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))(sin()(2)( 0φψβ += ssJsx
Where J and φ are given by the starting conditions x0 and x’0.

Jxxxx 2''2 22 =++ βαγ

Leads to the invariant of motion:

0')(')(2)(),',( 22 =⇒++= fxsxxsxssxxf ds
dβαγ

It is called the Courant-Snyder invariant.

Invariant of Motion 
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γ =
1+α 2

β

β ' = −2α
α ' = kβ −γ

Twiss Parameters, e.g. drift 

ʹ́β = 2γ = 2
1+ 1

4 β '
2

β
=
dβ '
dβ

dβ
ds

β '
1+ 1

4 β '
2
dβ ' = 2 dβ

β

log(1+ 1
4 β '

2 ) = log(β / β0 )

β ' = 2 β / β0 −1

dβ
2 β / β0 −1

= ds

β0 β / β0 −1 = s− s0

β(s) = β0 1+
s−s0
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Propagation of Twiss Parameters 
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