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Abstract

The coasting beam transverse instability is observed at the de-bunching stage in the slow extraction operation, and the
instability would be a possible limitation factor of the stored beam current. Transverse feedback as in operation for the
bunched beam is a solution to cure the instability. However, the beam position monitor for the feedback is shorted strip-
line type, therefore, has differential response to the beam position and the direct application to the de-bunched beam or
coasting beam is not easy. To overcome this problem, we propose the running average with one revolution period to get
the difference of the beam position during one revolution and apply corresponding FIR filter to get the kick signal. In this
report, the method and additional treatment of the data to remove unnecessary low frequency signal that is suffered from

low frequency noise.
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Figure 1: Beam instability signal in difference signal (“A-
B” in Fig. 2) and sum signal (A+B) of two electrodes. A-B
is proportional to d(xI)/dt and A+B is to dI/dt where x and
I are position and current.
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Figure 2: Block diagram with high pass filter, 1-turn
integration and kick calculation.
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Figure 3: FIR filter for x(¢t) (left) and x(t) — x(t — T,)
(right). The difference is just the phase shift produced by
FIR filters.
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Figure 4: Spectrum of running averaged signal.
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Figure 5: FIR coefficients for high pass filter to remove
baseline motion by noise. Two different rms values of
Gaussian is shown.
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Figure 6: Frequency response of FIR filter for high pass
filter shown in Fig. 5.
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Figure 7: Top: Running averaged data without high pass
filter, and data with Gaussian averaged are shown, middle:
with high pass filter, bottom: high pass filter + FIR filter
for kick (Shown in Fig. 2).
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Figure 8: Part of the signal shown in a left square box in
Fig is shown. Top: No high pass filter, and data with
Gaussian averaged are shown, middle: with high pass
filter, bottom: high pass filter + FIR filter for kick (Shown
in Fig.2).
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Figure 9: Part of the signal shown in a right square box in

Fig is shown. T Top: No high pass filter, and data with

Gaussian averaged are shown, middle: with high pass

filter, bottom: high pass filter + FIR filter for kick (Shown
in Fig.2).
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