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Abstract

In the J-PARC linac, it was clear that the momentum od the output beam fluctuates depending on the humidity of the
klystron gallery. Therefore, we have measured the humidity characteristics of RF devices relating to the digital feedback
and feedfoward (DFB-FF), the RF reference distribution system. The local constant temperature and humidity enviro-
ments in the 19” racks were installed, and the phase drift depending on the gallery humidity was measured and corrected
using the DFB-FF system as the demonstration. In addition, the RF reference distribution system will be modified to be
able to measure the phase drift and adjust for this effect at the summer shutdown of 2020.
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Table 1: Temperature and Humidity Coefficients per a 10 m Cable for Various Types of Cables against 972MHz RF

outer insulator humidity temperature
name size, materials size,materials coefficient coefficient

[mm] [mm] [deg./50%] [deg./deg.C]

(rise/fall)
5B-008X-23-23  ¢3.16, flame-retardantn  ¢1.65, cross-linked —5.14 +0.4734/4+0.3684
non-halogen polyethylene

5B-041-96-96 ¢3.10, ETFE ¢2.30, Microporous PTFE —0.40 —0.0648/—0.0657
5B-029-60-60 ¢4.10, ETFE ¢#0.98, PTFE —0.69 +0.3881/40.3963
5B-072-94-94 ¢5.30, FEP ¢4.05, Microporous PTFE —0.37 —0.0366/—0.0380
5B-055-94-94 ¢5.46, FEP ¢4.19, Microporous PTFE —0.05 +0.1458/40.1362
5B-002-18-07 ¢2.20, seamless Cu ¢1.68, PTFE —0.02 +0.1124/4-0.1110
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Table 2: Temperature and Humidity Coefficients per a 1500 mm Micro Strip Line for Various Types of Substrates against

972MHz RF

coefficient of water relative humidity ~ temperature
name materials linear expansion absorption permittivity coefficient  coefficient

[ppm/deg.C] [%] [deg./50%] [deg./deg.C]
MEG6 PPE 14~16/14~16 0.14 3.4 —8.13 —0.0064
CGP500A  Teflon 21/21 0.01 2.6 —0.59 —0.0543
Ro4350B  ceramic filler 14/16 0.06 3.48 —0.67 —0.0844
Ro4003C  ceramic filler 11/14 0.08 3.38 —0.15 +0.2033
R1705SX  glass epoxy FR-4  11~13/13~15 0.06 4.7 —2.75 —0.7254

Table 3: Temperature and Humidity Coefficient of a Vector
Network Analyzer, N9913A against 972MHz RF

humidity temperature
N9913A coefficient coefficient
(serial No.) [deg./50%] [deg./deg.C]
(rise/fall)
MY58312428 —0.011 —0.040/—0.040
MY58312427 —+0.009 +0.031/4-0.023

Table 4: Temperature and Humidity Coefficients of Neigh-
boring Cavity Phase Monitors

neighboring  humidity temperature
cavity coefficient coefficient
phase [deg./50%] [deg./deg.C]
monitor (rise/fall)
324MHz +0.061 —0.001/—-0.002
972MHz —+0.050 +0.004/4-0.001
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Figure 1: Configuration of 324MHz and 972MHz LLRF
systems with constant temperature and humidity enviro-
ment.
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Figure 2: Trends of (a) phase drift measured by the phase
drift monitor and (b) humidity of the klystron gallery, re-
spectively.
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Figure 3: Correlation of measured values between the
neighboring cavity phase monitor and the phase drift mon-
itor.
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Figure 4: Trends of (a) phase drift measured by the phase
drift monitor using the phase drift correction and (b) hu-
midity of the klystron gallery, respectively.
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Figure 5: Upgrading plan of the RF reference distribution system.
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