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E. Métral

=> Follow-up of comment in recently published PRAB paper
“Theory of emittance exchange through coupling resonance
crossing” by Masamitsu Aiba and Jonas Kallestrup
(https://journals.aps.org/prab/pdf/10.1103/PhysRevAccelBea
ms.23.044003) => Thanks to C. Hernalsteens for drawing my
attention to this paper!

Theory of transverse emittance exchange 
by linear betatron coupling in circular accelerators
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Adiabatic vs. nonadiabatic crossing
u Reminder: the theory described in

https://cds.cern.ch/record/529690/files/ps-2001-066.pdf is valid
for the adiabatic crossing only => See comment there:

u N.B.: I could check to see in the future what I would obtain without
making this assumption and compare to this new paper/theory
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Conclusion
u The same final formulae for the coupled emittances (for adiabatic

crossing) are obtained and Masamitsu&Jonas agree with the previous
slides and conclusions

u In addition, Masamitsu&Jonas obtained a new very interesting result as
they can predict the transverse emittance values after nonadiabatic
crossing by applying the Landau-Zener formula with the relevant
accelerator parameters. The theoretical prediction is confirmed by
numerical tracking

u Personal remark: In some past LHC MD (L. Carver et al.) it was not
possible to obtain the emittance exchange as we clearly saw it in the
past, e.g. in the PS => Still to fully understand why (MD to be redone
and detailed analysis of this new theory / nonadiabaticity)…


