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THE SURFACE TREATMENT AND THE PERFORMANCE EVALUTION FOR 9-CELL
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Abstract

Research at the High Energy Accelerator Research Organization (KEK) focuses on niobium superconducting cavities.
In this study, a 1.3 GHz nine-cell cavity, manufactured from fine-grain niobium plate and designed for high-pressure gas
safety regulation, is being examined. This cavity undergoes a series of standard surface treatments, including
electropolishing, annealing, ultrasonic cleaning, high-pressure ultrapure water cleaning, and baking. Performance
evaluations, concentrating on Q-values and acceleration gradients, are conducted at the KEK superconducting RF test
facility. A series of the surface treatment and the results of vertical tests are presented.
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Figure 1: Apparatus of KEK-6.
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Figure 2: On-axis Electric field for passband mode[1].
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Figure 3: Flow of surface treatment.
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Figure 4: Current density, cavity temperature and removed
amount of EP-1(left) and EP-2(right).
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Figure 5: Temperature and vacuum level during baking
process.
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Table 2: Summary of Quench Points and Radiation Spots

Performance Radiation
Limitation

7t initial Radiation Limit Explosion

7t final Radiation Limit Iris-1,2/2,3/4,5/5,6

89w Quench at Cell-9 No radiation
210°,342° (Multipacting)

6/9 Quench at Cell-6 Iris-5,6 100°-120°
198°-240°

4/9 Quench at Cell-6 Iris-5,6 110°-130°
198°-240°

39m Quench at Cell-5 Iris-5,6 300°-320°
270°-300°

29w Radiation Limit Iris-5,6 110°-130°
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