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Abstract

We have manufactured the cave of the performance which ERL requires in vertical measurement. However, when it
modularizes and includes in beamline, performance degradation has happened. Recovery from this performance
degradation is our present subject. We performed the helium process as the method of cavity performance recovery
reported partly, and tried performance recovery of a cavity. As a result of having performed the helium process, recovery
from cavity performance degradation was seen and having removed the emitter in the helium process was checked.
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Figure 1: (Left) Performance result of two cavities in
vertical measurement. A horizontal axis shows an
acceleration slope (Eacc) and a vertical axis shows Q value
(Q0). (Right) Cavity performance degradation due to full-
assembly - (open circles and squares, ) during beam
operation - (solid circles squares and triangles).
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Figure 2: (Left) Layout of Si PIN diodes. (Right) X-ray
Mapping system mounted on the cavity.
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Table 1 : Parameters for KEK-ERL Model-2 Cavity

Frequency | 1.3GHz | Coupling 3.8%
Rsh/Q 897 Q | Geom.Fac. 289 Q
Epeak/Eacc 3.0[2.0] | Hpeak/Eace 42.50¢/(MV/m)
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Figure 3: Setup of He line for He processing.
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3. Results of vertical tests
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Table 2: History of Vertical Tests and Surface
Treatments

Surface treatment etc. Aim of VT
I*test | EP(100 um), Performance
Annealing, check
EP2(20 um), HPR,
Baking
2" test | EP(20 um), HPR, | Performance
Baking check
39 test | Warm-up Check  Q-value
after warm-up
4" test | HPR (assembly input | HPR study
and bottom flanges)
5htest | Keep with vacuum | Check
condition reproducibility
(same with 4')
6Mtest | Ar purge (No flange | Check Ar purge
assembly) procedure
7" test | (Warm up) System check of
He processing (0)
8 test | (Warm up) Study on He
processing (1)
9" test | Flange disassembly and | Check dust
assembly contamination
from re-assembly
procedure
10t (Warm up) Study on He
test processing (2)
11t HPR (assembly all | HPR study
test flanges)

 and 8™ vertical test results
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Figure 4: QO vs Eacc plot before and after He-processing.
Green(Red) plots shows the Q-E results before(after) He
processing on left vertical axis. Right vertical axis shows
the radiation by Aloka.
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Figure 5: X-ray mapping profile before and after He
processing. One emitter disappeared on 8cell 310°.
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Figure 6: Top (bottom) figures show the Q-E curve with x-
ray mapping profile before (during) He processing.
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Figure 7: X-ray mapping profile of 2x10 Pa pressure at
10MV/m.
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Figure 8: x-ray mapping proﬁle before and after He
processing on 10" vertical test.
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