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Abstract

An injector cryomodule for compact energy recovery linac (cERL) at KEK contains three 2-cell
superconducting cavities. The cavity performance severely degraded due to field emission during long

term beam operation.

High power RF pulsed conditioning was carried out in order to recover the

cavity performance. The status of the performance recovery in three cavities is described in this paper.
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Figure 1: cERL injector cryomodule.

Figure 2: Injector cryomodule installed in the beam line.
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Figure 3: Location of X-ray sensors around cryomodule.
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Table 1: X-ray Radiation Level at 7 MV/m in CW

Operation before Pulsed RF Conditioning

Eacc Upper Center Down He flow

[MV/m] [mSv/h] [mSv/h] [mSv/h]  [m?h]
CAV#1 7.05 1.55 0.24 0.02 427
CAV#2 7.04 7.28 1.97 2.08 61.2
CAV#3 7.00 2.81 4.50 51.32 70.0
CAV#123 AVE 700 @ 3227 545 51.75 80.0
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Figure 4: Procedures of pulsed RF conditioning.
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Figure 5: Pulsed RF conditioning results of Eacc, He flow
rate and X-ray radiation level in No.1 cavity.
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Figure 6: Comparison of X-ray radiation level before and
after pulsed RF conditioning in No.1 Cavity.
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Figure 7: Pulsed RF conditioning results of Eacc, He

flow rate and X-ray radiation level in No.2 cavity.

100
Field Emission onset
SMV/m -> 8 MV/m
10
before
= i Eupper (B)
=
"g ™ center (B)
= | ] after Edown
£ 0.1 u i
# i *upper (A)
0.01 - : center (A)
+down (A)
0.001 -
0 2 4 6 8
Eacc [MV/m]

Figure 8: Comparison of X-ray radiation level before and
after pulsed RF conditioning in No.2 Cavity.
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Figure 9: Pulsed RF conditioning results of Eacc, He flow
rate and X-ray radiation level in No.3 cavity.
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Figure 10: Comparison of X-ray radiation level before
and after pulsed RF conditioning in No.3 Cavity.
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Figure 11: Trend of Eacc, He flow rates and X-ray level
in CW operation before and after pulsed RF conditioning.
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Figure 12: Total accelerating voltage of three cavities vs.
X-ray before and after pulsed RF conditioning.
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Figure 13: Total accelerating voltage of three cavities
vs. He flow rate before and after pulsed RF conditioning.

Table 2: Results at 7 MV/m in CW Operation after Pulsed
RF Conditioning

Eace Upper Center Down  He flow
[MV/m] [mSv/h] [mSv/h] [mSvh] [m¥h]
CAV#I 7.01 0.0 0.0 0.0 454
CAV#2 7.01 0.0 0.0 0.0 51.2
CAV#3 711 0.06 0.05 0.34 34.6
CAV#12.3 AVE. 7.00 0.74 0.04 0.31 61.6
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Figure 14: Changes of X-ray at 7 MV/m while beam
operation.
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