Draft Program for BBLR MD  02.09.2004

Motivation and goal

The picture which emerges from the BBLR MD’s is that of qualitative consistency and agreement with expectations and simulations. A quantitative agreement between experiments and simulations was observed in several occasions but an overall quantitative consistency is not reached yet and several observations are difficult to understand. It looks like there are parameters not under control or whose control is critical. This seems to be the case for the beam emittance (or better transverse distribution) and the aperture limits. 
The goal of this experiment is to modify (increase) the effective position of the aperture limits to investigate the impact of this parameter. For that purpose, we shall reduce the reference normalized emittance and rely on scaling laws to reduce accordingly the beam-wire distance and the wire excitation.

We shall then repeat two key measurements already done with the reference LHC normalized emittance:  1) effectiveness of the LR BB compensation with 2 vertical wires, a compared to the cases without BBLR and with a single BBLR, and investigation of its observed tune dependence. 2) investigation on the onset of the strong diffusion with a single vertical wire as a function of the beam-wire separation (equivalent to the Xing angle) or wire current.
The observables will be: a) the beam lifetime, b) the transverse profile change before and after wire excitation, c) the PMT signals, d) the 1000 turns beam oscillation after vertical kicks at several amplitudes.

Scaling laws
Nominal conditions:

(N=3.75 10-6 m; IW= 267A; dy=9.5(=21.42mm (BBLR1) and 21.10mm (BBLR2)

Scaling:
· 
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beam conditions & set up
· 12 bunches with about nominal intensity;  total number of protons about 4x1011 
· correct orbit; move orbit at TIDV upwards by +4 mm; this maximizes vertical aperture according to Gianluigi

· LHC like tunes 0.31, 0.32

· Chromaticity knob setting xix=0.2, xiy=0.03 (about Q’~1 in both planes)

· Stability: radial octupole -0.875, vertical octupole 0 ; maximize decoherence time without BBLR but beams should remain stable for small Q’ shifts.           

· Emittance: keep incoming normalized emittance ( should be about 2.0 m); if possible, scrape systematically to ensure a constant incoming emittance
· Cycle timing:

· 50: measure V (+H if possible) emittance

· 0 to 500: scrape vertically

· 500 to 1000: switch on BBLR’s + associated bumps

· 1100: measure V (+H if possible emittance

· 1500/1520 (or sooner if possible): measure tunes

· 1600 to 4000: measure lifetime

· 3900: measure V (+H if possible emittance
· 4000 to 4500 switch OFF BBLR’s + associated bumps

· launch:   BCT logging (3 or 4?), PMT logging 
Experiment

1- Regulate incoming emittance

2- Beam-beam compensation
3 scans in QY between 0.27 and 0.32: with two BBLRs, with 1 BBLR, without BBLR; plus 1000-turn data where appropriate, e.g. at the end points of each tune scan

3- Onset of strong diffusion

vary beam-wire distance and/or wire current

4- Effect of transverse aperture on lifetime 

vary aperture by scraping or orbit bump

5- Diffusion measurement with scraper

baseline: Place scraper BSHV5145 at its center position for fast horizontal motion (which value, 0 or -3 mm?) and at 7.5 mm from the center in the slow vertical direction. At 2500 or 3000 ms, retract scraper by 0.5 mm (vary the retraction distance to probe dependence). 
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