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One of the simplest fundamental performance parameters is the intensity delivered to RHIC (pic) and we work from that:  

for deuterons:

 this was a very successful struggle, with Tandem intensity increases taking us to design at the end of April, and the rf groups Booster merge taking us well beyond that for the last month. Factors of two are nice. (The rf choreography is described in Kip’s piece of the PAC injector’s paper). 

for gold:

 the concern about the need for scrubbing in Booster is still there, but yet to be a stopper. Gold tuning did not get much priority this run, losing out to d and p^ injectors tuning and nevertheless touched design numbers by the end. On the other hand, the intensity did not improve over the past and although with priority and lots of Zeno running time it surely can be at 1e9 ions per bunch, it won’t be much higher without something new.

Peter Thieberger gave us part of this “new” with BtA foils that yield bunches in AGS with half the longitudinal size of the past (pic), with only a slight loss in intensity (more optimization coming – another set of foils into BtA). 

The rf group work with deuterons in Booster provided experience from which Mike Brennan has constructed a “likely to succeed” strategy to ultimately double the gold intensity. A merge in Booster (6 bunches into 3), a sliding around of these 3 to populate only half of the Booster ring and back into an h=6 structure, then boxcar stacking of 8 such Booster batches each with these 3 bunches into an h=24 AGS is the plan. Downstream in AGS is the usual debunch – rebunch into 4 bunches in an h=12 structure.  Simple right? Talk to Mike. 

All this will be PPM, so we can probably provide beam the old way when not working on the new. To use all this beam, the AGS A5 injection kicker needs to have its length changed slightly.

for protons:

Intensity is there, but intensity is not the issue. The polarized source provided enough beam to make 2e11 protons per Booster cycle, twice the goal.

Emittance was a big deal both for polarization and for RHIC.  The Linac output was adjusted to give improved longitudinal emittance – this was done empirically and is still a work in progress (Raparia, Alessi, Gardner, Zeno). Aggressive LtB tuning (optics and steering) gave optimized transverse emittance measured in the BtA transfer line. The beam was shaved in all three (six) dimensions in the Booster to provide small emittances measured at Booster extraction and on through the AGS and into RHIC. This was Zeno’s construction, done quickly and quite reliably. 

Polarization was a struggle, with 40% achieved “by the book” but then with no additional improvement, and open questions about intensity dependence.

The ac dipole gave less drive than expected, not clear whether this contributed to the  problem.  More drive capacity would be useful.

The solenoid snake / power supply is pushed as hard as the power supply will allow to try and provide the desired strengths both early and late in the acceleration cycle. Again it is not clear that this is a constraint. The coupling inherent in the snake is thought to be a fundamental limitation to the polarization that can be achieved in the AGS.

Other changes for last run: 

AGS extraction occurred for all running modes using a “dc” horizontal equilibrium orbit distorting “bump” to allow extraction in place of the pulsing bumps of the past. This removes one of the variations happening as the bunches are lined up longitudinally for transfer into RHIC.

Upgrades, plans:

(beyond the gold merging mentioned above)

We are going back to the future for Booster tuning diagnostics.  A new Booster Equilibrium Orbit measuring system should be available when we come back up; and perhaps we will recover the Booster IPM. The Booster will be vertically (maybe horizontally) resurveyed and repositioned. 


The two sextupole strings in AGS appear to contain flawed magnets (beam measurements by J.W.Glenn). We planned to replace the coils in one string this summer. Now we will first check and fix the bad ones. 

The AGS is also overdue for vertical and horizontal survey/repositioning. Its Equilibrium Orbit measuring system is fundamentally healthy but needs maintenance to get it back to optimal performance.

Polarization (more of this Thursday I guess):


Transverse emittance growth from the injection H- stripping foil at Booster injection was measured to be significant. Adding the option of a thinner foil, with less stripping efficiency but less growth is planned.

The plan is to add a warm helical snake for the next run. This would largely remove the coupling issue. The ac dipole power supply will (?) be made more powerful.

The new AGS CNI polarimeter was a great step forward relative to the past. We learned in 10 minutes after being down for maintenance or whatever that the polarization was still there. In the past we would have spent an anxious hour at least. 

Keepng track:

The situation and plan for “logging” in the injectors continues to slowly evolve. The current transformers in AtR are logged for each transfer – against time. There is not (to my knowledge) a tying together of this available information to give “transfer efficiency” linking up with the RHIC current transformer. (Indeed I think we usually have a significant - >10% - loss here say for gold injection, which goes unnoticed except by Zeno. If we were forced to look at believable numbers this would be noticed and maybe given some priority – or not.

 Other parameters – e.g. the AtR trajectories – are not yet logged. The need and payback from some of this logging and much of the diagnostics to do the work lie with the rf group together with the controls group.

For polarized protons the situation is different in that data correlation between the measured polarization from this fast-measuring CNI polarimeter and other beam and machine measurements may be critical to figuring our why polarization is lost. This requires integrating the new polarimeter, new diagnostics (the ags coherence measurement) and old diagnostics (the ags ipm) into the ags control system and into correlated logging. The CNI will also hopefully evolve to gather significantly more statistics per AGS cycle. 

Other Challenges:


The Controls infrastructure must continue to evolve. (For d acceleration we required 9 Booster cycles this year. Fifteen years ago we decided that 8 was more than enough – and making that little change was (I believe) a bit of a challenge, but done.


The flexibility requirements usually led by the rf group developments always stretch the Controls envelope. Operations has to cope with this. The use of “Sequence” has been a great help for the Mode Switching of d-Au, and will be used for other too complicated choreography.


The Booster will be feeding its NSRL (= the NASA BAF facility) beam line off and on. The new dance is to attempt to go PPM between two tandems – e.g. gold and iron. If we can do this, the living is easy. If not, we will be into another Mode Switching drill between RHIC fills, with the scheduling baggage that goes along with this.


So it should be a busy year!

