The Single Resonance Model

L J= > mH, (J)sin(nd+me+¥, (J))

n,m=—oo

L p=0+09, iHnm(J)cos(m9+m(0+‘an(1))

n,m=—oo

Strong deviation from: J =J,, @=00+¢,
Occur when there is coherence between the

perturbation and the phase space rotation: n+ m% Q=0

Resonance condition: tune is rational |n+m v =0

On resonance the integral would increases indefinitely !
Neglecting all but the most important term

H(p,J,0)=~vJ +H, (J)+H_ (J)cosd+mo+¥. (J))
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) How can the motion inside the fixed points be
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simplified for a real accelerator ?

/ - Normal From Theory
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Coupling Resonances
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The integral form can be chosen since it is path independent. This is due to the
Hamiltonian nature of the force: Af. (X, y,8) = —ax,yAH(x, v,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(@,J,8)=0-J+Hy())+H, ., (J)cos(nd+m @ +m @ +¥,.(J]))

For n+mv. +m v =0 Lo
xZx Ty mQ, +m@, =@

Georg.Hoffstaetter@Cornell.edu Class Phys 488/688 Cornell University Spring 2007



\
¢ :;\

% :
Qp p.2

ntmuv +muv = (0 means that oscillations in y can drive oscillations in x in
x'==Kx+Af . (x,y,5)

The resonance term in the Hamiltonian then changes only slowly:

H(@,J,H=0-J+H,())+H, (J)cos(nd+im-¢+¥ . (J))

H , LJ=-0,H

Q)l

5=

J=m-J

Jo=mJ -mJ =mxJ = L] =0

Difference resonances lead to stable motion since:
ntlm v —-Im v, =0=Im |J +Im |J =const

Sum resonances lead to unstable motion since:

ntim v +Im v =0=Im | J —Im |J =const
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