Summary of Bill Foster’s visit to AccSys to discuss the 8 GeV Linac RFQ/DTL

Nov. 15, 2003

1) AccSys/Hitachi (Bob & Marianne Hamm) runs a nice clean shop in an industrial park in Pleasanton CA (near Livermore).  I visited them Nov 11 on a side trip to the LLNL meeting Heavy Ion Fusion PAC.

2) Their RFQ/DTL is a real product. They were recently bought out (80%) by Hitachi and are in the process of ramping up to deliver ~6 units this year (only one to Hitachi) and then ramping up to ~30 units over the next few years.

3) The longest any of their DTL units has been in continuous operation is ~6 years. Normally they run their linacs with glycol/water cooling since they have multiple metal (at least stainless, copper & aluminum) cooling channels with braze joints between.

4) Their systems are typically powered by RF cavities filled with bazillions of small tubes (actually 12 planar triodes). This makes sense for a standalone RFQ or one with one or two small DTL tanks on the output, but Bob recommends a Klystron for a big multi-tank system.

5) Bob was very positive about the concept of FNAL taking responsibility for the Klystrons & RF system, and AccSys (or whoever won the bid) taking responsibility for the linac components. He claimed that essentially all of the maintenance issues on these large systems were with the RF power and the Ion Source, and having FNAL taking  ownership of the RF from the start suited him just fine and would be best for

FNAL to achieve good operational reliability.

6) Similarly, having FNAL take responsibility for the H- source was OK with him. They actually have some experience delivering RFQ/DTL assemblies this way. One example is the IUCF injector, where Indiana supplied the source and they specified some test that were jointly performed on the source emittance before bolting it onto the RFQ and testing the rest of the linac. Another example is the 70 MeV DTL linac that AccSys was building for the SSC project. The RF system, ion source and RFQ were being provided by Maxwell, LBL and LLNL respectively.

7) Most of their product runs at 425 MHz and would have to be re-worked for 402.5MHz. Bob does all of the RF design himself and claims that the RF tank redesign would be a couple of day's work, plus additional drafting time for his guys to make the scaled drawings. His standard RFQ extrusion could be used at this frequency, with a slightly different final machining on the vanes and back of the cavity.

8) The slightly lower frequencies means slightly larger parts, which means that he is not going to get in trouble on clearances, cooling tube wall thickness, etc. In particular,  if we wanted to specify an all-stainless one-piece cooling tube insert on the DTL stalks such as was done on the SSC DTL, this would easily fit at 402MHz; it was a little more difficult at the 428MHz frequency of the SSC DTL, but was successfully done.

9) Bob indicated that in order to complete a bid on the FNAL project, he would have to convince his board of directors (presumably meaning Hitachi) that taking on the additional business could be done without messing up his delivery schedules,  but he does  not anticipate a problem if he only does the linac part. I did not talk to him about lead time.

10) He indicated that there was no need to re-tune the tanks after shipping. 

11) I asked Bob his opinion about the need for circulators in this application. (The SNS paid about $1M for circulators and associated water loads, whereas the FNAL DTL has run just fine for many years without them).  He indicated that there was no issue  for damaging the DTL at this duty factor, and that it was basically just an issue of whether you wanted to protect a Klystron with a (circulator + load) costing a comparable amount of money. 

12) The price will depend on specs, how busy he is, etc. but a reasonable talking number for the metal parts is ~$10M if procured as a commercial procurement, and a talking number for the bare RFQ (with it's small power source) is $800k. Bob indicated that the SSC contract reporting added more than $1M to that procurement. 

13) The major argument that I see for buying from them (instead of building in-house)  is that they have established vendors for plating, RFQ extrusions, PM Quad assemblies for the DTL; procedures for tank tuning, braze joints and RF seals that don't leak, etc.  We could do that ourselves, but the odds of screwing up in some way on a first unit are not small.

