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Accurate measurement of the longitudinal profile, or bunch length, of particle beams is essential for evalu-
ating and optimizing beam quality in the Advanced Photon Source Upgrade (APS-U) Storage Ring. While
Beam Position Monitor (BPM) signals are typically used for precise position measurements, they also contain
information about the longitudinal bunch distribution, convolved with the BPM system’s transfer function.
To extract the true bunch profile, CST Studio is used to simulate the BPM response to a short Gaussian pulse—
approximating a Dirac delta function—thereby providing the BPM’s transfer function. The transfer functions
of signal cables and attenuators are also measured and combined with the simulated BPM response to con-
struct a complete system transfer function. This composite response serves as the deconvolution kernel for
reconstructing the original time-domain bunch profile from the measured BPM signals. BPM signals from the
APS-U’s tuned Bunch Lengthening System (BLS) are analyzed in both time and frequency domains. Deconvo-
lution with the simulated transfer function yields accurate longitudinal profiles and enables precise extraction
of bunch lengths.
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