! The extra force can for example come

X=a
, from an erroneous dipole field or from a
a'=—(k"+k)x+Af correction coil: ~ Af = % ABy = AK
’ \
Variation of constants:  Z = MZ, + AZ with AZ =f]\_4(s —9) _|ds
0 AK(S)/
. L . a0,
For the periodic or closed orbit: Z, = ]\_40200 +]\_40fj\_4 (S) A ds
) Ax(s) |
=M, -1 (M ds
;-1 f s )( N (S))
L — 3 sin1
= 35305, [(COS ¢ = D] +sin /,t/a’]f - PP sy Ak (8)ds
0 \/%[cosz/ﬁ +asiny]
Introduction to Accelerator Physics Fall semester 2017

Georg.Hoffstaetter@Cornell.edu




ideal orbit

distorted orbit The oscillation amplitude J diverges
when the tune v is close to an integer.

\/ Xoo(5) = SigAT A Bsin(y -y, + 5 - %)

F illati : : :
| ree betatron oscillation sig = Sign(fraction] part of 1)

X (s)-x' (s, +L) = A0,

sigAsins = —sigAsing + 4/, d
\VPB
Xeot (S) Aﬁ IL COS(I/} _wk - %) s+ L
SlIlE

x, (s) = A9,

cos(y —1 +3) =

e
= %
Sy~ oy

VP
kZSm
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Closed Orbit Correction

When the closed orbit ngd(Sm) IS measured at beam position monitors
(BPMs, index m) and is influenced by corrector magnets (index k), then the
monitor readings before and after changing the kick angles created in the
correctors by Aﬁ are related by

neW(S ) xOId(S )+2Al9’ ﬂmﬂk COS(‘Z/jk Z/j ‘_7)\/

2sinf £

= x2(s, HZ%M \ X

5C>new —>01d + OAT?

Cco

CO

It is often better not to try to correct the i A\ ! N A
closed orbit at the the BPMs to zero in this way since
computation of the inverse can be numerically unstable, so that

small errors in the old closed orbit measurement lead to a large
error in the corrector coil settings.

A zero orbit at all BPMs can be a bad orbit inbetween BPMs

| AD - -Q‘lx:;d = =0 7 )5

c
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M Z,+D(L)S\ (M, 0 D(L)\(Z 7 —
M0 =| 7" 1 My |0
J 0" 0 1 J\o
The periodic orbit for particles with relative Poincare Section >
energy deviation d is | -
. | 77(s)
7(0) = Mij(0)+ D(L)  7(L) = M,7j(0)+ D(L) with 7(L)=7j(0)

J

around this periodic orbit.

—

Z=Zy,+0n

7(0)=[1-M 0(0)]-1 5( L) Particles with energy deviation § oscillates

Z5(L) + S1j(L) = Z(L) = M ,Z(0) + D(L)S = M ,[Z,(0) + 67(0)]+ D(L)S

=M,Z,(0)+0n(L)
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Q\\EEH Jg

ODEDNO'\% r—
2

a'

—(k"+k)x+K0 >

; 0
> _ M~ _3 A Pomcare Section
Z=M7, + fM(S S)((SK(§))dS /

D(L)$ | z = (0,0)

2

0
= D(L)= fM(L s)( (S)) s’

Ax = 0K ___—
1(5) =2 eI Q) cos((3) - (s)| - 4)ds )
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