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Abstract

Compact ERL is the test facility of the energy recovery linac using CW superconducting rf cavities. Rather tight rf
stability is required for the cavity rf field. In order to satisfy the requirement, digital low-level rf system is adopted. The
thermostatic chamber is utilized for the local oscillator (LO) generation and the temperature stabilized duct is used for
the rf cables between rf cavities and LLRF control room. However, rather large phase drift is observed during rf
operation and we found it results from the humidty change. It is revealed that the main part of the phase drift comes
from the band-pass filter (BPF) for the LO generation system.
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Figure 1: RF control room (outside view).
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Figure 2: RF System block diagram.
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Figure3: Floor thermal insulation set up.
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Figure 4:Variation of the amplitude and phase with
temperature of the coaxial cable.
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Figure 5: Thermostatic cable duct.
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Figure 6: Schematic of the reference system.
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Figure 7: Cable stability data (Amplitude). Blue: outside
RF control room temperature (20°C full scale). Black:
reference signal amplitude (10 %full scale). Green: signal
amplitude data (thermostatic cable duct) (10 %full scale).
Red: signal amplitude data (outside thermostatic cable
duct) (10 %full scale). Horizontal scale: 8 days full scale.
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Figure 8: Phase drift observed at humidity change. Black:
reference phase (10 deg full scale). Red: humidity (100%
full Scale). Brown: temperature (thermostatic chamber)
(0.3°C full scale). Horizontal scale: 8 days full scale.
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Figure 9: Phase drift before and after humidity control.
Pink: humidity (100%full scale) (inside of thermostatic
chamber). Brown: inside thermostatic = chamber
temperature (4°Cfull scale). Black: reference phase (10
deg full scale). Horizontal: 8 days full scale.
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Figure 10: Test stand block diagram for investigation of
RF component humidity dependence.
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Figure 11: Humidity depence test data of BPF. Pink:
humidity (100% full scale). Green: temperature (10 deg
full scale). Blue: BPF phase (10 deg full scale). Light
blue: test reference phase (5 deg full scale). Horizontal
scale: 3 days full scale.
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