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IOTA and UMER

Nonlinear lattice with one or two invariants



DBA or MBA lattice for light source?

DBA lattice for 3rd light source MBA for 4th light source



(Action-angle)-like quasi-invariants



Numerical construction via tracking
Multi-objective genetic algorithm for optimization

Multiple initial conditions Symplectic tracking NAFF

Tuning sexts/octs to minimize the fluctuations 
in multi-turn tracking



Applied to NSLS-II DBA

• 3 chromatic sexts for chromaticity correction

• 6 harmonic sexts to construct 4 quasi-invariants

Sext knobs: red blocks

Observation point



Properties of DBA
1. Large DA
2. Closed tori with quasi-invariants
3. Clean spectrum
4. Large tune spread

1. DA 4. FMA

Fluctuations of actions Ratios of harmonics amplitude to the fundamental one   

3. NAFF

3. Ratio of leading peaks

2. Confined tori



Applied to diffraction-limited Hybrid-M(7)BA

Two-stage optimization: sexts, then octs. Combined as an one-stage is not efficient as the two stage.



Modulation on action-like quasi-invariant
Desired torus Obtained and Confirmed with simulation

Implementation on DBA lattice



Location dependence of quasi-invariants
• Regular tori only at certain s location, but distortion and chaos (bounded) 

were found in-between

“anastigmat”


