
2. Scattering theory
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2.1 Basic concepts

I typical scattering experiment (fixed target):

I measurement: counting rate N(E ′lab, θlab)
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I usually better: center-of-momentum (CM) frame

scattering angle: cos θ = ~p·~p ′

|~p||~p ′|

I elastic scattering in the CM frame:

total energy: E in
tot = ~p 2

2mp
+ ~p 2

2mt
= ~p 2

2µ
!= Eout

tot = ~p ′2

2µ ⇒ |~p ′| = |~p|

reduced mass: 1
µ = 1

mp
+ 1

mt
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Cross section

I (differential) cross section = “interesting” events per time
incoming projectile particles per time and area

Þ dimension = area

I Illustrative example:

Number of “events”:

Nabs = σ
A Nin

⇔ σ = Nabs
Nin/A

I popular unit: 1b = 1 barn

= 10−24cm2 = 100 fm2 = πR2 Þ R = 5.6 fm ( ∼ large nucleus)
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Cross section

I somewhat more specific definition of the cross section (as relevant for us):

dσ(θ,ϕ) = dσ(θ,ϕ)
dΩ dΩ

= # particles scattered into the solid angle element dΩ per time
# incoming particles per time and area

I total cross section: σ =
∫

dΩ dσ
dΩ

( dσ
dΩ : differential cross section)
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