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Abstract

Higher-order modes (HOM) absorbers are indispensable components for recent high-power accelerators to prevent
beam instabilities or overheating of vacuum components. Ferrite has been found to be an excellent HOM absorber material
because of its higher HOM absorbing efficiency. However, the difficulty in bonding to metals has been limiting the
application to a reliable HOM absorber. We have been developing a fabrication method of ferrite-copper blocks using the
spark plasma sintering (SPS) technique. Some key properties of the ferrite block, such as the RF absorbing property, and
the gas desorption rate, are reported. The first test result using a high-power microwave source is also presented.
Conceptual design and simulation study of HOM absorber chambers have just started.
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Figure 1: Schematic of SPS setup and a typical ferrite-
copper block with a diameter of 30 mm.
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Figure 2: Worn-out graphite die for the SPS.
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Figure 3: SEY from the ferrite surface as a function of the
primary electron energy for different electron doses.
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Figure 4: Gas flow rates of main gases during the electron

bombardment as a function of electron dose (integrated

charge density).
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Figure 5: Schematic diagram and the photograph of the
setup for high-power RF test.
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Figure 6: (a) A square ferrite-copper block machined from
the cylindrical block in Fig. 1, and (b) the assembly of six
ferrite-copper blocks brazed to a copper block with cooling
channel (ferrite unit).
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Figure 7: (a) The absorbed power and the temperature of
the ferrite surface and (b) the temperatures at the inlet and
outlet cooling water pipes as a function of the input RF
power.
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Figure 8: Ferrite-copper block exfoliated at the contact
layer between the ferrite and the copper base during the
high-power RF test.

Figure 9: Thermal analysis of ferrite-copper blocks for
different contact areas between the ferrite and the copper
base. The ferrite blocks at left hand side have a large
contact area.
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Figure 10: (a) Test model for the simulation, and (b) —(f)
calculated propagation modes, where the arrows in the
model pipe indicate the directions and intensities of
electric fields.
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Figure 11: (a) Test model for the simulation, and (b) —(f)
calculated electric-field intensities on the surface for the
propagation modes shown in Fig. 10 (b)—(f).
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Figure 12: Measured complex dielectric constant and

permeability of the ferrite block made by SPS.
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