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I. Elvin Harms – Performance Summary.

Performance

1. Stacking performance over time for Run II

2. Stack rate ~7

3. Averaging 175-200ma stack size

4. Average Rate * Peak Stack = Stacking Quality – doing ok

5. A:stckrt/m:tor109 vs a:ibeamb

6. Feb to June of last year is best tacking

7. Best zero stack rate = 13.65ma/hr     feb 23, 2004

8. Biggest stack = 246ma   15 dec

9. Highest weekly average:  8.68ma/hr   17 march 2003

10. Goal by 30 sept.   18ma/hr

Focus on stacking improvement

II. Tony Leveling –    Target Update
1. AP1 Beam losses (120 Gev) – many hot spots 100mR/hr

a. Losses start at EB6.   Losses not seen in P1 and P2.   
b. Remove OTR (optical transition radiation).   Losses became worse after OTR was installed.

c. Remove OTR vacuum windows

d. Roll HV100 0.5 degrees for more vertical steering (2004 Summer shutdown)

e. Repair upstream loss monitors

f. Fix orbit through quad centers

g. Spot size control

h. Aperture at VT108 and EB6

2. Overall, Tony doesn’t thing we are losing a large amount of Beam, but losses are high.   With slip stacking, etc… losses will only get worse.

3. Target Station orbit

a. Remove lens steering

b. AP1/AP2 line matching.

4. Target station cooling systems

a. Increase lens/transformer water cooling system flow

b. Need DI cooling for new transformer cooling design.   Has a higher differential pressure.

c. Remove purge system.   Right now have it bypassed.

d. Dry layup for second dump cooling water system.   Currently circulating both loops.
e. Install CW regulation on dump water system.
5. Sweeping installation

a. Install DSW sweeping magnet system

i. US magnet is in

ii. DS magnet being reworked

iii. Hopefully install during summer shutdown.

b. Commission beam sweeping

6. Test station PS

a. Remove existing test station supply

b. Install new BINP PS 

c. Commission the new BINP supply

7. AP0 building

a. Space for injection region testing

b. Space for BINP PS

c. Coffin shuffling AP0-TSB

8. Failed lens investigation

a. Cut parts for fracture toughness testing 

b. Cut/examine parts for SEM examination

c. Finnish examination of lens 22 weld

d. Finish examination of lese 16,17,18,20,21,22 and SEM

9. New document for SAD – Li lens catastrophe theory

10. Lens gradient issues

a. Back to nominal gradient this week

b. Increase nominal gradient by 10% to 820 T/m – prudent to wait until we have additional spares

11. Manpower

a. Lots to do

b. Without the right kind of help, we have to cut scope

12. Target material – trying different 

a. Did have Nickel

b. Was trying Stainless, IncNL

c. Small change in yield

d. Next lens we will look at 4” and 5” disks.

13. Chord length – X-direction motion control is flakey.

14. Short term

a. Turn up lens

b. Late summer may get another 10% gradient.   Optimal gradient ~900 T/m?
15. Orbit/Lattice check?   Valeri’s program

III. Steve Werkema –    AP2 line to Debuncher
1. Li Lens Gradient vs. Antiproton yield

2. To get 18ma/hr:

a. Yield must be 19.2e-6 pbar/proton on target
b. Protons on target 5.2e12

c. Cycle time = 2.0 sec

3. We have to open the acceptance of the AP2 line
IV. Keith Gollwitzer –    Larger Admittance

1. Toward realizing 35pi mm-mrad

a. Several year plan

i. Id restrictions

ii. Mitigate beam based alignment

b. Current stacking admittance

i. 24 pi mm-mrad horizontal

ii. 18 pi mm-mrad vertical

c. What can be done

i. Get a good start on BBA

ii. Possibly mitigate identify restrictions and mitigate

2. Identify and understand restriction

a. Documentation research – nearly finished

b. Optical survey – await data

c. Lattice Modeling LBNL study of AP2 chromaticity – continue to improve

d. Instrumentation – AP2 BPMs

e. Beam Studies – lattice measurements, paint-the-aperature, pre beam in Deb, kick up AP2

3. Mitigate

a. Redesign/modify/rebuilt

i. Not likely before shutdown

ii. D4Q4 replaced by 2 LQBs (eliminate steering hazard)

iii. Common vacuum injection septum (can run pipes closer).
iv. Possible replacement EKIK pipe 
b. Align/relocate specific elements

i. Depends upon analysis of Survey data or Beamd based determination stdies

ii. Shutdown work

1. relocate DRF2 (steering hazard)

2. Result of survey data analysis

c. Beam Based alignment

i. Lattice Model – verify with lattice measurements

ii. Instrumentation – debuncher BPMs in use, AP2 BPMs soon, work to be done on Loss monitors

iii. Orbit control – new quad stands commissioned, ap2 trims are in place

iv. Beam studies – center beam in quads

4. AP2 line

a. Started with 4H and 4V trims 

b. Added 1H + 3 V trims

c. Installed shunts on all dipoles of left bend

d. Can add more trims as necessary.

