SPSU BD March 17, 2011

Present

Elena Benedetto, Elias Métral, Giovanni Rumolo, Wolfgang Hofle, Mauro Taborelli, Chandra Bhat, Elena Shaposhnikova, Kevin Li, Nicolas Mounet, Yannis Papaphilipou, Hannes Bartosik, Benoit Salvant, Theodoros Argyropoulos, Juan , Brennan Goddard, Fritz Caspers.
Giuliano’s talk was postponed to give more time for crosschecks
Brennan’s talk
Summary

· The scope of the LIU-SPS project extends to 2018
· The organisation relies on identified workpackage responsibles.

· The continuity with existing teams is a key
· The planning, budget, and resources have been defined 
· The baseline of the LIU-SPS was given (RF 200 MHz upgrade, ecloud mitigation, new high bandwidth damper, existing damper power upgrade, beam instrumentation upgrades, scraper upgrade, extraction and transfer line protection upgrade, kicker impedance reduction) 

· 4 design studies “options” were also discussed (beam dump, new MKE, collimation transfer line protection)
Discussion

Fritz asked where the kicker serigraphy should be discussed and Brennan answered that it should be discussed in BD as they are critical for beam dynamics performance. 
Wolfgang asked what the requirements for upgrade for other beams are. Brennan answered that other beams are not taken care by LIU. Wolfgang took the example of feedback, as it is fine for CT beam thanks to phase plane exchange, it is at the limit for LHC beams, but for MTE it would be a problem. Yannis and Elena commented that we would not want to exchange phase plane due to aperture and emittance limits in the SPS.
Brennan concluded that an MTE problem should be taken care of in the MTE project.

Nicolas’talk
Summary

Nicolas presented the results of SPS MDs performed in 2009 and 2010 to measure the transverse coupled-bunch instability rise times with the 1 or more batches of 25ns LHC beam. 
The idea was to switch off the transverse damper for a few ms and observe instability growth with the LHC-BPM for different chromaticities. The goal was to compare with multibunch HEADTAIL simulations using the SPS impedance model. 
Nicolas pointed out measurement uncertainties and in particular the uncertainty on the precise value of chromaticity during the MD. Comparisons with first simulations advocate for a large chromaticity offset, but more simulations should be performed to confirm these results. 
The H and V observed instabilities seem to be coupled bunch. Also, observed positive horizontal tune shift along the batch may be due to ecloud or quadrupolar impedance.
The first multibunch headtail simulations give the right order of magnitude for the instability rise times, but the chromaticity dependence is reversed.
Nicolas’s future plans are to analyze in detail the rest of the MD data, to benchmark the new Headtail code with analytical formulae, to perform more simulations and other MDs.

Discussion:

· Nicolas confirmed injection oscillations are damped and that chromaticity is measured by changing the radial steering and measuring both deltap/p and the transverse tune shift.
· It will be useful to disentangle the single bunch, resistive wall and ecloud coupled bunch effects. Several options were proposed:

· One could use LHC50 or LHC75 to reduce ecloud

· One could scan the spacing between two batches.

· The batch periodicity could also be changed to avoid ecloud. For instance, 2 batches reducing the spacing

· Headtail single bunch instability can be switched off if chromaticity is zero.  
· Wolfgang proposed to also present other measurements and calculations of work with Alex Koschik and previous work.  He said it would indeed be easier to measure growth rate vs intensity with fixed target beams. Elias also suggested CNGS beams. 

· The damper was on so maybe electronic coupling could affect the measurements, but then we would see it on all beams all the time. This has to be checked.
· Another question is whether there are already losses while the tune is measured, as this could lead to lower intensity and hence a positive tune shift for the last bunches. 
· The question was raised as to why ecloud would depend on chromaticity.
Benoit’talk

Summary

Benoit showed updated time and frequency simulations of SPS BPH and BPV initially performed in 2008. There was a mistake in obtaining the shunt impedance of the modes in 2008 as the transit time factor was not taken into account by default. The longitudinal and transverse HOM parameters taking into account transit time factor, with a more realistic model that includes the lossy materials were presented.
The longitudinal modes have frequencies above 1 GHz with R/Q of 5 to 20 Ohm (for 1 pickup) and the BPH modes are stronger than BPV modes. Their effect on the beam should be checked with ESME and/or Headtail.

The first transverse HOM are at lower frequencies (0.5 to 0.7 GHz) with R/Q of 5 to 50 Ohm/m. With Headtail, the simulated effect of the matched BPH and BPV on the transverse beam dynamics is small.

However, unmatching the BPMs at the measurement port yields large impedance peaks at lower frequencies (250 MHz). The effect on the beam of one or more unmatched BPMs should then be simulated with Headtail and ESME.
Discussion

· As in 2008, the length of the pipe should be increased to check that the properties of the HOMs above cutoff do not change to check that the finitie length of the simulated device is not generating artificial resonances.

· It was reminded that there are 400 enamel flanges in the SPS and no bypass.
· These flanges should be simulated by the impedance team within the next two months.
· The frequency domain simulations do not allow for now to disentangle the quadrupolar impedance from the dipolar impedance.
Mauro’s update on the ecloud mitigation SG
The priority for the group is to try to get amorphous carbon coating.
· 1 m long prototype was done
· 2 m hollow cathode was to be done very shortly
· The SG studies possibility of adding coated inserts inside magnets. THis leads to reduction of aperture but they are studying to do it for only half of the magnets for which the aperture is not limiting. Lower conductivity of phosphor Bronze would however lead to higher eddy currents. Moreover, this type of materials is usually bad for UHV.
· Elias said that the inserts are not expected to be a big problem from the impedance point of view.
On the clearing electrode:

· Mauro said that 7 m clearing electrode cannot be done this year.

· The impedance team will provide the calculations also for the clearing electrode.

