_____________________________________________________________

THE HIGH CURRENT HEMISPHERICAL IONIZER ION SOURCES AT WOODS-HOLE NOSAMS FACILITY - A PERFORMANCE REIVEW" - KARL F. VON REDEN

_____________________________________________________________

McKAY:  Do you have any more details about that first calculation program from Nick White?

Von REDEN:  I can give you his address, and put you in touch with him.  Details with respect to the -- the calculations are -- you mean like with respect to what -- what they're based on, what methods they're using?

McKAY:  No, the very simple stuff.  What kind of machine does it run on?

Von REDEN:  Oh!  This is best run on something like the fast 386, 486 or best Pentium.  I mean, calculations like you see here takes about five minutes on a Pentium, so that's forty (40) rays -- actually twenty (20) rays, and then it's imaged both for cesium and for carbon.  And the mesh size is something like three millimeters (3 mm).  Most of the volume in the neighborhood of the -- actually one thing I should mention is one of the problems that we have with voltages is breakdowns, where you would expect the deposits along here and inside this shroud will eventually lead to breakdowns of target voltage.  We have never seen any major effects here (pointing).  Our extraction voltage has really been very stable.  Target voltage is what breaks down first and that usually means just leading to the source.

LAMM:  How do you make the octagon shape for your beam as it goes along the target?

Von REDEN:  Yeah, I didn't mention that either, I guess.  (Putting slide back on graph.)  This is actually a moveable piece.  It's on an X/Y stage.  And it's standard.  I forget the manufacturer.  It's not DCI.  All of our other devices tend to be DCI and in this case it's another manufacturer.

HARPER:  Could you describe the hemispherical ionizer a little bit.

Von REDEN:  This is one-inch cylindrical symetrical piece, which I forget what the actual rays of this piece is, somewhere below the inch, point six (.6) something, I believe.  It's tantalum.  It's made by Spectromat in California.  And I guess this applies pretty much to everybody; one thing that I just recently learned, I don't know if Livermore and Purdue are entire -- doing that.  Arnold Peterson in Massachusetts has said that it is important to wrap the lead with molybdenum wire.  We have gone away from that.  I don't know if you still do that, if you still order them from Spectromat with molybdenum wire.  So he says it actually does improve the lifetime of the ionizers.

CLEGG:  What's the use rate of cesium, please.

Von REDEN:  Good question.  So far, I guess, we haven't had a single instance where we ran out of cesium.  The reason why we haven't changed the cesium was some kind of failure, usually operator in use.

CLEGG:  A typical load is how much?

Von REDEN:  Actually we have these huge ampoules of, I believe, five grams.  Is that what it is, Michael?  By the way Michael Dalton has replaced Greg Cohen.  Just stand up.  He is handling sort of the day-to-day mechanical stuff, engineering stuff.  I believe they are five gram ampoules and we dump most of it into the reservoir.  I believe it would probably hold in excess of a year in our case. Livermore seems to -- I don't know, what was your change rate?

ROBERTS:  We use two grams in twenty (20) -- it will last us twenty-one (21) days.

Von REDEN:  But they run the source at close to 150 microamps.

ROBERTS:  More than that… 200 microamps.  We probably run our source 

twice as hard as they do, but they probably get twice as much current data, but we run remarkably similiar -- the same reservoir as you do though.  We run about 140 degrees centigrade?

Von REDEN: How hot do you run your ionizer, do you know?

ROBERTS:  Eighteen (18) amps.

CLEGG:  Just a recipe I've learned at the ion source conference at Whistler.  About a month ago there was a big conference in Whistler, people use cesium at the rate of hundreds of milligrams, maybe even less, and some of the sources which I'll be talking about in a few minutes actually use pellets of cesium chromate which you can hold in your hand, low they go in and they turn out to be very satisfactory to accomplish much of the same thing that goes on in these sorts of instances.  It's much easier to handle, we in our source can't use it because our 

Von REDEN:  What's the property?

CLEGG:  Cesium chromate is something that's been developed in some of the Russian laboratories.  I'm not even sure it's a source in this country.  The Russians will sell it to you.

Von REDEN:  I see.  And it has a good vapor pressure?

CLEGG:  They say it behaves just like cesium does in these sources.  The people at Berkeley --

Von REDEN:  At the same temperature?

CLEGG:  Well -- yes, it's roughly the same temperature.  But it has the nice feature you can handle in the air, you just dump in a few pellets.

Von REDEN:  That would be great.

CARLSON:  Have you experienced any sample to sample memory in the ion source, and is there a time dependency that that cleans up?

Von REDEN:  Yes.  We measured that early on, but I don't know why I don't have that transparency with me.  Our background is now around fifty-two to fifty-five thousand (52,000-55,000) years measured on Alpha carbon, a commercially available carbon powder made by Johnson-Matthey, probably from some kind of fossil hydrocarbon origin.  

Putting a modern sample in the machine and then a background sample has given us something like twenty (20) minutes of asymptotic effect (at the 0.3% level  The basic short-term memory effect(at the 1% level)  is taken care of by the time it takes to unload and load consecutive samples.  

____________________________________________________________

SOURCES OF SPIN-POLARIZED H & D BEAMS AT TUNL...PRESENT AND FUTURE" - PROF. TOM CLEGG

_____________________________________________________________

McILWAIN:  I didn't catch the end.  You were going do run your you were going to run your D minus beam at right angles, what -

CLEGG:  I didn't show something that I should have perhaps, just to give you overall clarity.  Let me see if I can -- here is the -- there was the real bottom line, okay.  This is perhaps a schematic of what we might put together, where we can have the atomic beam system that I showed you, that beam would come and would fill the start exchange cell.  The Berkeley TRIUMF style source would produce the very intense negative beam here, okay, two milliamp years or so of beam here going through this chart exchange cell.  Now, milliamps is a projected term we have at low energy, we might have a beam coming out here twenty-five (25) kilos and decelerate just as we enter the cell.  I don't know what's best, but we'd have to do a lot of ionizing studies here to understand that.  And then transport that beam through the cell, chart exchange occurs, extract the air and then momentum analyze to get the --

McILWAIN:  I"m worried about the d minus or H minus beam that doesn't get charge exchange.

CLEGG:  Well, if it doesn't, then it's going to get thrown away and whatever momentum analysis system here -- remember, if I want -- if I have a cell here of H, I'm using B.  If I a cell of B, I'm using H.

McILWAIN:  Got you, sure.

CLEGG:  I have to do that.

McILWAIN:  Okay.

McKAY:  Do you have a rough estimate of the cost of this?

CLEGG:  I knew somebody would ask me that.  Yes.  Well, do I have a rough estimate, this is really rough.  Our source, the hardware for us costs eight hundred thousand dollars ($800,000), that was 1986.  So, we're talking about almost a decade ago.  I don't know, John.  Estimates have been made for somewhat similar sources, not of this particular kind, but sources for possible Fermilabl injector at other places.  I'm guessing that the unpolarized source beam transport might be two hundred and fifty or three hundred thousand dollars ($250,000-300,000) hardware, to copy roughly what's going on at TRIUMF.  And that if we were then to have that, I would think we would probably put together a proposal, which we would develop this first, get it going, because even if it weren't ultimately possible to go on and make a more intense polarized beam this way, this very intense negative source could be used for some other things in our low energy experimental area.  I'm guessing that atomic beam apparatus, storage cell, and other things, might be of the order of another million dollars ($1,000,000) or so.  But, I have not done that part of the total proposal preparation.  That's the hard part yet.

LAMM:  Larry Lamm, Notre Dame.  What's the footprint on this thing?  How big a system are we talking about?

CLEGG:  The atomic beam system is very much like what you saw downstairs.  If you're talking about something that's on a platform, sort of three meters long, these -- the negative ion source is like a direct extraction source.  It's just a little head, so I would guess that some -- the shape of it is a little weird, but I mean, I would guess that we're talking here about something that's maybe three meters or so from here to here, and maybe a meter and a half from here, and then this is simplistic, if you're going to actually get the beam out you've got to do some spin handling, you've got to do some other things, and I may also want to do polarimetry.  So this is going to get more complicated.  So, you may have something that's sort of three meters by three meters by the time you get through.  And you want -- my colleagues are going to want this at high voltage because they like to do these experiments at low energy, so I don't know how this is going to work out.

_____________________________________________________________

"OPERATING EXPERIENCE WITH THE UW TERMINAL ION SOURCE" - GREG HARPER

_____________________________________________________________

(no questions)

_____________________________________________________________

"PRINCIPLES OF ELECTRON LASERS" - GENEVIEVE BARNETTE

_____________________________________________________________

McKAY:  A practical question that's been bothering me since we saw some of this last night; if this is being used for medical purposes, do you move the patient around instead of the beam, or how do you actually get this beam in -- for example, they were talking about eye surgeries, how do you manipulate the optical beam at that point?

BARNETTE:  Right now, it's just merely for research purposes, so we just bring in the eye without the pig or whatever we're using, and just move the eyes on the transitional stage.  But we're going to build some actual medical suites outside, and I know Vanderbilt, as I understand, has a robotic arm that translates the beam.

