Stacking and SY120 Pulses
Dave McGinnis

October 7, 2004

This is a short note that outlines a simple calculation to estimate how many pulses can be sent to SY120 while running mixed mode operations. 
The stacking rate as a function stack size is given as:
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where Ro is the stack rate when the with no core in the Accumulator, Ke is the timeline utilization factor, and Sm is the stack size at which the stacking rate falls to zero. This equation can be integrated to get the stack size as a function of time.
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where So is the stack size at t=0. The time it takes to reach a given stack size is:
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The time between stacking pulses (stacking cycle) for a given stack rate is:
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where IMI is the intensity of the Main Injector beam, and P is the antiproton production efficiency. Because of the ramping of the extraction septum or Main Injector correctors, there is a minimum stacking cycle time that can be used for mixed mode operations. The amount of time that is spent stacking before this minimum stacking cycle time is reached is:
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(5)
During this period the number of pulses sent to SY120 is once every super-cycle (as agreed upon by the Directorate)
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After the minimum cycle time for mixed-mode is reached the number of stacking pulses between this time and when the desired stack size is achieved is:
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The average number of pulses per hour for this mode is:
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Another possibility is once the minimum cycle time for mixed mode operations is reached, the stacking cycle time can be held constant at this minimum cycle time. The falloff in stochastic cooling with large stacks can be achieved by reducing the bucket area of ARF1 so that only the beam that can be cooled by the Stacktail is transported to the Accumulator. The number of pulses during this period is given as:
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The average number of pulses per hour for this mode is:
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Examples
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