Newutron - Proton Scaltering














































(This is unnormalized!) Clearly, for very low energy neutrons, in order
that & remain finite, 4 must approach zero as k does. If we define

- " s o
Iim (— — ) = q
k=0 \ I\'
then
‘sin O\
Oge = 4-”'('—1\"') = 4ma®

and a has the geometrical significance of the radius of a hard sphere from
a point neutron is scattered (note: classically o,, = ma?®).
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(a) A positive scattering length indicates that a bound
state exists. (b) A negative scattering length indicates that there is
no bound state of the system,

Since 0 — 0 as k does, and 6/k = —a, we can rewrite in the form
; kr 0
mur~— 4+ - =r — g
k=0 1\ k 1

which is the equation of a straight line for u(r). The scattering length, 12
a, is the intercept on the r-axis and is obtained by extrapolating the
radial wave function inside the well beyond the range of force r,. Figure

illustrates the significance of the scattering length. The scattering
length a is positive if the scattering state can be a bound state.
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