McKAY:  Is this done with mirrors or do you bring them through optical cables or -

BARNETTE:  Right now it's all mirrors, but we're working on finding fibro-optics that can withstand the high power.  The problem right now is the beam is so intense we burn a lot of the fibers we work with.

JONES:  What are the radiation levels anticipated around this when it gets running?

BARNETT:  Right now it's just back on radiation.  I mean, we have it all shielded we've checked it.  And outside the shielding background --.

HARPER:  You had mentioned that the laser is infinitily tuneable in wavelength.  Is it rapidly tuneable?

BARNETT:  Yes.  For input it's between two and ten (10) microns, and last night I was going between two point nine (2.9) and three point four (3.4) in a matter of probably three minutes or five minutes because just -- the other thing, the easiest way to do it is to change the wiggler gap, to change the strength of the magnetic field, so that's just a matter of squeezing the magnets together, or pulling them apart.  If you go to change the electron beam energy which gives you a greater range of change that can take on the order of two hours.

_____________________________________________________________

"MODIFICATIONS FOR IMPROVED PERFORMANCE OF A PULSING SYSTEM" - RAJAN JOSHI

_____________________________________________________________

HARPER:  I'd like to ask you a couple of questions about your chopping system?

JOSHI:  Yes.

HARPER:  First is, what's the energy of the beam entering the chopper?

JOSHI:  Energy of the beam that we're having our bunching system, we're having different turbulance in the bunching system.  I'll give you an example in case of oxygen we can get the strength of energy of thirty-one (31) keV, and it gives difference for this for different people, and so it gets off hydrogen gas two hundred (200) keV, it gives off carbon reacting to sixty-one (61) keV, like that, ___________.  You can select the tube length according to the velocity of ______.

HARPER:  The next question is then, do you vary the amplitude of the chopper wave form?

JOSHI:  Yes, we do.

HARPER:  And what's the limit?

JOSHI:  I can tell you what it was.  We're going maximum to thirty (30) quartz, twenty-eight (28) quartz, maybe ten (10) quartz.

HARPER:  This is the power?

JOSHI:  Yeah.

HARPER:  Do you know what the voltage limit is on the deflector plates?

JOSHI:  We can one kilowatt -- I have not seen.  We have not  had ___________ for that.

HARPER:  Okay.  And the last question is, is this is a double sweep chopper where you transport the beam and the wave form is zero or is there some additional bias where you transport it only at a peak?

JOSHI:  Only the peak is transported.

_____________________________________________________________

WESTERFELDT:  Okay.  We've got about thirty (30) minutes left in this session so I'd like to open it up if people would like to discuss any of the previous talks this morning, or yesterday.  If anyone has any short and competent presentations to make.  Yes?

MUELLER:  Yesterday we were talking a little about gas handling systems, and I wanted to get sort of a feel for what other laboratories do in terms of their gas handling compressors.  Has anybody done any preventive maintenance on them, other than changing oil and oil filters and stuff like that?  That's all we've done with ours.  Do you do this maintenance yourself, or do you go to some outside company to have maintenance done?  Any comments?

CARTER: We had to have our Ingersoll-Rand gas compressor overhauled.  There is a tale of horror that goes with it.  I won't get into it right now, but the thing to do I think is to talk to a Dresser-Rand rep, get a hold of those.  Not Ingersoll-Rand reps, but Dresser-Rand reps.  There is a bureaucratic thing that separates those two groups somehow.  And your local Dresser-Rand rep should be able to give you someone who will maybe diagnose any kind of problems you might have with the compressor, and some ideas of maybe valve service and that sort of thing.  We waited too long, and I think -- I forgot who mentioned it to me earlier.  I think somebody else he had the same problem in that we wore one of the rings down and we had to have a cylinder resleeved.  And that can get to be expensive.  And whoever does that job needs to do it correctly and give you some confidence because you don't want to have a horror story that went with it about how you have to fight to get the job done right.  So see Dresser-Rand, I think that's the answer.

WESTERFELDT:  I'll just comment a little bit more.  We also had to replace the main shaft, right?

CARTER:  Yes, it was replaced.

WESTERFELDT:  It was replaced.  So, it was a major tear down and rebuild, but the situation was that it was an Ingersoll-Rand air compressor but there was some disbursement from years ago, and Ingersoll-Rand now takes care of air compressors.  The processed gas compressors are now under Dresser-Rand, and Ingersoll-Rand is not supposed to touch your processed gas compressor.  That's supposed to be a no--no, although our local Ingersoll-Rand people didn't tell us about that.  And, in fact, we had to order some of the parts for the repair because they weren't allowed to.  So, avoid all of that difficulty by going straight to Dresser-Rand if you have an Ingersoll-Rand processed compressor.  That caused us a lot of headaches in getting that thing torn down and rebuilt properly and reassembled, and it wasn't really clear that the people who resembled it knew exactly what they were doing.

CARTER:  I'd like to mention while we're here at this point in time, that I guess, Rochester has a gas compressor and I'd hate to see that thing go to the dumb.  I don't know how it goes about utilizing and storing and saving the pieces from a large component like that.  But a few of us, I think, as a group have interest in accelerators to try to figure out how to take advantage of some unique equipment, particularly expensive equipment, and keep it in the community.  Just a comment.

CARLSON:  In regard to that, not only the gas compressor at this time at Rochester is available but the vacuum pump, the filters, driers, they're the whole gas handling package, is available has not been bid on, or with no interest.  And I believe, yes, it would be a shame to see that just go to industry for such a described value, so if anybody could get in contact, probably with, Chris Long would be the person to contact at Rochester.  I have his phone number.  So anybody could get in touch with him to find out how to go about that.  If I can, while we're talking about gas handling systems, at Brookhaven, we have a SF6 mixture of roughly fifteen percent (15%) with nitrogen CO2.  And after oh, twenty (20) some odd years of this gas mixture, repeated pumpings of the tank, and for a while pumping with a crack on the vacuum system on one separater.  In analyzing the gas we found that we had a five percent (5%) oxygen in our gas mixture.  Oh, you say, that's not so bad.  When you stop and think about it at thirteen (13) atmospheres per unit volume it's almost three-and-a-half times the concentration of oxygen in the air.  Now, we started to worry does it support combustion, are we in a problem?  So, we did a little test, a combustion test of our tank gas mixture with wooden sticks in a nichrome wire coil atmosphere, in a few seconds this thing, boom, just totally ignited in flame, brought it up to the pressure with tank and thank goodness, it does not support combustion.  We were able to triple the voltage of the current in the nichrome wire, wind up sputtering away the nichrome and still had the wooden stick in tact afterwards.  So, we were very happy to find out that that would not support combustion.

McKAY:  Why doesn't it support combustion?

CARLSON:  I cannot answer that, but we're thankful that it doesn't, because in the same unit volume as well as there is that much more oxygen, there is also that much more other gas.  So, I think, in fact, if the available oxygen at the surface to support the combustion is just as the percentage indicates, five percent (5%).

McKAY:  I see.

WESTERFELDT:  I'll try to get a hold of Chris Long and see if he can forward to me a list of those items that remain, and I'll try to post that to this E-Mail list and also get them on my server for those people interested.

FERGUSON:  Just a brief comment on our Norwalk compressor.  We had a situation where pressure was too high in the first stage and wouldn't build up to the second stage.  So we were suspecting a problem with denial.  We took the valves apart and relaxed them and inspected them, and you couldn't see that there is anything wrong with them but there was still a problem.  Then somebody pointed out that one way to listen to valves is to use a screw driver, put the handle against your ear, and the blade against the valve cover.  And when I did that I could hear the valves clicking but they weren't clicking uniformly.  The valve in question was click, click, click, and then it would stop for a few clicks, then click, click, click.  So we finally gave up and bought new valves and put them in, and then when you listen to these new valves you could hear them clicking steadily, and the compressor went back to working properly.

LAMM:  Similar experiences with our Norwalk compressor.  Our problem is on the third stage, but the same sort of deal.  I guess, our machine shop did some work for us on the valves there.  But the one that I had, if you're dealing with Norwalk, be careful.  We had a pop-off safety valve to go, and so I called him about replacing the safety valve.  And the next thing I heard from them was a letter from the representative that I spoke to declaring my machine unsafe for operation, under no circumstances, et cetera, et cetera, sight unseen, and perhaps we should get a representative down from Norwalk at some many thousand of dollars to inspect our machine, and it went on and on and on for a while.  The cure was to speak to the engineer, that the representative hadn't spoken to, who assured me that he had things all fouled up, and we bought another pop-off valve to go in there, and we're running normally again.  So, he was an interesting guy to deal with, so I'll warn you about him if you get to that point.

WESTERFELDT:  We have something else for you, the people that use sulfur hex in your machines, I hope this shows up very well.  Our corona doorknob has a beard on it at one of our recent openings.  Is this something everyone sees?

CLEGG:  Had a what?

WESTERFELDT:  A beard.  Pick out this beard here, right directly below the needle, too.  A young man's beard.

CLEGG:  I've seen worse.  To be so lucky. 

WESTERFELDT:  And we're running eight or ten percent (10%) sulfur hex, and we don't see that.  Any ideas?  No ideas.

