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1 Constructing transport matrix in terms of twiss parameters and dis-
persion

First construct a matrix 715 from point 1 to 2 with 7; and 72 and no RF between 1 and
2. The horizontal and longitudinal motion is described in terms of 3, a, ¢. Next write
the matrix for the RF cavity with frequency w and voltage V. Compute the full turn at
point 2. T' = T51TrrT12. The C11 element of the C matrix at point 1 will give the x-z
coupling in terms of the dispersion 7j> at the observation point and 77; at the cavity, and
the phase advance from cavity (1) to observation point (2).

1.1 Matrix T15 from 7 to 75
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Both Mjs and Ni2 can be written in terms of twiss parameters for horizontal and
longitudinal motion at 1 and 2. We use the symplecticity of T7o to determine ny2. Since
TTST = S we can write
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where in the last line we use s ! = —s.

Now substitute mis from Equation 4 for m in Equation 7 and we have
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We can write M and N in terms of 8 and « at 1 and 2 and ¢19, the phase advance
from one to the other. For simplicity let’s suppose that a3 = as = 0 and that 5, = (5.

Then
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and for N, x — z. But we know that N has the form
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since as there are no RF cavities between points 1 and 2, there is no change to the



energy. Then
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2 RF cavity

The matrix for an RF cavity is
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The full turn matrix for the longitudinal motion is
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We can evaluate the full turn matrix at an arbitrary point
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Since a2 + a9 = «, we see that to first order in «, 3, is about the same.
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3  Full turn

(M m> _ <M12M21 + miaNrrnai
n N n12 Moy + N1aNrpnoy
4 C-matrix

T — (MIQ m12> <I 0 ><M21 m21>
ni2 Ni2) \O Ngrrp/) \no1 No

_ <M12 m12><
ni2  Niz ) \INrrn21

The coupling matrix
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Finally just picking out C1y
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We get a2 from Equation 5 and ds; from Equation 14, where we are again assuming
,81:,32 andalzagzo.
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Return to Equation 5 to get a2
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and then to Equaton 14 to get dqs
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6 Both RF Cavities

East and west RF cavities are approximately symmetric with respect to the IP(u = 0).
The C7;1 element of each is
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where Ay is the phase advance between the cavities along the path that does not include
point 2, and 7} = —nj;,. Then
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