5. Orbit control in debuncher

a. Started with 13H + 7 V plane motorized quad

b. Added 5 two plane motozized quads (99)

c. Added 10 two plan motorized quad stands (03)

d. Added 20 two plan motozied stands (04)

6. Centering Beam in quad

a. Procedure is labor intensive

i. Change quad shunts form P60

ii. Java debuncher bpm to get differenc eorbits

iii. P144 to determine orbit offset in quads

iv. Record offsets by hand and re-enter P144

v. Calculate correction, perform correction.
b. Wanted application to does the above 

i. Need to account for motorized stands

ii. Need similar for reverse protons up AP2

iii. Ap2 application in the works for stacking

7. Debuncher TBT program

a. change quad Q731 and changes beam vertically.   This shows that we are not going through the center of the quad

8. Discussion

a. Do the AP2 BPMs during stacking give a signal that is representative of the centroid of the pbars?

b. Installed shunts.   What fraction are operational?   ~50%

9. Centering components on beam

a. Procedure is known

i. Heat the beam

ii. Move tank until you see losses

iii. Go to center, go other way

iv. Center tank between loss points

b. Want an application to do the above

10. Beam based determination of Limiting aperature

a. Pain-the-aperature

i. Work progresses to get exact procedure and application

b. Injection channel and AP2.  No procedure yet, but here is what Keith proposes.

i. Prep pencil beam in Debuncher

ii. Kick beam out and record intensities

iii. Prep beam to known emittance in debuncher

iv. Kick beam out and record intensities

v. Defference of normalized intensities should whos where beam is scraped

vi. Want application to do the above?
11. Discussion
a. Speed in loss monitor?   AP1 are ion chambers like Tev.   Scintillators in AP2.  Instrumentation project?
12. Positive Outlook
a. Current knowledge suggests limit of perfectly aligned components and perfect result in horizontal remittance 36pi mm-mrad, vertical emiitance 30pi mm-mrad
b. Why 60% achieved?

i. Orbit and alignment

c. If open up admittance, could get a production efficiency of 27
d. We will be working with both of these until the shutdown

i. Current goal is to get at least half

ii. Or at least determine where the problem exists

e. Needs

i. Continued study periods to develop, test, measure and correct

ii. Console application to make procedure faster and smoother.

f. Discussion

i. Should we try to open up Debuncher first, then worry about AP2?

ii. AP2 is more limiting right now,

iii. Ralph says band 4 tanks is a last straw because it is painful to do (’05 shutdown)

iv. Debuncher admittances on Keith’s web http://www-bdnew.fnal.gov/pbar/organizationalchart/gollwitzer/AP2_Deb_beam_studies/admittance.html
V. Steve Werkema –    Debuncher energy adjustment

1. Adjust so bunch rotation in center of bucket

a. Plot Revolution Frequency at three locations (injected, debuncher, drf1) showing low energy edge, center, and high energy edge.

b. Center of incoming beam is now center of bucket

c. Center of aperture of debuncher is not exactly center of beam – we have a radial offset.  To fix this we need at least one more iteration of energy adjustment.

d. Surprise #1: – only had to make half of the expected change….due to earlier change in H717.

e. Surprise #2:  Got a much bigger aperture than expected.

f. Center of beam 590018 – center of momentum aperture 590012
2. Asymmetry in Debuncher beam distribution from studies.

VI. Ioanis Kourbanis –    MI Plans for stacking

1. Increase intensity on target to 8e12.   Design to up to 1e13

a. Slip stacking operational by end of calendar year

i. RF upgrade in place over summer – new amplifier modules

2. Bunch length

a. Smaller than 1.5 nsec 95%
3. Now we are limited to 6e12

a. Limited by beam loading, transition, etc..

4. How will we fix this?

a. Implement feed forward up ramp

b. Bunch by bunch dampers

5. Bunch length .6 to .8 nsecs now.
6. Want to try 6e12 and if we can get uniform bunch length, then happy

7. Predicted bunch length on target

a. Thinks we can get 1.0 to 1.2 nsec bunch length 95%

8. Short term

a. Turn damper on – small effect in stacking, but may allow us to turn up the momentum cooling in the debuncher. 

b. Center radial position. – good for MI, don’t expect big gains in stacking

9. Discussion: Proton torpedo display – scope bandwidth limited.

a. New scope with onboard computer is ready.    Better bandwidth.

b. Concerns about working with Collider Shots?

c. Recycler shot…can we use it as a test bed for the new scope…

i. Need to verify that Longitudinal emittance measurement

ii. Need changes to software?

VII. DVM – Stacking concerns

1. Stacktail

i. We need to better understand the system we have.   This could have major impact on our future stacktail upgrades.

ii. Can we come up with a set of beam based measurements to characterize what a good stacktail tune looks like?

iii. To optimize the system we have, we need to understand better how it works.

iv. Study time.