CARTER:  Age.  The position of that beard on the back side of the doorknob is the grounding strap, exactly.  All right.  So, it showed up, this beard business that's in there, and I don't recall seeing it before but this one time, shows up on the other side of the grounding strap for the doorknob.

WESTERFELDT:  What he's trying to say is on the the doorknob, this is -- I don't know what design, but there is a -- a strap, a copper braid kind of to the back side of this doorknob that comes back to the shaft which extends from wall to ground this thing, and it is located directly opposite of where this beard showed up here.  Okay.  That's a mystery still to be solved then.

BERNERS: Can you describe the beard?  Is it fuzz or fibers?

WESTERFELDT:  No, it was a brownish-black film.

BERNERS:  Okay. 

WESTERFELDT:  Almost a -- to me it looked thus slightly greasier.

CARTER:  Yeah, I guess.  I guess we should describe it not as a beard but as some kids finger painting.  Maybe -- you know -- it's -- 

WESTERFELDT:  Really, you don't see it except maybe at the bottom of this one foil where the needle pushes through, it doesn't seem to originate from anywhere except right where this curvature starts, right underneath the needle.  It's as if something was going on right at the needle pits, and if something was precipitating out and somehow collected by this grounded doorknob.

BERNERS:  Yeah.  Is it like the great red spot, or the great brown spot that sits on the terminal just opposite the corona head?

WESTERFELDT:  Similar, I would say, although ours seems to be a little more powdery.  Paul, your -- 

CARTER:  Yeah, our red spot is a little more powdery.  This seemed to indicate a blackness to it, as I recall it now.  And we thought it might have been from some kind of oils in the gas and due to some charging effect, it just decided it liked that particular point to go to and maybe some migration was taking effect, but that gets into physics and I'm not out of the sandbox in physics yet, so we'll leave that to somebody else here.

LAMM:  Is this something you've seen only once?

WESTERFELDT:  Yes.

LAMM:  Okay.  Was it associated with any particular opening?  Did you have a failure that caused the opening? 

CARTER:  Not that we know of, no.

WESTERFELDT:  No, I don't think so.  I think this was just a routine opening to check out the chains, and so forth, and it just happened to observe this.

GALLAGHER: You see this thing sort of stuff in reactive ion acters and you're using silicon, and you're using sulfur hexichloride gas you'll see the sorts of polymer formation in it electrodes.  And the AT&T plant that I observed this at, it was traced back to a change in vacuum pump oils on the roots blower, on the stack.  And they changed the oil back, used a material in the dye stream and the problem went away.  And in some cases they actually use it to improve the profile of their etching.

WESTERFELDT:  I don't know of any changes.  When we put gas back in the machine it goes -- always goes through the activator, the aluminum driers, through the oil, but when we're roughing it out there is really nothing there to prevent exiting, but I don't think there has been anything done to that pump, or anything unusual on the previous opening that I can recall. 

McKAY:  Is it possible that's a residual material that was left on there when it was wiped down in the previous closing which then got charred with corona.  It's at the bottom of the thing, isn't it -- you know -- if somebody wiped it off with alcohol or something like that, they may have left the residue there which fried.

WESTERFELDT:  That's a possibility.  I'd have to go back to the logs and see whether the doorknob was replaced, the previous opening or just cleaned.  I believe it was probably replaced.  But, yeah, there is a possibility that it's a residue left from cleaning the machine, and sprayed it with a solvent, and let it rundown and left a film perhaps, yeah.  It's never repeated, so I couldn't say. 

KRAUSE:  I get the same kind of discolorization on the terminal of spinning.  I've never seen anything on the doorknob.  Was there any bluntness to the corona points on the bottom side, right around discolorization?

WESTERFELDT:  I don't recall anything unusual other than the appearance of that stain, no.  Now, you can see there is a light powdery film, here's a fingerprint, it was touched during some of this -- dust was in the machine.  But there really wasn't anything very unusual.  Any other subjects you want to bring up?

LAMM:  I'd like to mention a couple of points that are in our lab reports that I'd like to ask for some help on, so if you get a chance to read through there, I noticed last night when we went through your FN how white and clean your tubes are.  Ours are very dark, at least tube number three, the first tube downstream from the terminal which shows a lot of optical darkening.  And so if anybody can offer any explanations as to why our tubes are darkening up so rapidly, we've looked for possible radiation sources and -- in any case I'll just ask for assistance on that.

WESTERFELDT:  Clarify, this is tube number one, you say?

LAMM:  Tube number three.

WESTERFELT:  Tube number three.

LAMM:  The tube downstream from the terminal.  We have some theories, there was some optical misalignment of the stripper foil mechanism.  It's also possible that the second stripper which is at the high energy mid plane impinged on or had some beam impinging on it at some time.  But we really don't have a good explanation for why we have so much darkening in that tube.  So if anybody can offer any places to search let me know.  We also have a radiation source of some type from what we think is somewhere in the low energy tubes, that may have resulted from some improper operation of the tandem damaging some electrodes which may now be polishing themselves up a bit.  And this seems to be improving. Anyhow, I don't want to waste too much time because it is in the lab report, so if you could offer any suggestions on any of these topics we would certainly appreciate it.  The last point I would make is when we put the new tubes in, we had a chance to look through the tubes, to sight through the tubes with the accelerator tank at pressure at about a hundred and eighty psi.  And we had set the tubes in to be about a hundred thousandths high at the terminal, and half of that at the mid planes.  And it turned out that that was nowhere near enough.  We wound up ultimately setting the tubes about two hundred thousandths high at the terminal and half of that at the mid planes to bring the tubes into alignment, which surprised us, but nonetheless, once we do that we get tremendous transmission through the machine.  It's easier to go through the hole straight than sort of wiggle your way through it.  One interesting thing that we found out in doing that is it took us some time to do that and so overnight we would flow nitrogen through the tubes rather than leave them at atmosphere, just a gentle flow of nitrogen flowing through.  We put plastic end caps on the tubes and then connected them with a small hose from one tube section to the next.  When you come in the next day and you set up your telescope to get ready to make measurements you need to wait a little while because the nitrogen, I think, the explanation is that the nitrogen has a different index of a fraction, enough such that it distorts your measurements made through the telescope.  You can sit and watch the translation as the nitrogen flows out of the tubes.  I think there is a gradient there.  It's an interesting effect.  We fought that for a day or two until we figured out if we were just patient enough to wait for an hour or so and let the nitrogen drift out, our numbers matched the previous day's numbers.  So -- but if you could offer any suggestions on our optical darkening or possible sources, or how to improve our radiation problem, we'd certainly appreciate it.

McKAY:  This isn't about those problems, but I recall on one machine, and I can't remember which one, watching the terminal stripper as we inflated the tank, its supposed to just drop nicely.  Now, as we started to put gas in it went up for a while, then went down, and then came -- it wanders all over.

WESTERFELDT:  Well, -- 

McKAY:  And I think that was on an MP, and the end plates were probably pulling back and forth, but they certainly do not do as simple predictions suggest.

LAMM:  We had to take that pressure, when we sighted through originally and found that we were not on line, and so we watched as we then evacuated the tank back down to atmosphere, and we did get a nice linear motion in that way, of course, extrapolated that to see about where we needed to set the tubes.  So, we did do some viewing as we took the tank through its paces and I didn't see any jumping around fortunately.  But we do see some, not only vertical motion of the terminal but also some translational motion as well which is a bit more difficult to describe.  That does seem to maybe do a little wobble.

WESTERFELDT:  Let me make a comment.  We discovered probably ten (10) years ago that our terminal motion was much more than the hundred thousandths that was in the book, and we got Jack Danfortte out of retirement to come down and talk to us for a day and look at our numbers and do some back behind those calculations.  And what we did was put dial indicators on our tank also.  And the tank turns into a banana basically.  It doesn't expand uniformly in any one direction, it kind of moves down and to the side and in the middle.  But our terminal goes, fortunately, just straight up and down, even though the tank does not.  But he assured us that the two hundred thousandths motion or more that we were seeing was perfectly safe and offered various possibility, such as -- all the pump houses over the years had fatigued, the stiffener bars in the column, and -- you know -- the high energy and compression spring mechanism being a little bit sticky and this and that, or the spring coefficient has reduced a little bit over the years, but he assured us that it would have to go much, much further than that before you'd got into any real problems, and I think Mark Roberts could probably comment about how far the terminal could be moved off-center before you run into problems.

CARLSON:  The same thing for terminal droop in an MP, over now about twenty-five (25) years, we now measure about an additional hundred thousandths drew toward the pressurization cycle.  We sight through with the machine pressurized, also.  We've put optically flat windows on the straight through port in the NII, and on the straight through port at the analyzer, and are able to sight through under vacuum and while under pressurization.  And you're right, the nitrogen gas and even a light into a target, in the beam line that we sighting through will give you a difference in refraction and cause some things to change and move while you are sighting through it.  But with the vacuum system, with the windows on either end you're able to do more than that, we're able to look now at what's going to investigate foil lifetimes, one of the modes of operation for us is pulsed injection of the synchrotron at Brookhaven and we operate with up to about a millisecond of pulses of right now ion and gold ions in the neighborhood of a hundred to two hundred (200) microamps.  And at that point we're able to see the light emitted from the coils while pulses go through it, and was starting to use this, looking at this with TMPs now to try to understand the thermal characteristics, and what conditions and anneal foils, and gives us better lifetime in the foil life.  So if anybody is able to get a line of sight through the vacuum system there is a lot that possibly could be learned.  Looking through gas leaks you can see light from residual gas in the machines, also with particles beams, so it can also be a diagnosis for gas leaks also.

