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Subject:
NuMI Power Supply Regulation Review, 6/28/01

The power supply regulation requirements for most of the NuMI beamline magnet power supplies (four dipole and all quad supplies) appear to be easily achievable.  The remaining three dipole supplies are more challenging and require some development and additional cost to the project.  It appears the requirements are entirely physics motivated, as opposed to the other issues that were also raised, namely groundwater protection and use of Autotune.  It would be useful for future reviews to tabulate the requirements separately for each supply according to these various issues.  

A number of comments were made in the review, and I will repeat a few of them here.  The issue of whether all errors add in quadrature should be addressed.  If there is some cancellation, for example the upbend errors canceling the downbend, then the regulation requirements could be relaxed.  I would also recommend examining regulation errors in the P1 and P2 line in detail to see the degree of line-locking presently observable.

The speakers presented results we could not follow in as much detail as I would have liked.  There was often confusion as to exactly what was being plotted…what beam size definition, both transverse and in momentum spread, and how they were being summed.  Without the exact information, it is difficult to assess the situation.  I would recommend that all this information be gathered into one note, with some additional explanation along these lines.  Also, the issues of tails on the momentum spread should be examined further.  Some of this may require additional beam measurements, similar to those already done to confirm the compatibility of bunch rotation for pbar production prior to the NuMI extraction.  Since one cannot measure momentum spread directly, measuring the tails on the bunch at the time of pbar extraction, and then again a full 180 degrees later (as opposed to 90 degrees, the time at which NuMI beam would be extracted) might yield a good estimate by averaging the above measurements in the time-spread of the beam.

Obviously the main issue here is the physics.  A plot was shown (but not included in the handout) showing what I’ll call a lego-plot of the far detector beam.  I assume the point here is that targeting errors changes that distribution, although the corresponding plot was not shown.  That would have been useful, if only to try to understand why the RR ratio is a function of beam position.  We see that it does vary from page 8 of Wes’ slides.  I personally would like to understand why it does.  What is the physics behind that variation?  A more detailed discussion of slide 9, explaining what each of the items are, especially the largest two, would also be helpful.  On the physics aspects, I can maybe understand how variations in x-position can have an effect on RR, since the target is thin and as the beam moves to one side or the other, the production cross-sections change some, particularly per unit solid angle.  Less obvious is why a y-variation would have the same effect.  It just doesn’t seem that when you consider the effects of pion production angles off the target, and the horn focussing with an outer diameter of many inches, that changes on the order of a fraction of a mm in beam position should have a significant effect.  The NuMI/MINOS experiment really needs to understand this.  Again, as I mentioned in the review, a fall-back is to measure the beam position on target on every spill, and then to record that with the data so that the data can be analyzed in bins of position.  Another option, if this is a real concern in systematics, is to widen the target more, if the horizontal position has the effect I described above.
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