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Overview

The SPS transverse impedance model, which includes the major impedance contributions in the machine, can be benchmarked through measurements of the

Head-Tail mode zero instability. Since the SPS works above transition energy, the head-tail mode zero is unstable for negative values of chromaticity. The measured instability
growth rate is proportional to the real part of the transverse impedance. Studies performed after the LHC Injectors Upgrade (LIU) showed a relevant impedance contribution
around 2 GHz with high-gamma transition optics (Q26).

This Paper presents a follow-up to probe the behavior of this beam coupling impedance contribution. Our studies include measurements of instability growth rates in both

vertical and horizontal planes, spanning a broad spectrum of negative chromaticity values. To address the uncertainties in the high chromatic frequency range, the SPS Head-Tall
monitor data is used to calculate the intrabunch chromatic content through a bi-dimensional frequency domain analysis.
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COMPARISON WITH SIMULATIONS
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Conclusions

AS Pa rt of the LHC-LIU initiative, a further benchmarking of the current transverse SPS impedance model was conducted through reference impedance measurements
of the mode-zero Head-Tail instability in both transverse planes, extending to high chromatic frequencies with the Q26 optics.

o To address the uncertainty of negative chromaticity values, we employed a 2D Fourier analysis to measure the head-tail phase shift, proportional to the machine's chromaticity.

o Comparing our measurements with PyHEADTAIL simulations, incorporating the latest Q26 transverse wake and non-linear chromaticity model, we found good agreement in the
horizontal plane. However, in the vertical plane, measurements confirmed a discrepancy around 2.0 GHz, consistent with previous findings.

Future work will involve dedicated studies aimed at refining the existing impedance model in the high-frequency regime.
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