JONES:  I have the old tubes, from the Pittsburgh EN-22 which are dowlish titanium spiral tubes and they are opaque, dark brown radiation damage.  Dennis Altonberger, I believe, is their blast technician there and he told me that just before they shut it down he saw a needle hit a magnetic volts which I take with a grain of salt.  But that's unbelievably high for any in tandem, he said it banged it quite hard.  He said they only got better, don't worry about the darkening.  I personally believe the darkening comes mainly when you're working with a poor vacuum, or gas stripping, with a lot of end current or high voltage.  We don't run at high voltage that often.  Our tubes are still fairly transparent.  They ran at high voltage almost all the time and they rapidly got brown.  So I think that's what causes it, just high voltage and high beam.

Von REDEN:  I just wanted to corroborate a number.  I saw it personally run at seven-and-a-half. 

MCKAY:  I have a note here from Jim Stark, which I thought might be appropriate to read.  Unfortunately it has to do with another lab shutting down.  As many of you know, Jim has been off on long-term disability for a couple of years.  This is partly due to the insurance company getting a little bit nervous about the fact that his pacemaker shutdown when he was attending our ion sources.  I think it was -- the idea was when you fainted you had maximum tune but -- (laughter), but at any rate he's back up at McMaster now, but unfortunately his job is to dismantle the FN tandem lab.  So I'll read you the note he sent me by fax. 

"At the present time it appears that the McMaster FN tandem will be removed for sale on or about the 30th of March 1996.  As many know, this machine has operated above eleven (11) megavolts.  The charging system is an NEC Pelletron, column resistors are thousand megohm Caddock, Penn State resistor design, and the tubes are by Dowlish, and are spinal incline field aluminum.  We all know how reliable these are -- these are and how they hold gradient.  These tubes have been exposed to tritium beams at least one-half life ago and, of course, they would be tested before removing from our facility.  At present the estimates indicate well below, I think it's a millicurie of tritium may be present.  The ion sources consist of a dual plasmatron with modified sodium boiler and a Middleton style twelve-cone sputter source newly rebuilt.  Along with this, all pumping systems are available and magnet systems including an Enge spectrometer which was built by Scanditronix.  All turbo pumps are labeled.  We also have two one-year-old large style diffstacks at the low and high energy ends of the machine.  Says please direct all inquiries to JCW at Talbax, T-a-l-b-a-x, dot, physics, dot, McMaster, dot, Ca.  Pass on my hellos to all friends at SNEAP.  It feels good to be back to work even if it is for a sad task.  Have an enjoyable meeting, and I will soon be involved in the computer games again and may finish the optics program.  Best wishes, Jim Stark."

So unfortunately, there is another machine available.  

BERNERS:  I wonder if copies of that could be put on the lab report table?

MCKAY:  Okay.  

BERNERS:  Thank you.

JOSHI:  I would like to know if anybody used a beam profile monitoring better than four keV, BPM, BPM technique, beam profile monitoring technique other than the we're -- we are currently using from a NEC?

JONES:  The people with the really high energy machines that we kind of shudder when we think of, but they're up in the GED energy range use some really weird techniques and they can get some fairly good beam profiles, but it's very esoteric, and I don't know exactly how they do it, but to find out about that more advance kind of beam profile monitoring, check with the synchrotrones and big colliders and things like that, because they like to monitor the beam profile as it's circulating the beam without destroying it at all.

MEIGS:  I have a question along with that.  Does anybody know of any wire scanner manufacturer besides NEC, Danfysik and Physicon?  And if so are they any good, or is that it?

McKAY:  I believe ours is Scanditronix, but they've gone belly-up.

MEIGS:  Okay.  Thank you.

_______________________________________________________________

BUSINESS MEETING 

WESTERFELDT:  All right.  Let's start this session which is going to start out with a business meeting.  John McKay is the chairperson.  And following that we have one paper by Bryan McGlynn who is Balzer's representative.  Following that, we'll have just another short general discussion session until we leave for the outing at three o'clock (3:00).  Excuse me, after the break at three o'clock (3:00).

MCKAY:  Thank you.  Well, this is the annual business meeting which I'm not sure how I'll ever get rid of this.  I do intend to retire eventually.I only have to work until I'm eighty-one (81) to full pension from ACL, so I'm sure I'll be doing it for a couple years more.  I'll try to make the business session fairly short.  And the first thing I'll do is call on Steve Ferguson who wants to give a brief summary report of last year's meeting, and he has an example of the proceedings already.  

FERGUSON:  I just want to make a brief summary of last year's SNEAP. (Holding up book.)  I just wanted to hold that up to prove that it actually is done.  I was informed by World Scientific that they would ship early in September and that the editors' copies would come by E-Mail and I got my copy by E-Mail in the later part of September.  As far as I know none of the other copies have arrived yet, except the advers copies that Ed Bermers has.  But I assume they are in the system and they will show up sometime soon.  I want to thank Ed Bermers for all help he gave me in publishing and editing the proceedings.  And I also want to thank all the people who took the time to edit the text of the discussion, which I put on the E-Mail network.  I thank Chris Westerfeldt for setting that up, and then people for using the E-Mail text to do some editing so that the remarks that went into the proceedings are in better shape than it would have been otherwise.  We have to purchase a hundred (100) copies in order to meet the minimum purchase order, and we presold a little over half of those, and the rest will be coming to me as surplus, and I'll bring them with me to the next SNEAP.  But if you haven't ordered a copy and you need one you could write to me or give me a note before you leave.  On the financing, for a while I thought we were going to run quite short on financing because I figured on more people coming than actually came.  I moaned a little bit to the department chair at our University and he wrote to the provost and as a result I got a two thousand dollar ($2,000) grant.  I also moaned a bit to Jim McKay and so he sent me a thousand dollar ($1,000) grant out of SNEAP fund.  The conference organizers did a very careful job of budgeting and so I returned the thousand dollars ($1,000) to SNEAP and I'll return maybe half of the money to the provost.  So, that's all I have to say.  Thank you.  And thank you very much for coming to Kalamazoo last year, and I hope that you enjoyed it.  

McKAY:  Certainly I think Steve deserves a lot of congratulation for getting the minutes out so efficiently and so on.  Now, I guess I'd better report on a slightly less efficient production of minutes.  I actually got my editor's copy of SNEAP '92 before he got his so they came out in the right order.  I believe one or two people have received SNEAP '92 in the mail, so it also is in the pipelines, so you're getting sort of like a monthly subscription.  I also have extra copies and if anyone is interested in getting SNEAP '92 they'll be available for twenty-five dollars ($25) U.S., which is a little bit cheaper than the sixty (60) or ninety (90) that I think World Scientific charges on the open market.  So, SNEAP '92 is on the way.  SNEAP '93 is still in the computer, and Rochester, of course, is busy with the sad task of dismantling their lab, so I'm not quite sure what the state of things will be there, but I think we can give them a hand to get it out so that one will be out.  And if we get one out then, I actually have the audio tapes from Charlie Adams' Philadelphia meeting.  So, someday I may actually put a summary of that one out.  That was 1978 or nine.

MEIGS:  It's not eight.  '78 was Oak Ridge.

McKAY:  Then it's '79.  Those two I keep getting mixed up.  So eventually these things do happen.  Second thing I'd like to do is comment on the budget, and they're the books of SNEAP.  It's a little bit difficult to actually translate these because the money is kept in Canadian funds, so it sort of fluctuates with the political state of things and so on, but with the return of money from Kalamazoo there is approximately two thousand six hundred and seventy-two dollars ($2,672) in the account, so SNEAP still has money to assist on programs and so on if necessary.  Are there any questions about that little bit of housekeeping?

(No response.)

McKAY:  Then I think, I was going to say go to SNEAP '96, I'd like to start with SNEAP '95 and thank the organizers very much.  It's been a very nicely organized meeting and it's been going along at a very good rate.  As always we appreciate the work very much, and I'm not sure whether to say those of us who have done understand how much work it is, or because we're looking for people who do think it's a really great job.  It is a big job so we do appreciate it.  Which now brings us to the next thing, SNEAP '96 and '97.  And as of this point I do not have any firm invitiations, so I would like to hear from anyone in the audience who is interested, and we have one possible interest from Washington.

HARPER:  Where?

Von REDEN:   Von Reden, Woods Hole, Bob Schneider and I discussed this project or topic before I came.  And we thought it might be nice idea for perhaps going to a location where there is no Van de Graaff, but a Tandetron, so if that pleases the people assembled here we would glad to have you there.

McKAY:  This would be for next year? 

Von REDEN:  That would be next year, Woods Hole, this time of year, it's a little cooler in the year, no hurricane, not much windier than here.  You won't want to take a swim, at least I don't think.  Water is roughly sixty (60) degrees so it's cool.

