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Abstract

A drift tube linac (DTL) is used in the J-PARC linac. An event occurred in the DTL cavity where the arc sensor module
frequently detected electrical discharges. The area of discharge was the ceramic surface of the RF window. When removed
and checked, there were discharge marks on the vacuum seal material and ceramic. In addition, dust had accumulated
inside of the DTL. Discharge marks were observed using a laser microscope. Melting marks were found on the surface
of the vacuum sealant, and adhesions were found on the surface of the ceramic. The relative permittivity and tand of the
removed ceramics were measured using a cavity resonator. The relative permittivity did not change, but the tand increased

the longer it was used.
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Table 1: The DTL3 Parameters

Tank diameter 561 mm
Tank length 7323 mm
Operating frequency 324 MHz
Cavity poewr 920 kW
Input power Upstream 550 kW
(2 RF Couplers) Downstream 560 kW
Beam energy In 36.7 MeV

Out 50 MeV
Average electric field 2.9 MV/m
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Figure 1: The RF coupler for the DTL.
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Figure 2: Cross-sectional view of the RF coupler for the
DTL.
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Figure 3: Cavity power waveform of the DTL3. The red
graph shows the waveform for normal operation, and the
blue graph shows the waveform when a discharge event
occurs.
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Figure 4: A camera and an arc sensor mounted on
viewport.
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Figure 5: Ceramics and vacuum seals where electrical
discharges were occurring.
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Dust was found on the underside of the
coupler port area inside the cavity.
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Figure 6: Photograph of the interior of the DTL3 cavity
observed using a fiberscope. Dust is adhering to the
underside of the coupler port area inside the cavity.
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Figure 7: Observation of point A on the surface of the
vacuum seal using a laser microscope.

Figure 8: Observations of point B on the ceramic surface
using a laser microscope.
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Table 2: Measured results in TE111 mode for ceramics. Resonant frequency and Q-value were measured using the cavity
resonator. The relative permittivity and Tand were simulated by HFSS.

Resonance relative
M iti Exch i | . T 10
ounted position xchange year Use period frequency (MHz) Q value permittivity and (x107°)

Unused 1165.55 9960 9.89 2.14

+0.01 +70 +0.01 +0.07
Upstream side 1164.30 8720 9.91 3.70
coupler 2017 7 years +0.04 +510 +0.01 +0.72
Downstream side 2017 7 vears 1165.84 9190 9.88 3.03
coupler y £0.01 +140 £0.01 £0.18
Upstream side 1164.70 9710 9.91 2.42
coupler 2019 2 years +0.02 +60 +0.01 +0.07
Downstream side 2019 2 vears 1165.13 9560 9.90 2.59
coupler Y +0.01 +120 +0.01 +0.14
Upstream side 1165.48 9530 9.89 2.62
coupler 2023 4 years +0.02 +50 +0.01 +0.06
Downstream side 2023 4 vears 1164.08 9410 9.92 2.77
coupler Y +0.01 +120 +0.01 £0.15

Figure 9: The photograph of the cavity resonator.
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