The RHIC Abort System 2003  -     Prefires

A possible history: 

The pulsed power group under guidance of Arleen Zhang fixed the high voltage problems that had caused prefires in the previous run.

The “refire” circuitry designed by Arleen and Jianlin Mi during the previous run was moved into the ring to make the system much more effective in reducing damage associated with prefires – delays reduced from several usec to 600 ns., a big improvement..

The systems sat at 27kV for several days in November.

Prefires began a couple of weeks into the run and continued throughout the run despite several reconfigurations. The primary cost from the prefires was lost stores (not damaged experimental apparatus). 

We blamed radiation in the kicker area (there is plenty, and the 1st module goes most often. The beam will scrape on the leading edge of the first magnet – vertically biggest there). We suspected beam intensity was involved – the problem did not start immediately. We wondered if poor vacuum could contribute (happens almost only in the yellow ring which has poor vacuum at the kickers). We blamed gold (also in the yellow ring), but now we have had prefires with protons  - but still in yellow. “Finally” we discovered that the prefires (at least by that point in the run) were generated by the refire circuitry itself. Disconnecting the output from the refire circuit from PFN tube 1 – our loss leader – caused that module to stop prefiring. But prefires continued.

We responded by adding filters. The problem went away for a while but then came back. 

Some phenomenon is causing the in-ring circuitry to generate triggers. The one diagnostic set we have are the current transformers on each of the magnets. The transformers see spikes at about the time the prefire is initiated. We do not know what causes these spikes. The spikes we have caught are probably not big enough to cause the retrigger circuit to activate.

Plan:

(Arleen Zhang, Jianlin Mi,  Jon Sandberg’s guidance, 

the technical team: Dave Warburton, Jon Adessi, Ken Hartmann, Steve Perlmann)


Seriously desensitize the system, perhaps to the point where the refire circuit will only function at store. Rethink the grounding scheme in the ring - subtle. Ask for ideas – for the noise source …. 

