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Abstract:

The Cavity Beam Position Monitor (BPM) system is the largest part of the precision diagnostics for the low emittance beam in the ATF2 extraction beam-line at KEK (Japan). In single-bunch mode
the system consistently delivers a position resolution of about 200 nm. This poster presents our work on extracting the beam position for closely spaced bunches. In this case, the next bunch
arrives before the field induced by the previous bunch decays. The method used for removing the previous bunch pollution and the new signal processing code are discussed. The functionality of
this method is verified using simulated data.

I Cavity as a BPM: | Digital

o Digitized IF signals from the dipole and reference cavities are mixed with the digital Local
Oscillator (LO) signal, of the same frequency and unity amplitude.
o Low pass filter is applied to remove the up-converted components and reduce the noise.

signal processing and Signal subtraction:

o Each passing bunch induces oscillating electromagnetic fields
over various modes.
o Over a certain range of radial bunch offsets, the voltage induced
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| Conclusions and future work:

The signals from the Cavity BPMs in the ATF2 extraction line are studied during the multi-bunch mode operation. A code based on the bunch subtraction algorithm is being developed to remove
the pollution from the previous bunches. After the subtraction, the positions of the polluted bunches are in a better agreement with the position measured for the first bunch. The simultaneous
increase of the spread for these bunches, is being investigated with help of simulations. The spread measured from the simulated data replicates the simulated jitter, which indicates that the
algorithm performs correctly. Further studies including jitter removal are required to confirm the absence of any side effects of the subtraction. In addition, the effects of various processing
parameters, such as the decay constant and filter bandwidth, on the subtraction need to be studied and the parameters optimised. More data with different bunch spacing settings will be
acquired from BPMs at different beamline locations for further studies.
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