McKAY:  That's plenty warm enough.  

Von REDEN:  And plenty of very nice landscape there.  Also, the Woods Oceanographic Institution has a variety of facilities to show.  Martha's Vineyard, the president's favorite vacation place, is right in front of us.

McKAY:  Will he be there?

Von REDEN:  Pardon me?  Well, we'll have to --

McKAY:  We can invite him to SNEAP.

Von REDEN:  Well, we can try that.  Actually, we have Congress people coming through quite frequently.  Anyway, so that aside, you're invited.

McKAY:  Thank you very much.  Greg, would you like to say a few words? 

HARPER:  My feelings are hurt I defer.

McKAY:  Are you interested in possibly thinking about it for the following year?  

HARPER:  I've contacted the lab director and he has indicated no, but he's willing to discuss it with Karl and myself when I return. 

McKAY:  Well, that would certainly be very nice if you could think about it for the next year.  So, are there any other proposals?

(No response.)

McKAY:  Are there any questions about the possibility of Woods Hole?

CARTER:  I'd like to ask one.  Is it correct the Lobster is still good?

Von REDEN:  I believe shell fish, all months with an R are okay, so it should be okay if we don't do it in August.

McKAY:  Well, I'd like to thank you very much then.  And if there are no objections I think we should consider that an invitation to be accepted.  At this point, we normally get into a somewhat longer discussion of format, and how the meetings are run and so on, whether the people are satisfied with the way it is right now, whether they'd like to see some change for either improvement or just for variation, so I'd like to throw the discussion open to the floor for people's comments on how they'd like to see the meetings develop.  Is there any -- is there anyone who'd like to start it off?

BERNERS:  I thought it worked out really well.  And it seemed a good idea last year when Steve Ferguson took the transcript that he got back from the court reporter without any editing at all and just put it on the SNEAP net.  And I just wondered if that was useful to a lot of people.  I heard one comment that it was too much, and I'd just like to know what people thought about that, particularly with an idea to deciding what -- for Chris to decide what to do this year, whether he should do that same thing again.  It comes out in a very, very short time that way.  You don't get all the papers but you do get all of the discussion.  There is a lot of good stuff there.

MUELLER: I particularly thought it was a good idea to give everybody a chance to edit what they said so that you can make it say what you meant and not what you 

said.
McKAY:  You mean we don't always say it precisely the way we intended the first time? 

MILLER:  It doesn't get in the transcript that way.

McKAY:  That's probably a transliteration by the editors, yes.

MILLER:  Right.

McKAY:  I thought it was a very useful thing, too.  Are there any comments about the balance between discussion and formal papers.

(No response.)

McKAY:  This is a very satisfied crowd.

JONES:  Something back to what you were speaking about before, if we have a balance in bank such as you speak, I would suggest for consideration that perhaps you employ a co-ed or something to transcribe the audiotapes from the meeting that Charlie Adams gave you so we can get the public here in the next couple years.

MEIGS:  Might I suggest you at least open it to both genders.

JONES:  Speaking of co-ed as being the choice.

McKAY:  Yes, let's open this for discussion.  Would people be in favor of spending a little bit of that to get the Pennsylvania minutes done?

BERNERS:  I would -- Ed Berners, Notre Dame.  I would suggest that you see if you can get a court reporter to do that.  I think that would be extremely efficient.  You could get it on a disc and I don't know, ask Manie, if she thinks that's possible or feasible to do it off of a tape that sometimes is not that great.

COURT REPORTER:  It's not fun but it's possible if the tapes are good.

BERNERS:  Unh-hunh, okay.

Mc KAY:  I don't know what the quality of the tapes would be. 

BERNERS:  Okay.

COURT REPORTER:  I'd be glad to look at them.

BERNERS:  Unh-hunh (yes).

McKAY:  Okay.  I think that's a good possibility.  One of the things I was wondering about was the topics that we discussed especially as we're going to Woods Hole.  Should we be talking a little bit more about applications?  I know that in our lab we're doing about twenty percent (20%) applications now, and whenever people come from outside the nuclear physics world, machine people become much more involved in the experiments I find.  Would people be interested in hearing a little bit more about operate -- about applications and how they affect the operation of the machine?  Is that a topic we should be encouraging a bit more?

MUELLER: I think there is a benefit and a danger in that.  Basically there are a lot of other meetings that talk specifically about applications.  I think for this group it's pertinent to talk about applications to the extent that they effect accelerator hardware, and not so much what's being done, for example, with different kinds of detectors and related hardware.
McKAY:  I think that would be good.  I find we have very different requirements for beams now than we used to, especially when we start doing material stuff, and instead of a nice small beam spot they now want ten (10) centimeters by ten (10) centimeters in uniform.  How do you tell what's uniform?  I know I would like to hear more talks about what labs are doing that way.

CARLSON:  I agree, John.  We are almost totally operating on quartz applications and the beam requirements are considerably different.  Operational requirements, again, considerably different.  And for the people here it -- I think we can help one another in understanding what those requirements are.  And, again, how to best serve the users and how to, in fact, solicit more users toward our facilities and maintain operational facilities and not have as much as McMaster and what not, I think it would be very, very useful.

McKAY:  Yes, I think it would.  And certainly the warnings from a place like Rochester and Mc are very strong.  I know that we find it very difficult at Chalk River to figure out how to actually get people in, how to take that step from an idea that there is something we think we can do to actually getting someone to come and try it, and then the next step is actually paying us money, and being Government Lab and once the money is in the system to get it into our pocket instead of somebody elses, but that's a different story.  Are there any other topics people would like to bring up about the general administration of SNEAP?

WESTERFELDT:  One subject that came up this year which is a sign of the times is the opening up of eastern Europe, and we had some inquiries from some laboratories that really wanted to attend, but really don't have very much money.  And we could only offer to waive registration and that sort of assistance but travel funds are beyond our means.  And it would be nice if we could try to locate some international organizations like NATO or some of our U.S. NSF -- there may be some programs in NSF.  Steve tried to contact a couple of organizations for travel fund and wasn't successful, but if anyone could come across some of these sorts of programs and pass them onto Woods Hole, or to the organization in general, I think we could probably get a few new faces at these meetings.

McKAY:  We have an offer.

NORTON:  There is one such organization that's very active in supplying funds for electrostatic accelators, and that's the IAEA, International Agency of Atomic Energy in Vienna, and they specialize in grants which are on the order of ten thousand dollars ($10,000) or less.  Now, I don't know if they do travel specifically.  But I do know that they do supply funds for small equipment grants on the order of about ten to fifteen thousand dollars ($10,000-15,000).  I know the name of the people who are in charge of that and I can pass it on to you.

McKAY:  I was thinking of the same agency because I was at one of their meetings in northern Italy -- 

NORTON:  (Interposing)  Yeah.

McKAY:  -- and getting travel funds from them is very nice.  They have nice meetings.

NORTON:  Yes, they do.

McKAY:  But they have a real interest in -- in exactly that, in promoting the use of nuclear technology in developing and recovering parts of the world.  In fact, the meeting I was at was talking about the use of small accelerators for practical purposes in those countries.

NORTON:  In fact, the fact that it's at Woods Hole may be a strong benefit for them, because one of their main things right now is AMS for tracking nuclear waste from bomb production.  So they may be very interested in sending people.

McKAY:  Yeah, that's a good suggestion.  Other comments?

CARTER:  Once again, I hate to be the one to throw something out but I'll do it.  I think we're somewhat embarrassed.  I am, at the preparation for the companions.  I don't know if this is fitting into the proper category here, but I hate to lead them on and on so much exactly.  We didn't handle that very well and I just say for those people that are going to do this in the future, it's probably better just to spend a bit more time organizing that event.  And for those who are going to have companions, it's sort of important to have some input to that.  And we just didn't know what the -- who was going to show up for companions and whatever, and what to provide in that category.  It's hard to come up with a list of things or a check list or whatever.  So somehow I think that needs to be put into the slot and figure out how to make it a little easier to satisfy that slot of the meeting.

McKAY:  I think that's a good comment.  I know that when we had it at Chalk River it, again, sort of left a little bit to the last and wasn't quite clear what to do.  It's a problem.  I don't know if the local tourist people could have been brought in more to help plan something like that.  I didn't think of that but that might be a resource that we could draw on.  Other comments?

MUELLER: I have two comments.  One was on the companion program.  At some of the previous sneap meetings one thing that I think helped a lot is to have a wife of one of the people at the laboratory sponsoring the program go along on the companion program trips with all the people so that there was somebody who knew what was supposed to be going on.  The other comment is that I like having some person come in outside the organization to talk about some specific topic like 

our water problems.  Maybe it would be a good idea to try and select a topic or give suggestions to the next group as to what might be of interest for the next time around.

McKAY:  Yes, I think that keeps the talk from being quite so insistruous.  The idea of having wives do the touring is very nice if they offer, but it probably makes sense to assign someone, whether it be a spouse, or someone in the organization or -- you know -- to assign someone to actually do it is a good idea.   Yes, Martha?  Or husband.

