Subject: building an impedance database and studying related single bunch instability (mainly for SPS but also assistance on other machines)

Main successes (with the help of colleagues from impedance team):

(1) benchmarks between theory, EM simulations and RF bench measurements of accelerator elements (th/sim/meas for LHC collimators, th/sim for MKE kickers, sim/meas for BPH, BPV), sim only for TW200 and TW800.

(2) implementation of a framework that builds a total impedance model for a machine from the impedance of these single elements, and simulates the resulting interaction with a single bunch to predict beam observables (e.g. coherent tune shift, instability thresholds, growth rates). Comparing these results with observables from single bunch MDs in the SPS lead us to think that the impedance model accounts for ~65% of the SPS impedance.

(3) transverse impedance measurements in the LHC at 450 GeV/c and HEADTAIL simulations with Nicolas's LHC model. 

(4) circulating single bunch in the SPS beyond ultimate intensity (however losses at injection and vertical chromaticity needs to be increased to 0.3)

Issues:

(1) theories are only valid for simple models, difficult to simulate devices with small impedances, and RF measurements are not easy to perform (sensitivity to noise, alignment, temperature...).

(2) longitudinal oscillations when simulating double RF system 

(3) Issue with LHC tune measurement: which peak is the tune?

(4) yet unexplained losses at SPS injection for low transverse emittance single bunches. Difficulty to obtain intrabunch signals.
Next steps:

(1) include more elements in the database

(2) include the longitudinal model and impedance

(3) same measurements at 3.5 TeV/c (if possible)

(4) new measurements with larger transverse emittance from PS.
