Chapter 7. Transverse Coupling (Method by Edwards
and Teng)

7.1 Initial Values

When the COUPLE option is set, the TWISS command uses a method similar to reference [22]. Consider
the linear transfer map M in two degrees of freedom partitioned into four 2 x 2 blocks:
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The 4-dimensional phase space vector shall also be partitioned according to the horizontal and vertical
planes. Edwards and Teng introduce a “symplectic rotation”

R = ( Ico.sq.’) Rsin¢) (7.2)
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R is a 2 x 2 matrix with unit determinant, and R denotes its symplectic conjugate:
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This leaves three free parameters for the elements of R, and a fourth parameter ¢. Edwards and Teng
then determine R such that M conjugated with R becomes block diagonal:
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If |B + C| < 0 both ¢ and all elements of R become imaginary. This may be avoided by redefining

R — 1 I R .
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where all four elements of R are free parameters. The solutions is:

-1
R=— (;(TI'A — Tr D) + sign(|B + U|)\/\B + T+ E(TrA - TrD)2> (B+T), 6)
E = A—- BR, F=D+RC.
The block diagonal matrix can be parametrised as usual. From the eigenvectors of the conjugated
system
VB 0 VB 0
Vi = o 1 ) Vo = [0 2} 2 (7-7)
VB VB VB: VB

one may find the eigenvectors of the coupled system:

1 Vi 1 —RV,
Vie —(_" ), V= —— . (7.8)
V1+ R\ &RV, VI+I[RI\ W,
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