HW4

April 7, 2026

Problem 1

M — COS i1 + asin Bsin p
- —sin COS L — avsin

=Tcospu+ Jsinp

where I = 10 and J = @ p .
0 1 -y —«

1) Show that M? = I cos (2u) + J sin (2u)

2) Show that M™ = Icos (nu) + Jsin (nu) for a positive integer n.

Problem 2

From the definition of the transfer matrix

M — ( COS i, + v, sin i, B, sin i,

=1 i
—ysin i, COS [by, — v, sin i, ) 0O fy + T sin fig,

where I = 10 and J = G Ba , show that
01 Ve T

ﬁx"}/z - Oéi, =1
Hint) use the symplectic condition of M

Problem 3

Using the invariant
2J, = v,2% + 20,23 + B,x"?

show that Courant-Snyder parameter transform from s, to s; by the matrix transformation

By M2 —2My, My, M7, b1
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Problem 4
With the normalization of x by \/3,(s),

(s)
M, (s) = (7)
B (s)
show that
dn,  o,r+ ﬁl,x/y (8)
do, VB,
and
d*n,
02 +v2n, = 0. 9)
Hint) use relationships
; = _2a.’,12‘7 (10)
7; - 2aach’

and Hill’s equation.
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