2. Debuncher

i. Ramping DRF2 at end of cycle to create gap in beam.
ii. DRF1 phase stability.  Problem with systematic system drift – why?  This may be related to the drift in the final beam center frequency!

1. Phase error in 4 of 6 cavities.  Lumberjack plot of D:PHERR3, 4, 5, 6 …2.5 to 3 degrees.   DRF1-4 is the worst.   FTP them.
2. Does not correlate with water temp, line voltage, outside temp, etc…

3. Normally heater loops correct to smaller changes.

4. Plus a couple cavities have serious problems in tunnel.

iii. Center frequency drift in cooling   It is imperative we understand why this is happening.  I’m doubtful our notch filter upgrade will fix this problem.

a. Drift is 1 Hz, and width of beam is only 2Hz.

iv. Injection vertical angle.  Correct angle with reverse protons, retune injection.

3. Other

i. With present stacktail system and state of its tune, it won’t stack at 18ma/hr

ii. Until we correct CF drift in the Debuncher, ARF1 voltages will remain higher than necessary to compensate.   As far as the Accumulator goes – thin beam that drifts in center frequency is the same as fat beam that is stable in center frequency.

iii. There is a faire amount of evidence we trim the beam as we inject.

iv. D:EKIK, DRF2 are two hottest spots, except for injection.

VIII. Paul Derwent –    Momentum Cooling

1. Time Evolution of particle density function

i. F(E) is gain 

ii. D(E) diffusion terms (noise, mixing, feedback)

2. Two types of dp cooling

i. Filter cooling

1. debuncher, recycler, stack tail

2. push beam 

3. Cooling behaves like an exponential + a constant term

i. Initial point:  Bunch length on target

ii. Slope (rate of cooling)
iii. Final asymptotic width

4. Desired performance

i. Deb. 95% momentum width  W = W0 exp (-t/T) + Wa

ii. Stacktail cooling sets cycle time t = W/3

iii. With DRF2 on W0=80, T=0.45, Wz = 6.9

iv. Solution t = 2.42, W=7.28MeV/c

v. Future?   W0=50, T=0.45,Wa=4.5

5. Rate vs cycle time

i. If Beam into debuncher is the same for 1.5 to 3 secs

ii. Plot shows if we can get to a 1.8sec cycle, we can get to 20ma/hr

6. Other type of mom. Cooling

i. Palmer cooling

1. use momentum – position map inn regions of dispersion

2. Pickup response vs position to do gain shaping.

7. Momentum stacking

i. Van der Meer’s soln.

ii. Density grows exponentially, voltage profile falls exponentially.

iii. Max Flux 

8. Current Intercepted by pickup – exponential fallup with energy

9. Dr. McGinnis wants to add phase (not just trombones) knobs to system.
10. Measurements made last year

i. Respond at different frequency points 

ii. Work on optimizing gain across energy aperature

iii. Gain and bandwidth contribute

11. So Paul is trying to predict a good set of gains

12. We want to limit the power on 2-4 momentum because of potential to heat the beam transversely.

13. If we put more bandwidth where we drop beam off, we can use less gain.

14. Problem starts at leg 2…non-linearities….

IX. Gerry Dugan – Debuncher Lattice Modifications…

1. Debuncher Lattice Modifications

i. Nominal Qx=9.746, Qy=9.864, gamma-t=7.586, alfa= 0.173, Eta=0.006

ii. This is not right lattice?   

iii. Change main bus currents:  

1. D:QF = -9.6A

2. D:QD = -12.4A

3. D:QSS = +32.aA

iv. Qx=9.736, Qy=9.874, gamma-t=7.088, alpha=0.199, Eta=0.009 (end of cycle)

v. Changes Eta and gamma-t without changing the tunes.

vi. Want to do this dynamically eventually.

vii. Problems:   Betatron oscillation to as large as 20m and Dispersion wave increases.   Hysterisis 
viii. Bill has a similar solution that uses all of the quad shunts instead…

1. Better lattice functions, but not all shunts currently available.
X. Elvin Harms -  Budget
1. Expected Gains

i. Beam on target by summer 6e12, 

1. bunch length 1.2ns

2. Higher bandwidth AP1 wall current monitor scope

ii. AP1/Target 

1. Reduce losses, spot size

2. Lens gradient up 10% in 8 weeks?

iii. AP2

1. More studies

2. Survey work

3. BPMs for stacking

4. Studies procedures

5. Reverse injection tune up

6. Chromatic effects – promised beam tiem

iv. Debuncher 

1. Center beam through quads

2. static gamma-t

v. Accumulator

1. Stacktail

2. Stacktail notch

2. Strategy to implement our ideas

i. Studies

ii. More Studies

3. How does this fit into our available resources

i. Software support

ii. Target station – right kind of target person
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