                       Emittance growth due to a non-linear coupling resonance.
                                                     G. Parzen

                                                       2-24-03

This study shows that a non-linear coupling resonance can cause considerable emittance growth which under certain circumstances may cause futher losses  of paticles from the beam.
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                                                deptx   vs  ept0

  N=.5e14,  deptx=(eptmx-ept0)/ept0, eptmx is the maximum total emittancxe, ept0 is the initial total emmittance
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                                              nux vs  ept0

N=.5e14., nux is horizontal tune,  horizontal sextupo;e correctors  -1.2505, -1.04 kG/m present that correct 3nux=19 islands fro zero space charge
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                                                deptx   vs  ept0

  N=1.0e14,  deptx=(eptmx-ept0)/ept0, eptmx is the maximum total emittancxe, ept0 is the initial total emmittance
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                                              nux vs  ept0

N=1.0e14., nux is horizontal tune,  horizontal sextupo;e correctors  -1.2505, -1.04 kG/m present that correct 3nux=19 islands fro zero space charge
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                                                deptx   vs  ept0

  N=1.5e14,  deptx=(eptmx-ept0)/ept0, eptmx is the maximum total emittancxe, ept0 is the initial total emmittance
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                                              nuy vs  nux
N=1.5e14., nux,nuy  is horizontal,vertical  tune,  horizontal sextupole correctors        -1.2505, -1.04 kG/m present that correct 3nux=19 islands for zero space charge
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                                                deptx   vs  ept0

  N=1.5e14,  deptx=(eptmx-ept0)/ept0, eptmx is the maximum total emittancxe, ept0 is the initial total emmittance,  Extension of previous deptx vs ept0 curve.
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                                              nuy vs  nux
N=1.5e14., nux,nuy  is horizontal,vertical  tune,  horizontal sextupole correctors        -1.2505, -1.04 kG/m present that correct 3nux=19 islands for zero space charge.
Exstension of previous  nuy vs  nux curvs
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                                                deptx   vs  ept0

  N=2.0e14,  deptx=(eptmx-ept0)/ept0, eptmx is the maximum total emittancxe, ept0 is the initial total emmittance,  
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                         nuy vs  nux    2nux-nuy=6  coupling resonance.
N=2.0e14., nux,nuy  is horizontal,vertical  tune,  horizontal sextupole correctors        -1.2505, -1.04 kG/m present that correct 3nux=19 islands for zero space charge.
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                                 epx(purple), epy(green)  vs  turn number
N=2.0 , epx , epy are horizontal and vertical emittances,  initial emittance epx0,epy0=75,75. Shows emmittance growth due to 2nux-nuy=6  coupling resonance.
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                              Ept vs turn number
N-2.0,  ept is total emmitance = epx +epy
