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Nonlinear focusing elements enhance the stability of particle beams in high-energy colliders via Landau Damp-
ing, a phenomenon that acts through the tune spread these elements introduce. This experiment at Fermilab’s
Integrable Optics Test Accelerator (IOTA) aims to investigate the influence of nonlinear focusing elements on
transverse beam stability by employing a novel method to directly measure the strength of Landau Damping.
This method employs an active transverse feedback system as a controlled source of impedance to induce a
coherent beam instability. The beam’s resulting growth rate and transverse feedback parameters can then
be used to directly measure the stability diagram, a threshold which maps the system’s stability conditions.
A proof-of-principle experiment of this measurement method was first explored at the LHC, where the ex-
periment at IOTA aims to map out the entirety of the stability diagram and to obtain the beam distribution
function from the stability diagram, a procedure never done before that would enable one to obtain the beam
distribution tails. Here we present the initial results of stability diagram data analysis, simulation results, and
plans for further investigation.
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