MEIGS:  My husband did not want to participate in giving the companions program at Oak Ridge.  He has a job, and I know many wives do, so I think if your wife or husband wants to, that's fine, that's great, but I don't think we should assume that they want to and push it off on them.  But again, that's that committee.  One thing that we managed to do at Oak Ridge is talk one of our retirees into going along, a rather gregarious man who had been around and that worked out nicely.  So, perhaps you could -- of course, if you have a small -- I don't know if you have any retirees that hang around like we do.

Von REDEN:  Well, we have a lot of public relations activities going on at Woods Hole, and probably there a possibility that the institution would do some of the tours.

McKAY:  We had a couple of our people on staff take one or two of the things and if we had thought about it earlier --

Von REDEN:  But then in the greater area there are a lot of tourist attractions,  for example the Pilgram Plantation in Plymouth, the Sandwich Heritage Museum and the Outer Cape.  They are really nice areas, two hours, max, commute, to get to, which will be of interest to companions whether they're on their own or in groups.  

McKAY:  I think the point thank you really have to find someone to take on that task is a good point, wherever that person comes from within or outside the organization.

NORTON:  This is way off the subject, but for Woods Hole specifically I have a suggestion that you can -- at great risk to my personal career, I believe that Denis Robinson is on the Board of Directors for Wood Holes. 

Von REDEN:  He just recently passed away. 

NORTON:  Well, I withdraw my suggestion.

Von REDEN:  Yes, I believe it's not more than a quarter of a year or so.

NORTON:  He sent a letter to Ray Herb about six months ago.

Von REDEN:  That would be possible.

JONES:  Years ago, Ken Chapman gave us more or less a synopsis of one of the European article historical conferences and I found that very valuable.  I can't get funding to go to those or even the internationalists, except maybe the one that's in Oregon the next time.  It would be really good if we could have someone who might have made it to that to do that each year, if possible, or even some leverage for the host laboratory to be able to send one, talk to their funding body to send someone from their laboratory each year to simplify data.  We just -- in the international, I think, earlier this year, and I think Martha got the --

McKAY:  And Martha and Greg went, they wouldn't tell us what happened.

MEIGS:  Yes, we're keeping it all to ourselves.  

McKAY:  And I'd hoped to go but didn't quite arrange that.  I think that's a good idea.  There is an European electrostatic conference, I believe in the spring, that even if no one from this group is there we could try and get reports from that.

JONES:  I think there is one also in Japan, isn't there?

NORTON:  The Japanese have their own SNEAP.  It is modeled very specifically after this one.  The difficulty is it's in Japanese.  And it's very informal.

McKAY:  Seems reasonable.

NORTON:  Well, yes, it does.

(Laughter.)

That was not a great choice of words.  And I have given talks there but mine has been the only English speaking talk, and some HVE people have been there as well.  And -- but if somebody from Japan is coming over it would be worthwhile, like if Satori-san, or somebody like that could come over and give a presentation would be worthwhile.

McKAY:  That would be, yes.  I had one more topic that I was going to mention briefly, and that was to thank the people here for the organization of SNEAP E-Mail network.  I promise that I will get on it promptly.  I wondered if anyone wanted to comment on how useful it had been or any suggestions on how we could better use that facility.  Certainly it's been impressive over the last year.  I've got to get a proper E-Mail address if my secretary is going to do anything about it because all my E-Mail goes to her.  It's a very, very good way to get answers quickly and get information around very efficiently.  I'd certainly like to thank Chris for organizing that, and my intention is to get myself organized to use it properly.  If there are no other pieces of business to bring up, then I guess we'll go on to the first talk we have which is -- is the only talk we have, and that's the maintenance of Balzars turbo molecular vacuum pumps.  That's back to the practical work of today, and that's by Bryan McGlynn from Balzars. 

_____________________________________________________________

"MAINTENANCE OF BALZERS TURBO MOLECULAR VACUUM PUMPS" - BRYAN MCGLYNN

_____________________________________________________________

FERGUSON:  We have the double-ended pumps, the horizontal pumps.  The oil is delivered to the bearing by wicks from the little reservoir.  First question, how often do we change the oil in that reservoir?  The second is when we got the pumps we got a liter of oil and then ten (10) cc's per oil change on two pumps that will last forever.  Is it advisable to keep using oil out of that same liter jug?

McGLYNN:  That's a good question.  I'll answer your first question.  We recommend five thousand (5,000) hours.  After five thousand hours of continuous use, if you're running it twenty-four (24) hours a day to change the lubricant, or once a year, whatever comes first.  The recommendation on the cartridges, I'm not sure if that's a function of the fact that you can't let them sit on the shelf of more than two years.  If that's a function of actually that little bit being in those felt pads or not, your situation is a little bit different.  You're talking about the older style pumps where you actually pour a large amount of oil out of the bottle.  I don't know the answer to that, unfortunately.  I would imagine -- I don't know, I'd have to check for you, if you can see me after and just drop me a card or something I'll find out the answer to that.  I would say that most people do what you do, just keep the oil in a large bottle and use that over and over and over again.  Yes, sir.

RAND:  In disassembling the double-ended small turbo pump, the end opposite the drive motor, we had a _____ filter at another race separated from the inner race, when the handpiece was removed.  In removing the inner race with a puller, there was a sleeve on the shaft to increase the diameter of the shaft which also is pulled with the inner race.  I was wonder if this was standard production shaft, or if this had been something that was reworked?

McGLYNN:  It could have been reworked.  There are people who re-work pumps all over the country.  If I had a service man with me he could probably answer that question because he sees that kind of thing everyday.  Unfortunately it's not something I could give you an answer on.  I just don't know.

ASHENFELTER:  What's your anticipated bearing life for turbo or voltages.

McGLYNN:  An average for the turbo drag pumps is about six to eight years, depending, as long as you maintain it well.  That's an average.  We see pumps that have premature failure, small percentage.  We also see pumps that have been out there for twenty (20) years, and have yet to have a bearing replacement.

ASHENFELTER:  What speed?

McGLYNN:  Depending upon the size of the pump, the smaller ones spin faster than the larger one.  The smallest one I think spins at ninety thousand (90,000) RPMs, and the larger ones can slow down to about fifty thousand (50,000) RPMs.  You'll find that some people talking about, well, our pump spins a lot slower, therefore it will run a lot longer.  It's kind of a misleading argument because with the turbo pump, it's actually tip speed of the blade that's all important in capturing the gas molecules and compressing the gas molecules.  So, if you slow your pump down to get the same amount of pumping speed you have to actually make the blades longer which can make it a little less stable as you've got a larger mass kind of over hanging the bearing.  So, there are pros and cons to that argument.  It's not a straightforward argument.  Just because you spin the pump faster doesn't mean that the pump is going to break down any earlier than a pump that runs slower.  A pump that runs slower could be very wobbly and wear out a lot faster.

LAMM:  I was wondering -- I think probably a lot of us have the double-ended variety?  What prompts the coffee can variety, the vertical?

McGLYNN:  It's actually a marketing decision.  The double-ended pumps are really two turbo pumps in one.  You have two sets of rotor stater blades and they're very much more expensive than just the single package rotor stater blades.  And in order to compete in the market, as you well know, things go out to bid for a given pumping speed -- you know -- we had to kind of conform to the market, and the double-ended pumps are much more expensive to manufacture, and we have to charge more for them, so they really became a dinosaur because of marketing problems.  They're very, very durable.  They typically -- I mean, it's not unusual to see them running for twenty (20), thirty (30) years.  They're really bullet-proof pumps, but we just had to adjust the market forces in competition, that's why.

LAMM:  A follow-up to that.  Will the new version in your opinion be as durable?

McGLYNN:  Yeah, it's -- it's -- I don't -- I don't have numbers, as far as that goes.  It may be just because it double-ended.  The ones that are still around and still running have a great reputation because they're still around, I don't know.  Maybe twenty (20) years from now people will be saying that about these, but these -- this is not really a new -- these -- these are relatively new.  But this vertical orientation turbo pump by Balzers has been on the market for -- I mean, it must be ten (10) years.  I mean, it's a long time.  It's nothing brand new or anything like that.  They've been out there for quite a long time, and it's a good solid sign.  I mean, it's a really good good turbo pump.  Yes, sir?

BERNERS:  What happens if I dump atmospheric pressure gas into a Balzers vertical turbo at full speed?

McGLYNN:  Two things.  Either it will turn itself off, it will note a huge surge and it will try to maintain speed and will see a huge current drop and the power supplier will say this is highly unusual and shut down and you will be able to restart the pump and it will start back up if you're lucky.  If you're not lucky and let's say the bearing is getting old anyways and it was kind of on its last legs that may be the thing that sets it over the edge, and the pump will not start back up, the bearing will have been permanently damaged and it won't spin.  Or you can actually -- I mean -- you know -- we've all seen or heard pumps where the blades deflect, and yes, the moving blades hit the nonmoving blades at ninety thousand (90,000) rpm's -- you know-- really spectacular things happen and it just turns into spaghetti.

BERNERS:  So, you haven't made that impossible but it goes into a helicopter and goes right up through -- 

McGLYNN:  That's right.  That's correct.  Yeah, it catches that much gas where the blades actually deflect up.

BERNERS:  Do you know what the chances are that it will survive?

McGLYNN:  The chances of survival are better than the chances of it eating itself up.

