Bunch Length and the Debuncher

® Momentum Spread in the Debuncher after bunch rotation is proportional to
the proton bunch length on target.
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® Not every bunch has the same bunch length

® Because of beam loading and instabilities in MI, not every bunch is at the
correct 53 MHz phase. Mis-phased bunches will be rotated to the wrong
energy in the Debuncher giving a larger overall momentum spread



Debuncher Momentum Cooling Problems
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® Once this problem is
fixed, smaller bunch
length on target will
result in smaller
momentum spread
which will allow faster
cycle time.
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APO Resistive Wall Monitor

and Scope

® Digitize 10,000 pts at 5 GSample/Sec with a TEK 3054

J APPO Resistive Wall monitor
d MI 53 MHz signal.
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® Measure the step response of the TEK 3054 with a fast 25 pS step
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Frequency Response of Scope
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Algorithm for Determining Bunch Length

Digitize Resistive Wall and 53 MHz waveform

Fit 53 MHz phase with respect to scope trigger

Locate the rough position of each bunch in trace data

Segment trace data around each bunch

FFT each bunch

Divide bunch FFT by complex frequency response of the scope
Fit the corrected bunch frequency data to a delayed GAUSSIAN

d We are assuming that the “raw” bunch shape is gaussian

O The fit can determine the sigma, the mean, and the area.

® Effective Bunch length

O Sum over all bunches with respect to the 53 MHz zero crossing of each
bunch.
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Gaussian Fit in the Frequency Domain
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MI Bunch Rotation Off
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MI Bunch Rotation On
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ACNET Parameters
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Bunch Length (nS)

Bunch Length vs MI Intensity
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RMS Phase (Degrees)

RMS Phase Variation vs Intensity
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PT Intensity (E12)

Intensity Calibration
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