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Abstract

In the next-generation light source NanoTerasu, HOM (High-Order Mode) damped cavities are used. The cavity is
designed to resonate in the TM020 acceleration mode at an excitation frequency of 509 MHz. The cavity has ferrite
absorbers to reduce the impedance of the HOMs. Before the installation, we measured resonant frequencies and Q values
for HOMs with or without the absorbers and compared them with the simulation results. We found the resonance of the

HOMs was damped as designed.
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Figure 1: (a) The schematic drawings of the structure of the
HOM-damped cavity. HOM dampers on the top and the
left part shown as red X are not installed. (b) The side view
of the HOM damper slot with a width of 10 mm.
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Table 1: Resonant frequencies and Q-values of HOMs up
to 1 GHz with and without HOM-dampers, calculated by
the eigenmode solver of the simulation. “None” means that
the resonance becomes weak and the simulation does not
identify the mode.

mode f[MHz] Qo without dampers Qo with dampers
Acceleration mode
TMo2o 508.5 61,400 60,700
Longitudinal modes (TMgnp)
TMoio 224.0 13,600 270
TMon 591.0 3,900 40
TMoa2i 761.7 8,500 10
TM030 769.7 2,200 None
Transverse modes (TMnp or TE14p)
TMi1o 365.7 25,300 490
TEin 574.8 7,700 40
TMi20 661.4 14,800 50
TMi 674.5 5,100 None
TE121 744.5 52,000 600
TMi2 868.0 700 None
TE13 900.0 2,400 None
TMiso 991 1,400 None
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Figure 2: The measurement setup. There are three wave
ports on the cavity shown as red circles in this figure. At
the end of the step waveguide, a coaxial waveguide
converter is installed. In the HOM-damper slot and pickup
port, loop antennas are installed.
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Figure 3: Measured transmission coefficient |S3,| between
the HOM-damper slot and pickup port from 200 MHz to
1 GHz for the prototype cavity in SPring-8. Two different
measurements were performed depending on the direction
of the loop antenna at the pickup port, (a) TM mode
direction, and (b) TE mode direction. The black lines show
the result without HOM dampers, and the red lines show
the result with HOM dampers.
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Figure 4: Measured transmission coefficient |S3;| between
the HOM-damper slot and pickup port for TM010 mode
(223 MHz). The black line shows the result without HOM
dampers, and the red line shows the result with HOM
dampers.
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Table 2: Measured Resonant Frequencies and Q-Values of
Homs up to 1 GHz With and Without HOM-Dampers

mode f[MHz] Q1 without dampers Or with dampers
Acceleration mode

TMoy  508.3 (06=59,300 00=59,100
Longitudinal modes (TMonp)

TMowo  222.7 5,000 320
TMoi1  586.4 1,100 None
TMo2 Not observed

TMpo 768.0 700 None
Transverse modes (TMinp or TEinp)

TMi0  363.8 10,400 320
TEin 5734 2,000 40
TMio 658.8 3,100 50
™1 669.4 2,600 None
TEi21  744.5 14,200 280
TMi2 None

TE13 None

TM130 None
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