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Abstract

An injector cryomodule for compact energy recovery linac (cERL) at KEK contains three 2-cell superconducting
cavities. Although the cavity performance severely degraded due to field emission during the warm-up period when
operation was stopped, the cavity performance was successfully recovered by high power RF pulsed conditioning. In
this paper, the result of high power RF pulsed conditioning is reported.
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Figure 1: cERL injector cryomodule.

# nat-ima@post.kek.jp

Fo, T 4= RIS a IR ZEHNLD X RO
FmH—D % NFERZERD FREROE — LT A DA
T (Upper), FifiFRDOE —LT A DE T (Down), JH [
D BCRHAI ORI T B (Center) D 3 DETIZ H LT Bl A
F 4BV FR)BD A — 57 L) T E = H(MAR-762)
REIFLTVD,

Center

VoI

Figure 2: Location of X-ray sensors around cryomodule.
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Figure 3: The history of x-ray radiation of the injector
module.
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Figure 4: The history of x-ray radiation of each cavity.
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Table 1: Pulsed Conditioning Parameters

Pulse width [msec] | Frequency [Hz] | Duty [%] Q. Q I/L
1 1 6 6

Cavit m 10 10 ] 13%10° 1.0x 10
Cavi2 05'5 10 055 53%10°| 49 % 10°
Cavi#3 05'5 10 055 49%10° | 45x10°
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Figure 5: Waveform of transmitted RF signals.
Comparison between normal (top) and quench (bottom).
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Figure 6: Pulsed RF conditioning results of Eacc (top),
X-ray radiation (bottom) in No.1 cavity.
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Figure 7: Comparison of the x-ray radiation level before
and after pulsed RF conditioning in No.1 cavity.

Figure 8 |Z Cav#2 I[ZBITDH/ VAT ia=u0
BED Eace & X MEOEERT, 7LVARE 0.5 msec
TlE 8 MV/m R 1=HT-000 X MEAFEA LAY | B
K Eacc 2 16.6 MV/m T X &I EFEE 11.2
mSv/h, MIEERAY 3.54 mSv/h, FifEk2s 3.89 mSv/h T
HoT-, 7L AR 5 msec TiX 8 MV/m 25 X fR3ZA4
L. &K Eacc I 12 MV/m £TLD ERST, 7oF
BRI LT, X #REIE EEER2Y 7.31 mSv/h, IR
2.34 mSv/h, FiEEAS 2.45 mSv/h Toh-7-, Figure 9 12
NN AAL T 4 a=r T RHIiIBED CW IERRIZ IS HI0E
BHE X MEOBRE RS, VAT a=r s
AL 6 MV/m 25 X BRORENRSN-A, 7L A2
VT4 am 7 R1E 8 MV/m b X AR RSN, X
R Bace 28 8.1 MV/m DRI SV 2R F 43 9=
ZRIDS EPEDY 1.21 mSv/h, lEER2Y 0.21 mSv/h, Tt
T 1.35 mSv/h FREETHT=N, LRI T 4ia=
U7 HBIZITFNE R 0.03 mSv/h, 0.008 mSv/h, 0.014

* <<

15 14
3 11

10

0.5ms, 10Hz

Eacc [MV/m]

10 1 /L 3Q, 1 Arc Yother

10°
< 10 F
7]
E 10°
g
< 107"
1072
-3
10 T T T T T
0 2 4 6 8
Time [hour]

Figure 8: Pulsed RF conditioning results of Eacc (top),
X-ray radiation (bottom) in No.2 cavity.
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Figure 9: Comparison of the x-ray radiation level before
and after pulsed RF conditioning in No.2 cavity.
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Figure 10: Pulsed RF conditioning results of Eacc (top),
X-ray radiation (bottom) in No.3 cavity.
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Figure 11: Comparison of the x-ray radiation level before
and after pulsed RF conditioning in No.3 cavity.
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Figure 12: Total accelerating voltage of three cavities vs
X-ray radiation before and after pulsed RF conditioning.
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