Beam-beam discussion 28.08.2006, present: Ulrich, Jean-Pierre, Guido, Frank

D0 studies

Guido studied D0 for the nominal optics. The integrated field of D0 is assumed to scale with sqrt(beta) for the upgrade, which ignores the small correction from higher charge. A meeting with the experiments was held on 6 June, where the distance of 2 m from the IP was discarded. It was found advantageous to split the D0 magnet into two pieces. The first could be positioned at 3.5 m from the IP with a length of 1 m, the second at ~6.5 m from the IP with a length of 1.5 m. At these two locations presently free space is available. Different ratios of sharing the total deflection angles between the two parts are conceivable and were simulated. A residual crossing angle is needed. An example considers a residual angle of 100 microrad, plus an integrated dipole angle of 160 microrad, which yields a total separation angle if 420 microrad, larger than nominal.

Jean-Pierre asked whether the increase in diffusion at small amplitudes is a matter of concern. The answer is possibly yes. 

Suggestions: varying the number of turns used for averaging, tune scans, frequency maps, phase-space plots, and Lyapunov criterion, contact Yannis for help with frequency maps, inviting Yannis to next discussion.
Radiation dose may be acceptable for s.c. ,magnets. But the physicists have specified constraints for each of the two locations. A good match to these constraints may be a high-field Nb3Sn or HTS magnet as D0a and a superferric design as D0b.

Plans: simulations for the upgrade with Nb=1.71e11, nb=5616, beta*=0.25 m. This optics file is needed. Tanaji’s optics is only for beam 1.  Off-momentum tracking with sextupoles.

Correct treatment of chromaticity is an issue for the off-momentum studies.

Jitter & phase noise

Ulrich went through numerous definitions of phase noise, and phase drifts. Upper and lower frequency boundaries are an important input. TTC timing, triggering and control may contain the beam synchronous timing (BST). Rhodri Jones can provide details on the BST system.
BBLR requirements for a pulsed device are challenging. Ulrich contacted Remo Maccaferri and Mauro Paoluzzi. Remo proposed an avalanche device, which offers high current and is fast, but lifetime of this type of device may be a concern. Mauro thought that avalanche devices are in a fuzzy state, but he is not an expert. He suggested a specific transistor polyfet rf device, which can deliver 2 A, and a gate driver. Spice module is available and will be used to compute the achievable rise time. Many parallel feeds decrease the resistivity and allow for still using 50-Ohm cables. 

Fritz Caspers suggests buying a phase-noise detector from Rhode & Schwarz (description enclosed on web site). He wishes our expression of interest. 

SPS simulations

Ulrich computed the dynamic aperture as a function of the beam-wire separation ona tune grid. The dependence can be fitted to a power law. The exponent  varies between 0.5 and 4. It is not always integer.  On the other hand, the experiments at SPS, Tevatron and RHIC have revealed different integer power laws for the lifetime as a function of separation. The relation between dynamic aperture and lifetime is not clear. Ulrich recommends an SPS experiment at different tunes. Earlier considerations by Vladimir are enclosed on the web site. 
We will make a written proposal and send it to Gianluigi.

RHIC simulations

Observations at injection in 2005 can be reproduced when sextupoles are included. Namely an enhanced instability is seen for separations below 8 sigma. However, the sextupoles introduce an artificially large chromaticity (and hence tune simulation), in addition to geometric aberrations. This could be compensated with a non-6D-symplectic chromatic rotation in the two transverse planes. The 2006 experiments in store, with collisions at the IP and 9 m offset, are more doubtful. In one experiment an effect was reported to be seen, but the simulations cannot reproduce this. Ulrich showed that the 1-turn tune could serve as efficient chaos indicator, in addition to the phase advance between two adjacent particles. 

Choosing a bad tune of 0.66 and increasing the sextupole strengths, the dynamic aperture can be made to collapse, but in this case the BBLR does not help anymore, but rather seems to make things worse. Frank suggested trying the same for a tune above the third integer resonance, e.g, 0.67.  
Next steps: chromatic tune shift, tune variation due to coupling. 

Goal of RHIC studies is to simulate the observations. Jean-Pierre thought to recall that in one of the RHIC experiments the chromaticity was spoilt intentionally. 

DAFNE

DAFNE uses a BBLR successfully. The simulations by Shatilov were presented at EPAC’06.  These LIFETRAC results raised several questions: weak sensitivity to excitation current, insufficient accuracy of matrices from MAD8. 

Catia Milardi will send Ulrich a MAD-X optics from which higher precision matrices can be extracted.