BERNERS:  More than fifty percent (50%)?

McGLYNN:  Yes.  I mean, it happens quite often.  I mean, you're wandering around, leak checking, or something, and opening valves -- turbo pumps get dumped all the time.  And I've seen a couple of results where the things have been catastrophic failures.  But certainly the amount of times that people dump turbo pumps and restarted them greatly outnumbers the amount of times they keep themselves up.  For ours anyways.

ROBERTS:  This may not be appropriate and several people, probably Chris, will ask is, but we have several Balzers turbo pumps contaminated with tritium.  Do you have any recommendations as to how clean radioactive cantaminants out of the turbo pumps to get it back down to clean standards?

McGLYNN:  I don't have experience with that.  The guys in the shop, get real antsy, and they just don't take them back.  So, they don't have experience with that.  I do a lot of work personally with Westinghouse, Savannah River Company, in Aiken, South Carolina, and that's the main platonic acid they work with.  I'm sure I can get you some of the technicians names down there, and they will probably have some information for you but that's what they work with all the time down there.

ROBERTS:  Do they just repair them or do they decon them?

McGLYNN:  They repair them on-site.  We never get them back from them.  They do a lot of bearing replacements and things like that.  In fact, they're very well trained in it, and they use a lot of our turbo pumps, so I'm sure they would have some good information.

GRAY:  I can appreciate the fact that you might be able to let Balzers up to atmospheric pressure while it's running, but there are competitive brands out there that you do not want to do that with.  It makes confetti out of the rubber.  We can discuss that maybe during the next part of this session.  But the other thing I want to say is, I appreciate the attitude of those vendors that we do business with that are considering the fact that field support service for us, and the ability to maintain our own equipment in-house is very important, not only from a a budgetary point of view often times, but also from a time point of view, because we have a critical system go down we need to be able to get it back up quickly.  And the attitude of the vendor community that supports that is much appreciated by those of us who use the equipment that you guys provide, and anything that can be done to encourage the growth in that attitude in the vendor community would be greatly appreciated.  That's all I want to say about that one.

McGLYNN:  Maintenance free.  You will hear a lot of that, and maintenance free really means maintenance that's not going to take place at your facility.  Maintenance is not going to take place, it's not going to be under your control, so that's -- well, I appreciate your comments.

GRAY:  We've had situations develop where we've had total lack of cooperation by a vendor.  Like the bearing is a secret, the tool kit that we promised you does not exist, the grease is proprietary information.  You cannot buy that compressor from us anymore, we sold the rights to the Japenese, et cetera, et cetera.  Now you've got a lab full of all kinds of equipment and you're running into that kind of stuff, I get out a black marker, and I go through and put black marks through the vendors of that type.  And I use the attitude hurt me once, shame on you, hurt me twice shame on me.  That's not a good deal.

McGLYNN:  I agree.  You find a lot of, I guess, I'll say high-tech companies that sell high-tech equipment historically that's kind of been run by, let's say, people who aren't as customer orientated as you would hope, people who aren't as in touch with what it takes to listen to customers.  You know -- for instance a lot of engineering-driven companies as opposed to a customer-driven company.  And they might have a really nice jiffy product on paper, but these days it really is all about service and all about speed.  Those are the two things that will either kill a company or allow it to survive.  So, it is all about customer service and speed, and you have to have a good product, of course, but you have to have the other side, too.

KLATT:  You mentioned the oil-free pumping system.  What is the lifetime of that pump?

McGLYNN:  You're going to have to maintain that also.  That's another maintenance talk.  Generally about nine months has been my experience with them.  Depends if you're running twenty-four (24) hours a day or not.  If you're running them twenty-four (24) hours a day, probably less than that, but I think you can expect about nine months of use out of the diaphragm.  You can imagine a diaphragm that's waxing, eventually it cracks, and the pumps usually have two or four of those diagrames.  If one goes it's probably worthwhile to replace either all two or all four of them, but that's another maintenance item as well.  So there is money that has to go into those as well on a yearly basis, basically.  We have been working on a power supply for the turbo pump with will interlock with the diaphragm pump because these pumps really don't need to be backed one hundred percent (100%) of the time.  You can allow the gas to kind of build up, click on the diaphragm pump and take that gas away and then turn back off again, and allow a little bit more to build up.  So, it's been done.  It really hasn't been actively marketed yet, but you will see in the future power supplies which will control the vacuum pump so that you can space out that time when you have to replace the diaphragm with a diaphragm.  So, that's something that will come to market soon. 

_____________________________________________________________

McKAY:  Now, we have about fifteen (15) minutes left before break, and perhaps we could carry on with vacuum, but expand the field a little bit more.  I wonder if people had other inquiries or suggestions or problems in the field of vacuum.

GRAY:  I just want a small piece of information.  We're getting ready to put a Balzers drag turbo in our terminal for recirculating gas stripping system.  And we have run it on four hundred (400) cycle power, and it runs just fine.  No problems at all.  Probably can be expected.  Secondly, the information we have from a sales rep that was gotten from Balzers Engineering was that it will stand up to seven atmospheres external pressure without distortion.  Significant enough to impact its operational status.  So, that's just a piece of information that might be appropriate for those that might be considering a pump in their terminal if they could run at that low of a tank pressure.

McKAY:  All right.  Now, there are actually a number of people that are planning this, I believe.  Yale is just about ready to do it.  Nathan, you're doing it at Perdue, yeah.  Perhaps the various labs would like to comment on what they are about to do, or if anybody's doing it right now.  I'm not sure who actually has a pump running right now.  But perhaps we can go around and get comments about what systems work or what systems are hoped that will work.

NORTON:  Just to let you know, Tandetrons and Pelletrons have been doing this for well over ten (10) years.  Recently with a push towards AMS, not only is there one turbo pump in the terminal, there are now two, running at two-thirds speed for carbon  dating with equilibrium carbon beam stripping which requires a much denser gas target.  These pumps are just fine even though we are using the grease bearing Leybolds which have had a bad reputation.  However, we have never had a failure when running them at half speed.  We do have to be very careful on how the pump feedthrus are sealed and minor issues like that.  There is a foreline trap, a molecular sieve.  They have to be baked out very well.  But this technology has been around for a long time and pumps that run at half speed do survive. 

Von REDEN:  Yeah.  Just a note to that.  We have run our Leybold fifty liters per second at half speed for about five years now without any problems.  One does have to be careful with the O-rings.  For monitoring, we have an Residual Gas Analyzer hooked up at the top of the high end of the accelerator that will see any SF6 leaks.

McKAY:  Nathan, you're putting out two fifty liter per seconds Edwards then, are you?

JONES:  Yes, I have Edwards pumps because Balzers would not put it in writing, and I got tired of waiting.  I waited over a year.  I really was initially intending to buy Balzers.  Zurich has, I believe, a Leybold 150 in their terminal at their EN has had it since before the international conference in Italy, and report fantastic success in improved charge state fractions, and greatly decreased by a factor of four, I think, tube end pressures when running, and I think with  SF6 gas.

McKAY:  I might put some information in here.  We have terminal pumping but it's Ti-ball pumps and we run one Ti-ball unit to pump away the stripper gas, and there is differential pumping restrictions before the tubes.  And you may recall last year I was wondering about whether I could improve transmission especially of heavy ions by putting some more pumping in.  After that we put another Ti-ball at each end of the teriminal unit on the tube side of the pumping restrictions.  And in doing that, our transmission of a business beam surrounds sixty (60) meV increased from twenty-two (22) to about twenty-eight percent (28%) of the calculated maximum.  So, additional pumping there made quite a difference, and that's actually a lot of pumping speed because we have three Ti-ball pumps now running in the terminal and we're doing that, so that's a lot of pumping.  Martha?

MEIGS:  Pumping in our terminal is also done with titanium cartridges from the gas strip.  We also have three ion pumps. We actually have a recirculating gas stripper that has been fully tested offline and was finished, I hate to think this, probably six years ago.  The gentleman was over the tandem at the time, wanted to look at the data more carefully, and now he's retired.  We don't have as many people, but it looks very nice offline.

McKAY:  And what make is that pump?

MEIGS:  Balzers.

McKAY:  Unh-hunh (yes).

MEIGS:  Now, remember we run pure SF6 and we probably would not go above seven atmospheres.

McKAY:  Unh-hunh (yes).

CARLSON:  John, in regard to the pumping with heavy ion transmission in the machine, do you also have dead section pumping?

McKAY:  No, we don't.

CARLSON:  No.  What you will find is that if you have low energy dead section pumping, your transmission may almost even double again.

McKAY:  Unh-hunh (yes).  We bid on that part from the Rochester machine, but I think Brookhaven got those pumps.  

(Laughter.)

CARLSON:  But I know that there are two Ti-ball pumps in the terminal that you're welcome to if you want.

McKAY:  Yes, we did get those.

CARLSON:  Dead section pumping will help your heavy ion transmission in your low energy end, not necessarily so noticeable in the high energy end as the energy gets up.  And what we're also looking at is we pump the transfer line with getter pumping, continuous strip of getter pump with a metal gasket and maintain ten to the minus ten, ten to the minus eleven, and three thousand (3,000) foot of transfer line.  They now have come out with really intense packaging of high density cadium material in pressure volume packaging that we're looking at installing.  And also three dead sections for dead -- no power pump dead section pumping, also.  And we think that will also be a great pattern for us.

