 07" BesSEL

n !  NoON DEGENERATE

CQ (026”) VAaLues oF My —\% S7iLe. DECENERATE

{n.e, = (‘ o En‘q) EMERGEY FEIGCENVALWE IS



- TS  SIMPAE SHEAL MODEA SiHod LD
REPRPODUGE T7HE MAGIC NumBERS JF

THEY CoRRESPoND To Cros€D JSHELLS
* A CLoSED SHELL (CoRRESI PorNDS 70 A
GIVEN &  WHERE Ahk 1z S7ATES  Fiien

. For /=1 /#57’4?55
L=0 ey =2, /-3

fSu, 2 Afn 2 4Dy, y AFz 6

4 F3/1 L {1 D 5/2 b 1 Fqlz_ g
MAGI C 2 g 12 32
ExPERIMENT & 8 20 <3

—> S7AR7S ow7 wieLL !



Energy (eV)

=10

-12

-14

ig. 8.5 The single-particle energy levels in three spherical
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the relative energies above zero at the well bottom in each case
are shown correctly. On the right of each we show the accumu-
lated occupancy starting with the 1s level and working upwards
in energy. The magic numbers 2, 8, 20 occur for (b) and (c).
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Fig. 8.6 A schematic representation of the change in single-
particle level ordering in moving from (a) the harmonic oscil-
lator to (b) a reasonable nuclear potential to (¢) the same with
an inverted spin-orbit interaction added. On the right of each
are shown the accumulated occupancy numbers. An ordering is

given in (c) which gives the magic numbers. Between these
numbers the residual interactions between nucleons will alter

LR 2

Reasonable nuclear
plus spin-orbit.

o

the ordering as the levels are filled. The splittings caused by the
spin-orbit interaction which are vital to the explanation of the
observed magic numbers are emphasized by heavy bfoken
lines: they are If—1f,+1f,, lg—lgy,+1g,,, 1h—1h,,+
1h,,, and 1li— 1i;;,+1i,,,. These are the splittings mainly
responsible for the gaps defining the magic numbers.
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