Beam-beam discussion 13.03.2007, present: Ulrich, Jean-Pierre, Guido, Frank

SPS MD Request (Ulrich)
Ulrich started by emphasizing that the equipment (flow switch, interlocks) needs to be checked prior to the SPS run. He then went through a draft proposal (see slides). Jean-Pierre remarked that it should be stressed that the studies are not academic, but that their results are important for the nominal LHC as well as for choosing an appropriate upgrade path. It would be interesting to study the effect of two wires at different normalized transverse distances from the beam. Preliminary simulation results for such situation were presented by Ulrich in an earlier meeting.
Guido Sterbini and Rama Calaga are added to the list of participants. Almost all of June and early July is excluded in view of RHIC visit, PAC and SLAC workshop. 

The difference between injection and top energy at RHIC is roughly reproduced in the simulations. Among other aspects, the tunes are different, one was close to the 2/3 resonance. However, the two measurements at top energy are inconsistent with each other. Jean-Pierre noticed that the simulations do not include the effect of tune ripple at injection. He recalled that the orbit modulation at 60 Hz was not small in RHIC.

An important feature which could strengthen an SPS MD request at 50 GeV could be the simultaneous for 50-GeV electron-cloud in view of a future PS2.

As for instrumentation, classical diagnostics tools, like emittance measurements, BPMs, and  BLMs are needed as well, and also an on-line visualization of the lifetime based on Jean-Jacques’ ROSALI tool. It must also be possible to bump the beam position at the wire. Frank suggested that the orbit feedback and a tune feedback (if available) could be used for stabilization and speed up the experiment. A nonzero position at the wire would need to be maintained. Ralph Steinhagen and/or Jorg could be contacted to explore this possibility. Scrapers appear less critical, since they proved never really useful in past MDs. An alternative would be fast bumps.
New Simulation Results (Ulrich)
By optimizing the phase advance between IP1 and IP5 the dynamic aperture changes by more than 1 sigma. The wire can vary the aperture by another 1 sigma. Using phase and wire compensator together a gain in aperture by 2-3 sigma can be realized. 
Ulrich mentioned that according to Werner the phase dependence will be reduced by additional perturbations. Jean-Pierre recalled older investigations for a supersymmetric LHC version 1, and studies led by Eberhard Keil. Frank expected the phase dependence to persist as the LR encounters at IP1 and 5 represent the largest perturbation for large amplitude particles. 

Ulrich next showed that a transverse feedback with 200 turns damping time can greatly relax the wire noise jtter tolerance, at least by an order of magnitude. Feedback noise was not accounted for. In the simulation the feedback applies a kick proportional to the centroid position computed 90 degrees upstream.

RHIC MD Request (Jean-Pierre, Frank and Ulrich)
Ulrich pointed out that too small a separation could be problematic given the size of the wire and deviation from the field of another beam.  The radius of the RHIC wire, about 3.5 mm, corresponds to roughly 1 sigma (at injection or top energy? It was stated at collision). The safety of wire against beam impact could be an issue. Possibly the beam would have to be moved – is this possible? 

Foreseen by Wolfram is a request of 2x3 hr, which seems too little. Should the 2006 RHIC experiment be repeated to clarify the effect of the longitudinal position and/or beta function? What is the level of understanding of the injection and top-energy conditions? 
Jean-Pierre proposed to perform experiments with a tilted wire or two wires at different distance, but these are not possible in RHIC. Perhaps an attempt can be made at the SPS. 

Frank suggested to establish head-on collisions at 2 or 4 IPs while compensating a LR encounter at another IP. Another scheme that could be done at the end of a physics run would be to compare the lifetime etc for three cases: head-on and wire, wire without head-on, and head-on only. Can the RHIC experiments live with the possibly occurring background spikes?
Jean-Pierre explained that the RHIC tunes cannot cross the ¼ resonance at top energy, unlike the PSS at injection energy. Therefore studies at the LHC tunes are possible only at RHIC injection energy. 

Presumably the RHIC tune feedback could be active to stabilize the MD. Does RHIC have an orbit feedback.

A list of questions should be sent to Wolfram. Jena-Pierre will raise the topic of MD time at the US-LARP meeting. 

