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Head dump in BI-SV

The beam loss of 200W on the head dump inside the vertical septa tank (BISMV) should be reduced. Is there a way to shorten the Linac4 pulse rise time of 50 musec without generating transients in the first “useful” part of the beam (destination PSB ring 4)?
Linac 4 fault rate

Linac 4 will be more complicated than Linac2: H-minus source instead of H+, a new chopper line, two additional Linacs (CCDTL, PIMS). The challenge is how to reproduce the (phantastic) 98.5% availability of Linac2, a figure several thousands of LHC users will not fail to request.
Vertical Beta-beating
I think it wouldn’t be wise to limit the available betatron tune area to Q-v below 4.5 (although not reqired for the LHC beams…on paper at least…), thus an effort to eliminate/compensate vertical beta-beating should be made. I had a short look at the problem and if I am not mistaken, the small quadrupoles for stopband correction in positions just upstream of the QDE main quadrupoles (4L3, 8L3, 12L3, 16L3) could be of some help. Each features an integrated gradient of 0.05 T which is in the ballpark of the error to be corrected, and there is no mutual inductance with the main quadrupoles (which may be a problem with the Q-strips). However, the present power converters appear too slow.
Vertical painting

As Brennan Goddard has rightly pointed out in his talk, several methods for vertical painting are non-starters (in particular vertical mismatch, or, even worse, just relying on the “natural” blow-up from space charge). Mis-steering certainly helps. I wonder whether one couldn’t improve the vertical painting by transporting some of the horizontal painting (BI-KSW) to the vertical plane by (enhanced) linear coupling, as it was (still is?) successfully used in the past with conventional multiturn injection. Skew quadrupoles are available. I see two advantages: (i) it just needs a few machine revolutions to increase the vertical beam size, a process possibly even faster than the blow-up due to space charge; (ii) for a couple of turns at least, individual particles are moving faster from the foil (because coupling reduces the horizontal single particle amplitudes).
Beam simulation

Contrary to what the Committee recommended, I do not think that it is worth using simulation programs for timescales 10..100 msec. Michel Chanel’s clever benchmark experiments on the Booster opened our eyes. Maybe one should just concentrate on time scales of, say, up to 1000 turns (1 ms): this is where things really happen, while the simulation programs profit from much shorter running times and are less prone to numerical artefacts. 

Commissioning of PS Booster with Linac 4 

In agreement with the Committee, three months of commissioning the PS Booster with Linac4 and H-minus look adequate to me. I have some reference: The full-time commissioning of the PS Booster, upgraded from 1 to 1.4 GeV, including transfer to and injection into the PS, was scheduled for (and took) almost one month. Considering that this was a much less dramatic change, your estimate is fine.

