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Abstract

High power dummy loads of a coaxial waveguide filled with pure water have been used at SPring-8 for over 20 years.
Their maximum receptive power is 300 kW (CW) and the peak power is 3 MW at an operation frequency of 508.58
MHez. Instead of the existing design, we developed a new type of dummy load that features a high power attenuation of
4.68 dB/m at the TMO1 mode of a circular waveguide, a very simple structure, and the compatibility with the existing
load. The new dummy load consists of 1) a transformer from a rectangular waveguide (WR1500) to a coaxial line, 2) a
compact mode-converter from the coaxial TEM to the circular TMO01, and 3) the circular waveguide filled with pure
water. The input VSWR of the load is 1.05 at the center frequency of 508.58 MHz and the bandwidth is 8 MHz for
VSWR<I.1. As the result of high power test, the operation was successful for the power of 330 kW (CW) or less. We
report the design, production and high power test of the developed dummy load.
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Table 1 : Main Specifications of 508.58MHz high power

dummy load
Frequency 508.58 =5MHz
Maximum input power 300kW (CW)
Maximum input peak power | 3MW
Input VSWR <1.2
Cooling water Pure water
Flow rate of cooling water >230L/min
Maximum pressure of IMPa
cooling water
Pressure loss of cooling <0.27MPa
water
Inlet waveguide of RF WR-1500
power
Flange of the waveguide FUDRG6
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Table 2: Dielectric loss of transmission line of 100 mm in
diameter and filled with pure water

Mode Dielectric loss (dB/m)
Coaxial TEM (50Q) 3.84
Circular TE11 4.36
Circular TMO1 4.68
Water
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Figure 2: Structure of the coaxial window and the mode
converter from TEM to TMO1.--
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Figure 3: Simulated and measured results of input VSWR

of the circular TMO1-type type high power dummy load.

Dielectric constants of alumina and water were used 9.48
and 74 respectively for simulation
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Figure 4: Electric field strength inside circular TMO1-type
type high power dummy load. Input power is 3MW.
Black part indicate position of alumina ceramics
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Figure 5: The result of high power test. AT is
temperature rise from the initial temperature before high-
power operation.

Photo 1: View of high power test station.
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