
Physics 499
Extra Homework Assignment

Meson-Nucleus elastic scattering

Due Before March 18th

Problem : K+ −12 C elastic scattering
Reference: Phys. Rev. C30, 1256-1266 (1984).

For this assignment you will determine (numerically) the elastic scattering cross
section for K+ scattering off of nuclei, and if you have time determine the best values
of the two parameters to match the data. You will use the Born approximation, which
involves solving the following integral numerically:∫ ∞

0
V (r)rsin(qr)dr (1)

where q = 2pc/(h̄c)sin(θ/2). In this expression, θ is the scattering angle, p is the K+

momentum. We will take the potential to be that of the spherical square well:

V (r) = V0 for r < R

= 0 otherwise

The scattring amplitude, f(θ) from the Born approximation is:

f(θ) = − 1

h̄c

mc2

pc

1

sin(θ/2)

∫ ∞
0

V (r)rsin(qr)dr (2)

and the differential cross section is

dσ

dΩ
= |f(θ)|2 (3)

I have attached the data for K+−12 C elastic scattering for a kaon momentum of
800 MeV/c. The rest mass of the K+ is 493 MeV/c2.

Your goal is to determine the parameters R and V0 for a ”best fit” of the data, and
to graph your calculation with the data. You can build up to this in two parts:

First
Write a computer program that calculates just the differential cross section, |f(θ)|2
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for K+−12 C elastic scattering at K+ momentum 800 MeV/c. Your program should
ask the user to input the potential strength V0 and nuclear size R. Your program
should then output to the screen the cross section for angles 10◦ → 38◦ at two degree
increments.

Second
Add to the first part a publication quality graph of your calculation with the K+−12C
elastic scattering data plus error bars from the data of Marlow et. al., that is on the
next page.
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