
Two-dimensional Beam-Beam invariant with applications 

to HL-LHC

2D Nonlinear invariant for beam-beam Effective Hamiltonian and invariants 

Wx, Wy
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Hamiltonian Fourier Coefficients

Results
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Hamiltonian driv ing-terms (HDT). Verify wire correctors with HDT

Simultaneous (for all m) cancellation of Hamiltonian driv ing 
terms in IR5 in case of the in-plane left-right independent wire 
correction: 
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