NUMI INSTRUMENTATION REVIEW COMMENTS

Bill Foster

OVERALL REMARKS:

This review should have happened earlier.  Considerable engineering time has been spent on systems which have not been adequately specified.  Additional effort to write down formal specifications and requirements will be time well spent.

By far the biggest system problem is the 1E-6 “allowable beam loss” situation in the carrier pipe.  NUMI management should aggressively pursue multiple avenues to achieve a workable solution, including:

a) Getting the specification changed via more accurate radiological calculations.

b) Halo scraping of the circulating beam in the main injector (probably also be needed for slow extraction to Meson 120).   Both momentum and betatron scraping are desirable due to the high dispersion in the carrier pipe region.

c) Plans for primary & secondary collimation of the extracted beam before it reaches the carrier pipe region, primarily to eliminate “worst-case accidents” in the carrier pipe region.

d) Understanding the effect of slip-stacking on the momentum spread and losses.

e) Consider optics changes to increase the momentum acceptance of the line, for example placing a (permanent magnet?) quadrupole in the middle of the “uninhabitable” carrier pipe region.

Itemized suggestions, questions and concerns

1) BPM SYSTEM:
2) The general strategy of using multiwires for low-to-medium intensity single-batch comissioning, and BPMs only for high-intensity multi-batch production running, seemed reasonable.  This considerably reduces the dynamic range and accuracy required of the BPMs.  However, the intensity at which NUMI will have to flip out the multiwires and switch to BPM’s-only should be clearly stated understood and documented.  This may differ from station to station along the line.

3) The BPM dynamic range is only a factor of ~3 in beam current, since most of the intensity increase (from multiwire comissioning to production running) comes from more/longer batches not higher beam current  That having been said, it might be a good idea for the electronics to tolerate slightly higher beam current  (~2x Main Injector nominal intensity or ~12E10 ppb?).

4) The BPM system accuracy specification is overstated.  The only real requirement is that the position signal remain stable as the multiwires are flipped out and the beam current is raised by a factor of ~3 as discussed above.  Moreover this BPM stability requirement only applies when the beam is well centered, since the beam position will be established with the multiwires.

5) Will the Beamline Tuner Program run off of multiwires, BPM’s or both?  How will the switchover be handled?  A specification for the beam line tuner program would be useful to begin to estimate software labor costs.

6) Any new BPM electronics should be tested for sensitivity to beam loss.  Specifically, the BPM position signal should not change when the nearby multiwire is flipped in out out.  It should also be tested to make sure that it is not fried when the beam hits the signal plates.

7) The BPM electronics development described by Craig Drennan was well thought out and well done even though he was probably given the wrong specifications.   Aesook should get him transferred to the Beams Division where he would have more fun.

MULTIWIRES

1) A wire support frame which is an open “C”-shape (instead of a windowframe design) would have the huge advantage that the frame would not pass through the beam and thus could not be destroyed if the beam were extracted at the wrong time.  This would also eliminate the need for electrical interlocks.   Both X and Y readout wires could still be supported on a single “C” frame.

2) The graphite-wire multiwire would be a useful project if NUMI had the time and people and money to pursue it.  It doesn’t.  However it should perhaps be pursued as a R&D project in the instrumentation group, or perhaps in PPD since there is a lot of expertise in drift chamber wires out there.

BEAM LOSS MONITORS

1)        The readout granularity of the TLMs should be thought about.

       Chuck Brown’s suggestion of scintillator paddles as an “early warning system” for beam halo scraping is a good one.  

