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Without Changing the Pbar Source Energy
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Abstract

In this proposal, we will define the injection momentum of the MI as 8.851 GeV and the injection frequency will be 52809500 Hz. The extraction energy of the Booster will be reduced by 38 MeV. In this scheme, a “mini-ramp” matched to the current Accumulator energy will be used for reverse proton tuning and pbar transfers to the Recycler, until the Debuncher frequency jump can be implemented. The energy of the pbar source will NOT change.  Once the Debuncher frequency jump is implemented, the 8 GeV mini-ramp will be removed and the cycle will become 8 GeV DC.

Motivation

The luminosity is directly related to the number of pbars available for collisions which translate to the to the stacking rate and number of stacking cycles per unit of time. To optimize pbar production, both the stacking rate/cycle and the optimum number of cycles/time should be kept optimized.  Therefore we want to constantly keep the stacking cycles at their optimum spacing for optimum pbar production. Other MI cycles which are needed for MI improvements, slow spill for SY120, and Recycler commissioning will only reduce this optimum stacking rate, therefore reduce potential luminosity.   

The current MI ramp cycle on the $29 stacking cycle  is 1.47 seconds with an initial duty cycle (for zero stacks) of about 2.2 seconds. As the stack size increases, the duty cycle decreases.  Stacking cycle spacing greater than 1.47 sec only wastes time line resources. As the optimum cycle time for stacking increases the greater the percentage of the timeline becomes available for utilization. If the MI can utilize the wasted time between stacking cycles, this will reduce their impact on stacking. For example if MI studies and Recycler commissioning are allowed 10% to 25% of the timeline and these are capable of occupying the wasted space between stacking cycles, this will translate to a 10% to 25%  increase in pbar production.

To allow this mode of operation for Recycler commissioning with protons, the MI injection energy must match that of the Recycler such that the MI can align the MI and Recycler markers for injection. This alignment must be done prior to injection and the bend fields and frequencies must match. This means that the MI must re-define the injection momentum from Booster from the current 8.889 GeV/c to 8.853 GeV/c.

An even more compelling motivation for re-defining the 8 Gev energy is the transfer of pbars from the Recycler to the Main Injector for acceleration on a $2A. Attempts to accelerate beam have been made utilizing the mini-dip and using MBOFF and neither were completely successful for different reasons. 

For the past year or so the Recycler has utilized the Main Injector “mini-dip” ramp to match energies, except for the brief time when we tried to modify the energy of the Recycler using Recycler correction elements. This was not successful due to correction element chassis failure, couldn’t perform aperture scans, and phase trombone was running too hard. 

This will require the following modifications:

· Extraction energy of Booster (B:VIMAX)

· Smoothing the 8 Gev line (done for current energy)

· Modification of all MI 8 Mecar ramps to this lower energy ( shouldn’t be a big deal)

· Modifying MI RF I6 curves for the new frequency

· Modifying the MI RF I6 curves to lock MI to Recycler before injecting into MI. This looks to be OK. Have tested with out beam.

· Creation of a special 8 Gev “mini-ramp” which matches to the Accumulator.

The benefit of these changes will be:

· More stable transfers between the MI and Recycler for protons and pbars.

· Allow us to generate a 1.25 sec Recycler cycle for proton studies.

· Take advantage of increased pbar cycle time from stack size to insert a Recycler cycle, tax free.

· Allow us to phase lock MI to RR before proton injection from Booster

· Allow the creation of a single 150 GeV ramp to accelerate protons or pbars from the Recycler or Accumulator.

Discussion:

We could load a single $2D “mini-ramp” which matches the Recycler injection energy and at 2.5 sec matches the Accumulator energy. This ramp may or may not require an undershoot at the end of the cycle. The ramp may be defined as a 5 second ramp.  

We can then define different TLG modules with the 5 second $2D ramp (which could use different MI RF states and have different other events, for example $E2 of $93) with different hold off times. For example:

$2D (state 25) /$E2   for protons to Recycler with hold-off time 1.25 sec

$2D (state 28) for slip stacking studies with a hold-off time of .53 sec

$2D (state 16) /$93 for reverse protons to ACC w/hold-off  time of 5 sec

Since the 8 GeV level of the $2D ramp matches the 8 Gev level of all other ramps, any/or all of these modules may be inserted in the time line. 

This potential is presently available in the TLG !

This does not require the “don’t clear updates” feature that has been included in MECAR, but not tested or installed. 
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Figure 1: Proposed 8 Gev cycle which matches both Recycler and Accumulator


Figure 2: I2 ramp definition for the “mini-ramp” shown in figure 1


Figure 3: Current $2A ramp for pbar transfers from Accumulator


Figure 4: I2 ramp definition for current $2A cycle


Figure 5: Proposed $2A ramp which could be used to transfer pbars from the Accumulator (1.6 sec) or the Recycler (1 sec)


Figure 6: I2 ramp for proposed $2A cycle


Figure 7: 


Figure 8: I6 state 25 to transfer align MI to Recycler prior to injection from Booster
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MI->ACC
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