IPAC’24 - 15th International Particle Accelerator Conference

IPAC _b 24
NASHVILLE, TENNESSEE
*USA~*®

MAY 19-24, 2024
q£E —
% <aPS

Contribution ID: 1173 Contribution code: MOPS67 Type: Poster Presentation

Experimental verification of integrability in a
Danilov-Nagaitsev lattice using machine learning
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In non-linear optics, achieving integrability can enhance the dynamic aperture in storage rings. We analyze
turn-by-turn phase-space data from our Danilov-Nagaitsev lattice implementation at Fermilab’s Integrable
Optics Test Accelerator using machine learning. Al Poincaré estimates conserved quantities from experimen-
tal data without prior knowledge of the invariant structure, showing qualitative agreement with theoretical
predictions. Additionally, one of the two learned invariants exhibits comparable or better conservation com-
pared to known theoretical expressions.
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