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CALIBRATION OF RF MONITORING SYSTEM IN KEK INJECTOR LINAC
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Abstract

The RF monitor system at the KEK injector linac constantly monitors the monitor signals of 60 high-power RF sources.
The RF monitor unit acquires the 1Q signals converted to baseband by the IQ detector using a 14-bit ADC. The
measurement results are provided in a 14-bit unsigned integer format, which is inconvenient for linac operators. We are
considering to convert from measured integer values to actual RF power. First, the attenuation of the transmission path
of the RF monitor signal must be calibrated. Calibration of the installed RF cables was achieved by measuring the
reflection coefficient with the S11 of a network analyzer. Next, the input/output characteristics of the RF monitor unit
must also be calibrated. The monitor unit was calibrated using a power sensor, and the input/output characteristics were
fitted to a quadratic function. The actual input power of the monitor unit can be converted from a 14-bit unsigned integer

using a quadratic function.
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Figure 1: Block diagram of RF monitor system.
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Figure 2: Measuring cable attenuation using reflection
coefficient.
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Figure 3: Measurement result of S11 reflection coefficient.
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Figure 4: Reflection coefficient circle.
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Figure 5: Front end and data acquisition part of the RF
monitor unit.
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Figure 6: Calibration of the RF monitor unit.
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Figure 7: Input/output characteristics of RF monitor unit.
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Figure 8: Comparison of measured and concerted value.
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Figure 9: Deviation of converted RF input power.
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