McKAY:  Jack, do you want to say something about what Yale has planned?

ASHENFELTER:  Yeah.  We had to do some rework of a optical hydro pump ATS 200, but finally it did survive pressure test.  We had to modify both the feed through and the body O-ring seals.  And there were some other worries about -- and Nathan sort of brought it up in discussion earlier, that the casing is very thin.  So, he was worried a little bit about distortion, and we are not so worried about that at this stage, but it's not in the machine yet.  So we will see.  But the smaller -- I think -- I guess it's the ATS 100, we also pressure tested, and that survived, I believe, about two hundred (200) psi, I believe, and without any problems.  There were no modifications required at that time.

McKAY:  Are there other systems people would like to mention?  Per?

ARNDT:  Our tube block pump which is working our terminal is installed or it transmit twenty (20) years ago.  And it's a Leybold 400 liter, tube block pump, with a special housing because we didn't know if we run the tube block pump as poor as the six or with the mixture of gas.  So, this housing falls on sixteen (16) atmosphere, out of pressure.  And it runs over twenty (20) years already.  And we had only problems one time with the electrical ______.  I must say that afterwards we looked right into that issue.  It was not very well made, I'll say.  It was bad made.  So, but it runs really -- without any problem directly at the ______ four hundred (400) test three-phase generator.  And we have only transformer, simple transformer, and that's all.  So, you have no complicated electronics to run this tube block pump.  It's very simple.

McKAY:  Did you make the housing or did Leybold make it?

ARNDT:  We made it together, because they had more idea to do that, really.

McKAY:  I have worried a little bit about the question of whether or not these are legal devices to use in a pressurize system.  They're also a little hard for the inspectors to see, to -- those are some very good ideas.  Is there anyone left out who is planning -- yeah?

MUELLER: We're planning to put two pumps in our terminal.  Currently, we were thinking of Alcatel, ATS 100.  One of the reasons we chose this pump is because Yale did some testing on it.  They didn't test to as high a pressure as we want to run, but at least it's been tested.  At the time we were thinking of this we called about twenty (20) different turbo pump manufacturers looking primarily for a turbo molecular and drag pump combination.  None of the manufacturers would guarantee that their pumps would handle the kind of pressure we want to run on our machine.  

So, they all said, "you buy them; you take your chances".  We figured at least at this point Alcatel had been tested to some external pressure and we'll go from there.
McKAY:  Okay.  Are there any other topics that people would like to speak to along the vacuum line?

CARR:  I'd be curious to know how other labs judge that it's time to change the bearing in turbo pumps.  This is short of the pump turning its false alarms on. 

McKAY:  If you're lucky it just screeches to a halt without spinning out blades.

CARR:  If you're lucky.

CARLSON:  Let me be directed to Balzers, is there a --signature, frequency of vibration signature of bearing failure that has been noticed on Balzers pumps, and that maybe we could use in help determining status of variance in the turbos.

McGLYNN:  What we do in the newer power supplies is there is easy access of display of the current draw, and if you keep track of that current draw and the variant is new, and you see the current draw it should rise appreciably in a short period of time.  I don't have exact numbers for you right now, but we could get some numbers as far as each pump is a little bit different, each size pump is a little different.  As current draw increases the bearing is becoming less and less slippery, or a little bit harder to turn, so the pump will try to turn at a constant speed, it will use more power as the bearing wears out, so that current draw is the number you want to look at in tracking the time to understand when the bearings is beginning to wear out.  And also, of course, you can hear them lots of time.  If you have a pretty good tuned ear, if the room doesn't have a lot of machines.

McKAY:  At Chalk River we have four thousand (4,000) liter Leybold pumps in the ion source region.  And we generally send them away for repair when they trip, so it's a sensing circuit in the power supply that watches it for us.  We've had them go oh, after a year or so, we've had -- I don't --I'm not sure how many times we've had them repaired.  And we've never had any serious failure.  It's just the bearing gives up and the pump trips on overload.  We have about two minutes left. Perhaps I could ask Perdue to report on their foil problem.

MUELLER:  On which problem?

McKAY:  Didn't you have a foil problem?

MUELLER:  Oh, yes.

McKAY:  We're very curious about that. 

MUELLER: We noticed that after we ran gas stripping in our machine that the lifetime of the foils remaining in the machine was substantially less, like maybe half of the lifetime of the foils before we had run the gas stripping.  We would like to knowif anybody else has noticed this phenomenon and what's been done about it.  What we've done so far is we've tried getting a different type of foil from Arizona to see if a different kind of foil perhaps will react differently.
McKAY:  Now, have you tested the Arizona foils yet?

MUELLER:  Not yet.  They hadn't come yet at the time that I left, but they were due to be there any time.

McKAY:  As I understand it, the foils that you saw this on, well, they were Chalk River foils  --

MUELLER:  (Interposing) Yes.

McKAY:  -- that were failing, but you had had earlier batches where you had not had this happen, is that correct?

MUELLER:  That's correct.

McKAY:  Our foil maker can't figure out any change but he's interested.

MUELLER: I don't know how long ago these non-failures have been, and whether they have been with Chalk River foils, or with some other foils. Originally we used the vacuum deposited foils, and then we went to the cracked ethylene foils, and 

this time we're trying the arc generated foils.
McKAY:  Has anyone else seen this phenomenon?

CARLSON:  Foil lifetime is very, very important to us who are running into the synchrotron.  We have been experimenting with a large number of foils, thicknesses, and coatings, and conditioning processes.  And there is a lot of confusion in foils.  The same batch can act differently, you flow them off at different times and they will give you a little bit different results so you really need to look statistically at a large number foils of a given type that really come up with a trend, or whether foils are slacking, whether they're preconditioned, then they can -- there are different ways of slackening.  The reactions are much different so there could be any number of reasons why this may have happened.  But we also run gas quite a bit, and have ever seen an effect of stripper gas on a foil lifetime.

McKAY:  All right.  You're -- then using argon stripping gas -- 

CARLSON:  That's correct.

McKAY:  -- which we wondered about that because the amount of argon that goes into -- argon is used in the sputtering process.  And you can vary the amount of argon in the foil and get very different responses.  So, now the question is, having put some argon gas in there, is that doing anything to them, and we don't know.  That's -- that's one thing that's a little bit different than most other places, I think.

NORTON:  Martha and I just had to break our code of silence here concerning the tandem conference.  The group from Munich has come up with a new type of foil using very high power laser.  This 1 GW/cm2 laser strikes a graphite disk which produces a very dense plasma of carbon particles which strike the glass substrate for foil formation.  They are able to produce nanocrysstals which are isotopically distributed.  With this arrangement in the foil, shrinkage of one crystal is taken up by redistribution of the others.  In this way, they are able to get foil lifetime increase by a factor of 3 to 5.  

Their foil testing was using an iodine beam at 12.5 MV in their MP.  For a foil thickness on the order of 4 microgram/cm2 they are able to get lifetimes on the order of 2 to 3 hours.  

MEIGS:  Three to five times.  And what was more interesting to me is we've always had a problem that once you put beam on full then it degrades and you have to keep doing something to the beam, and it's reported that the lifetime -- the beam stays the same until the end of the lifetime.  And it's three to five times more.  You still slackened in them.  It's still a slack.

CARLSON:  Oh, yeah, there is still a slack.

MEIGS:  No longer has collodion.  These are the same bulbs he was trying to get made in the '89 SNEAP when it was at Oak Ridge, he had a report there, but evidently they've made more of a success.  And you can get them -- you said you had some, right, John?

McKAY:  We had some that we wanted to try in the cyclotron.

MEIGS:  Yes.

CARLSON:  The thickness of the foils, Greg?

NORTON:  Three micrograms per square centimeter.

CARLSON:  Uncoated?

NORTON:  That's right.

CARLSON:  Really?

NORTON:  I don't know.

MEIGS:  Meigs, Oak Ridge.  The upper thickness limit of each stripper foil is about ten (10) micrograms per centimeter squared, at the moment.  They can make them thicker, they think later. 

McKAY:  Actually we're using two tens back to back because we needed twenty (20) microgram foil.

MEIGS:  Says with a revolving laser window, one hundred micrograms per centimeter squared should be achieveable.

McKAY:  Unh-hunh (yes).

MEIGS:  But they don't have it down.  Ten (10) is the upper limit now.

McKAY:   Well, then I'd like to thank people for their participation in this session.  And Chris, do you have any announcements?

WESTERFELDT:  We have made copies of Jim Stark's letter which John McKay read to us from earlier, and they're on the table over here for those who would like to get ahold of it.  There are a few business cards over here.  If anyone has extra business cards that they'd like to exchange, please leave them over there.  I've also, very quickly, during lunch, printed out a number of copies of the current SNEAP electronic mailing list.  This is just a raw list in my computer.  It has the names and institutions in parentheses next to the E-Mail addresses for most people.  A few of the people I haven't had time to go back in and edit that.  So if you want a copy of that, that is the same file that will be sent to you if you request it from my mail server.
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