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Introduction to Particle Accelerator Physics

Solutions to Exercise 3

1. Dispersion Function
From the lecture recall the general solution of the dispersion function:

D(s) = Dy COSZ + Dgpsing +p (1 — Cos ;)

We can rewrite this and do a Taylor expansion of the sine and cosine functions keeping our limit
p — 00 in mind:
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And finally for a straight section we apply the limit p — oo:

lim D(s) = Do + Djs

p—00

So if we enter a straight section with no dispersion at all (Dg = D = 0), D(s) will remain zero.
In order to generate dispersion, we have to include a bend in our accelerator optics where p = 0.

2. Momentum Compaction Factor
From the lecture recall the definition of the momentum compaction factor:
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From this we can derive the maximum absolute change in path length:
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Compared to the revolution period of 288m this is a very small path length variation.
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