(L4
0
| 0

(J4
= 0
L0

0 0)
0 1
-1 0

0 0)
0 1
—1 O/

/

It is sufficient to compute the 4D map M4 , the Dispersionﬁ
and the time of flight term M56
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( cos(\/% s) - sin(\/% s)
I ksin(Wks) cos(Vk s) -
— cosh(wks)  -sinh(vk s)

0

\ ) Jk sinh(Vk s)

As for a drift;

— —

D=0 = T=0
M, =0
For k<0 one has to take into account that

cos(Vk s) = cosh(y/|k| s), sin(Vk s) = isinh(|/|k] 5)
cosh(Vk s) = cos(y/|k| s), sinh(v/k 5) = isin(|/|k| 5)

cosh(\/% s) |
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f, &))) The Combined Function Bend

%
&, &
DED A,o

0 O
M= 0 M, 0 Z from symplectlc:|ty
r 90 M

<

\
( COS(\/E s) ﬁsm(\/g s)) Options:
o - VK sin(vK s)  cos(VK s) For k>0:

focusing in x, defocusing in y.

v [ cosh(Vks)  Lsinh(Vk s) For k<0, K<O:
=y = \/Esmh(\/%s) Cosh(\/zs) defocusing in x, focusing in y.
\ For k<0, K>0:
. (1= COS(\/_S)] weak focusing in both planes.
D=
sm(\/_ Ks)
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OLUN"’Q’,
5 -

)

3 ‘E ) The Thin Lens Approximation

ED ’

[ [

Z(s)=M(s)Z, = D($)D™ ($)M(s)D™ (3)D(3)Z,

Drift: Mg (s)=D" ()M (s)D™' (3) =1
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/\ /\

M;}:Ed,x (S) = (

1 =2\ cos(ks) ﬁsin(\/zs) 1
0 1)_\/Esin(\/ES) cos(Vks) (

Weak magnet limit: /(g << 1 M (5)= ( 1 O)
R —ks 1

0

I =3\ 1 s\l =2\ (1 -\ 1 =
o 1 -k 1 lo 1) o 1 -k 14k
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