


Comparing to data



NOTE:

I have chosen the collision axis as ẑ

and the vertical in the page as x̂

and the perpendicular to the page as ŷ

and θ is the angle in the page plane (ẑx̂)

and the page is φ = 0

In this system the coordinates of the position vector ~r

x = r sin θ cosφ y = r sin θ sinφ z = r cos θ

The full space is covered by 0 ≤ θ ≤ π and 0 ≤ φ ≤ 2π.
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The full space is covered by 0 ≤ θ ≤ π and 0 ≤ φ ≤ 2π.

So changing ~r to −~r means changing (θ, φ) to (π − θ, π + φ)

But we know that the cross section cannot depend on φ because of symmetry about the collision axis.

So
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C Conservation: The number of µ− produced in direction ~r

must be the same as the number of µ+ produced in that same

direction.

But in the COM they are produced back to back (~rµ+ = −~rµ−)

So again
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Integrating over Ω we get the predicted total cross section

σe−+ e+→µ−+µ+ =

∫ 2π

0

dφ

∫ 1

−1
d(cos θ)
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dΩ
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Notice here plotting only from cos θ = 0 (θ = π
2) to cos θ = 1 (θ = 0)

The other half, −1 ≤ cos θ ≤ 0, has to be the mirror copy of this.


