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Abstract

We are developing a second monitor using an OTR and a fluorescent screen for the injection beam of the J-PARC Main
Ring (MR). In order to suppress its coupling impedance with the circulating beam causing beam instability, we have been
testing the insertion of electromagnetic-wave absorbers made of ferrite and silicon carbide (SiC) into the vacuum chamber.
At present, a cylinder for absorber insertion has been completed, and impedance measurements for the actual device has
been performed. In addition, we have been measuring the high-frequency characteristics and temperature dependence of
the absorber, as well as the thermal conductivity characteristics. This paper describes the current status of these studies.
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Figure 1: Placement and distance of absorbers in mirror
chamber (A: Side view, B: Front view).
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Figure 2: Coupling impedance measurement. of mirror
chamber (red: without absorber, blue: with absorber).
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Figure 3: History of mounting method (A: Test-1 in 2022,
B: Test-2 in 2023, C: Actual-cylinder in 2024).
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Table 1: Typical Impedance Peaks in 100-200 MHz (Red: Maximum Value without Absorbers, Broad: Maximum Value
for Previous Test, Blue: Maximum Value with Actual Cylinder and Absorbers)

Mounting method Freq 1 [MHz]

Without absorber 116 048
2022-test1[6] 110 0.60
2023-test2[7] 110 0.81
2024-Actual 112 1.2

|Z1/nl [Q] (at Freq 1)

Freq 2 [MHz] |Zu/nl [Q] (at Freq 2)

138 3.7
188 0.8
124 0.68
125 0.95
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Figure 4: Thermal conductivity measurement system (in
vacuum) [8].
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Figure 5: Contact thermal resistance measurement. (A):
SiC to aluminum, (B): Heat flow sensor to aluminum.
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Figure 6: Temperature estimate based on experimental
values (A: SiC, B: Ferrite).
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Figure 7: Permittivity of SiC at 25 C to 83 C.
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Figure 8: Normalized tand of SiC by value of 25 C
(red: 140 MHz, blue: 260 MHz, green: 400 MHz).
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Figure 10: Ferrite permeability measured at 25 C to
104 °C (plot in circles: u,, plot in triangles: u,‘).
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Figure 11: Normalized tan§ of ferrite by value of 25 °C
(red: 140 MHz, blue: 260 MHz).
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Figure 13: S21 measurement result (30-166°C).
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Figure 14: Normalized S21 by value of 30 ‘C (red:
140 MHz, blue: 260 MHz, green: 400 MHz).
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