
a numerical investigation:
emittance growth by rf coupler kicks

XFEL case
ideal operation conditions for ACC1 (on crest, steady state, no reflected power)
coupler fields from http://adweb.desy.de/~mpymax/mafia/HOM_Coupler/index.html

Philippe Piot’s results (PAC 2005)

remarks:

ASTRA calculation for ACC2

mechanisms for emittance growth

model for one coupler (= round beam + discrete kick)

ASTRA calculation for ACC1

mechanisms for emittance growth – 2nd

conclusions, questions





mechanisms for emittance growth

different centroid shift for different slices

projected emittance:

slice emittance:

different optics for different slices

mechanisms for growth of slice emittance

x-y coupling

(non linearity)



correlation matrix of
round non-magnetized beam:
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slice emittance, x-y coupling

symplectic kick matrix:
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typical numbers for 1st coupler (=upstream, cavity 1)

m 3≈β ( ) 00017.11 2 ≈+ βu

upstream coupler, cavity 5:

m 30≈βm001.0≈u ( ) 00045.11 2 ≈+ βu

(discrete) model for one coupler

coupler fields from http://adweb.desy.de/~mpymax/mafia/HOM_Coupler/index.html
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kick matrix (on crest):
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relative emittance growth:



ASTRA calculation for ACC1
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mechanisms for emittance growth – 2nd
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mechanisms for emittance growth – 2nd
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mechanisms for emittance growth – 2nd

full calculation
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ASTRA calculation for ACC2

horizontal
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(ACC2 on crest)



conclusions, questions

similar results as Philippe

growth of horizontal emittance in ACC1: projected 11%, slice 3%
1st order effect = offset independent field               5.5%

(centroid shift)
2nd order effect = offset dependent field                 5.7%,        2.8%

horiz. emittance growth to end of ACC2: projected 16%, slice 3%

influence of working point (reflected waves, off crest)

1st order compensation of kicks (could be) possible with compensation elements

higher order compensation is difficult  (→ keep symmetries of geometry)

is that all?

is it acceptable?

required: investigation for 3rd harmonic coupler


