!;3 &@))) Coupling Resonances

Q 6
DED AO

L J =cos(P, +@ )\J2J BN .LE . Lo =v —-sin(, +@, )4 Afx L
~ C B,
s, =cos(P, + @, )2, BAf, =, 5@, =v, —sin(f, +@,) 50, 7

LG=0,H , £J=-0,H , H(@J =0 %fAf(x s)dx

The integral form can be chosen since it is path independent. This is due to the
Hamiltonian nature of the force: A, (x,y,8)=-0, AH(x,y,s)

Single Resonance model for two dimensions means retaining only the

amplitude dependent tune shift and one term in the two dimensional Fourier
expansion:

H(qﬁ,j,ﬁ) =17-j+Hoo(j)+Hnﬁi(j)cos(nﬁ+ me, +me, +‘Pm(j))

For n+muv. +muv =0 .
X7 x yoy me, +me, =m:@
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Sum and Difference Resonances

nt+muv, +mu, = (0 means that oscillations in y can drive oscillations in x in

x'=-Kx+Af (x,),s)

The resonance term in the Hamiltonian then changes only slowly:

H($,J,9) =0 H,(J)+H _(J)cos(nG+m-g+¥ _(J))
4p=9,H |, %J -0, H
J=m-J

JL=mex—mny=n71xj = 4J =0

Difference resonances lead to stable motion since:
n+|m v —|m, |v, =0={m|J +|m, |J, =const

Sum resonances lead to unstable motion since:
n+|m v +|m, |v,=0=|m|J ~|m, |J, =const
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n+muv . +muy, = (0 means that oscillations in y can drive oscillations in x in

x'=-Kx+Af (x,),s)

All these resonances have to be
avoided by their respective
resonance width.

S8

A7 L
T A A A

— - 1
N o e s e B TLAL SO
PR R A A A e
L AT Saq STEIW - N [y = = LAY
ol | S AL 7 A
&) o T 0§ T 1 3 :
N 0 T o~ 1 gre . =
b s 7 1 T ]
L Aa 0 W
4

The position of an accelerator

in the tune plane s called its
Working Point.
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