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Abstract

For beam position monitor (BPM), bandpass filter (BPF) is usually used to match input characteristics of RF detector
circuit. In the case of single-shot beam position measurement, two or more BPFs are equipped and signals are processed in
parallel. Output waveforms from BPFs are analyzed by means of Fourier and inverse Fourier transformation with signal
processing functions of BPFs which have different center frequencies or bandwidths. Variations of center frequency or
bandwidth give the differences in measured beam position depending on a beam macropulse width. A 381um beam posi-
tion difference appears between the short (1ns) and long (1m) macropulse width cases supposing BPF center frequency
of 2856MHz (acceleration frequency), an effective aperture radius of 16mm, a two-electrode position measurement and

two-bandwidth of BPF (10 and 11MHz).
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Figure 1: Simulated waveform of the BPM output with
—20dB cable attenuation in the case of three microbunches
(1ns macropulse width, 1nC/macropulse).
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Figure 2: Simulated waveform of the BPM output with
—20dB cable attenuation in the case of 115 microbunches

(40ns macropulse width, 1nC/macropulse).
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Figure 3: Simulated spectrum given by the Fourier trans-
form of the waveform in Fig. 1.
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Figure 4: Simulated spectrum given by the Fourier trans-
form of the waveform in Fig. 2.
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Figure 5: Schematic drawing of BPF structure.
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Figure 6: Simulated signal processing function.
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Figure 7: Processed spectrum by the BPF (Fig. 6). Unpro-
cessed spectrum is shown in Fig. 3.
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Figure 8: Processed spectrum by the BPF (Fig. 6). Unpro-
cessed spectrum is shown in Fig. 4.
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Figure 9: Simulated waveform given by the inverse Fourier
transform of the spectrum in Fig. 7 (1ns macropulse width,
InC/macropulse).
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Figure 10: Simulated waveform given by the inverse
Fourier transform of the spectrum in Fig. 8 (40ns
macropulse width, InC/macropulse).

5. EE—LZAWCHIEE DR

SPring-8 FRAUNIEZR I\ C, IEE=E (E—4 b
v 2oL) WICERE Z 7z BPM D25 % [Hliil 7 — 7' )L
T 74 AR ry¥Fr 72— (Frrsh) ¥0E
P# L. BPF 2@l L 2024y xa—7T
B L 72, Figure 11 KON 12 DE =A< 7 1 3L A
ME23 Ins 3 S 70N F) KN 40ns (115 27N
YF), w7 asOL ADEMED 1.7nC KU 2.8nC T
Hotl-,

MFig. 9 & 115 KO TFig. 10 & 125 ZH#T 3 &,
HTOWEPLETLOECHERSNED, a2l —
YavENEEIER L TWVwBRXIIIAZLS,
DT EIF, TDPIaL—varyTERELTH B
ZEERLTWS,

- 582 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

Voltage Measured by Oscilloscope [V]

"-50 0 50 100 150 200
Time [ns]

Figure 11: Measured waveform of the BPF output with
—20dB cable attenuation in the case of three microbunches
(1ns macropulse width, 1.7nC/macropulse).
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Figure 12: Measured waveform of the BPF output with
—20dB cable attenuation in the case of 115 microbunches
(40ns macropulse width, 2.8nC/macropulse).
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Figure 13: Amplitude of BPF output with —20dB ca-
ble attenuation in the case of 2855 microbunches (1us
macropulse width, 1nC/macropulse). The center frequen-
cies of BPFs are 2856 and 2857 MHz.
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Figure 14: Normalized peak voltages of BPF output wave-
forms. Peak voltages are normalized by the peak voltage
of BPF with center frequency of 2856MHz.
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Figure 15: Position error due to center frequency variation
supposing two electrode position measurement and effec-
tive aperture radius of 16mm.
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Figure 16: Amplitude of BPF output with —20dB cable
attenuation in the case of 3 microbunches (1ns macropulse
width, InC/macropulse). The bandwidths of BPFs are 10
and 11 MHz.
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Figure 17: Normalized peak voltages of BPF output wave-
forms. Peak voltages are normalized by the peak voltage
of BPF with bandwidth of 10MHz.
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Figure 18: Position error due to bandwidth variation sup-
posing two electrode position measurement and effective
aperture radius of 16mm.
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