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Abstract

Bandpass filter (BPF) which is used for SPring-8 linac beam position monitor consists of two cavities with input/output
coupling loops. Derived approximated formulae exhibit that a bandwidth of the BPF depends on mutual inductances of
input/output coupling loops, but can be tuned by shifting center frequencies of two cavities in opposite direction. Shifting
center frequencies increases insertion loss of the BPF. Because of two tuning knobs which changed capacitances of the
cavities, the center frequency and insertion loss were properly tuned but the bandwidth was not tuned.
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Figure 1: Deviation of BPF bandwidths. The BPFs were
manufactured in 2000.
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Figure 2: Photograph of BPF used for SPring-8 linac BPM.

Table 1: Principal Characteristics of BPF

(DCenter Frequency [MHz] 2856
(@Bandwidth [MHz] 10
(®Maximun Insertion Loss [dB] 2
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Figure 3: Schematic drawing of the BPF structure.
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Figure 4: Equivalent circuit of the cavity a.
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Figure 5: Calculated signal processing function of the BPF
with a center frequency of 2856MHz and a bandwidth of
10MHz. The cavity « and ( are identical, and have band-
widths of 15.54MHz.
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Figure 6: Measured signal processing function.
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Table 2: Typical Dimensions of Cavity in Fig. 3
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w [mm] 30.85 | h[mm] 10.0
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Table 3: Electrical Characteristics of the Cavity Designed
with the Dimensions in Table 2
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C[pF]  0.5536 R [Q] 0.2738
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Figure 8: Calculated signal processing function of the BPF
with a center frequency of 2856MHz and a bandwidth of
12.4MHz. The cavity « and 8 have same bandwidths of
15.54MHz, but f,o = 2852.5 [MHz] and f30 = 2859.5
[MHz].
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Figure 9: Calculated variations of a bandwidth and an
input-output amplitude ratio at the resonance due to oppo-
site center frequency shifts of the cavities « and .
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