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Abstract

We usually encountered the degradation of the superconducting RF cavities on the cryomodule test even though the
performance of these cavities was good on the vertical test. In reality, the degradation of Q-values of two cavities of cERL
main-linac were observed after cryomodule assembly in KEK [1]. Some dust and invisible particles might enter the cavity
and generate field emission during the assembly work and vacuum work under pumping and/or venting of the cavity.
Field emission is the most important cause of this degradation. Slow pumping system allow us not to enter the particulate
into the cavity during pumping and/or venting of the cavity. In this paper, we show the development work of this slow
pumping & venting system and its performance by using the vacuum particle sensor.
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Figure 1: The block diagram of slow pumping & venting system.

Figure 2: Picture of slow pumping & venting system.
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Figure 3: The detailed block diagram under slow pumping (left)
& slow venting (right).
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Figure 4: Sp of aicleeasurement with ERL 9cell cavity by
using slow pumping & venting system.
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Figure 5: Particle measurement results during slow venting &
pumping by using the measurement system as shown in Figure 4.
(Top) The flow ratio of mass flow meter during venting (blue
line) and pumping (orange line) with measured pressure (black
line). (Bottom) The measured particles with 6 particle size region
from 0.3 um to more than 3.6 um with measured pressure.
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Figure 6: Particle measurement results under controlling slow
venting & pumping by using the measurement system as shown
in Figure 4. (Top) The flow ratio of mass flow meter during
venting (blue line) and pumping (orange line) with measured
pressure (black line). (Bottom) The measured particles with 6
particle size region from 0.3 um to more than 3.6 um with
measured pressure.
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Figure 7: Detailed block diagram of slow pumping & venting
system with 9cell cavity and valve assign (red).

Table 1: Particle Measurement Results under V9, V10

Open/Close (in the air)

speed Valve 5 | BAPAIEE] | Particle 24

slow V9 close 1455324% | 0
V10 open 14739% |0
V10 close 2477 0
V9 open 14735% |0

normal VO close 7 0
V10 open 9 b 10
V10 close 11 % 16
V9 open ST 0

fast V9 close 3 0
V10 open 6 142
V10 close 5% 153
V9 open SFb 15

Table 2: Particle Measurement Results under V9, V10
Open/Close (under vacuum condition)

speed Valve 5 | BAFARF# | Particle $t
slow V10 close 145322%0 |0
V9 open 253218 |0
VO close 15718% | 0
V10 open 145742% |0
normal V10 close 14 7 0
V9 open 14 % 0
V9 close 15 % 0
V10 open 20 Fb 0
fast V10 close 6 ¥ 2
V9 open 8 ¥ 0
V9 close 8 Fb 0
V10 open 7R 25
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Table 3: Particle Measurement Results under V1
Open/Close (under vacuum condition)

speed Valve &1 BHEARER] | Particle 2k
slow V1 open 14319% |0
V1 close 157 4% 0
normal V1 open 14 ¥» 0
V1 close 12 ¥ 0
fast V1 open 5 32
V1 close 67 6
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Figure 8: First test of particle vacuum sensor under vacuum
condition.
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Figure 9: Total particle count during N2 venting at setup as shown
in Figure 8.
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