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Basic R&D for High Gradient SC Niobium Cavity in KEK L-band Group

High Gradient

SC Cavity
Eacc ~ 40MV/m

Degradation-free Cost-Effective
Final Cavity Assembly Cavity Production
Method

1) High pure niobium material RRR~200 1) Opening vacuum with Argon Gas 1) Nb/Cu Clad Seamless Cavity
2) Electropolishing (EP) 2) Simple Aluminum Vacuum Sealing 2) Simplified Surface Treatment
3) High Pressure Water Rinsing (HPR)
4) Baking (70~140°C)
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High Gradient & Highly Reliable &  Cost-effective SC Cavity




Discovery of Superiority of EP with High Gradient
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® K-14 : half cell annealed at 140%C, EP, HPR, Bake

Eon O K-8 : BP, 760C anneald, EP, HPR, Bakg

(2 X K-9:BP, 760C annealed, EP, HPR, Bakeé

------- 2o JL-1:fabricated at CEBAF, CP, EP, HPR, Bakg
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CPIZxt9 %Baking Effect (BiEDFER)
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Coupled Problem
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Magnetic Critical FieldA®

Eacc ~ 40MV/m = 43.8x40 = 1750 Oe =HcRF
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Grain Boundary Steps on EBW Seams
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Magnetic Field Enhancement Model on The Step

Normal Conducting region
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Limitation of 1750 Oe
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_What is the correct model for He~

1 1
Planenucleation: ¢ ; = Eu&Hg - EMHZ ~0
1
AC Application: H => EH
_ 1 2 1 2 o . LRF_ E . AP By K.Saito
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Model Comparison with Experiment
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Only the vortex line nucleation can fit the experimental result.
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Vortex Line Nucleation ModellE
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Vortex Line Nucleation ModellZ
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11. Summary

o ZHATBEEEROEEEME. SERICOVTEERABRIC
ELTULVS,

. NbSNDESHHLLHEIZ B ERIEHEETELRL,

¢ Tl&. NbIBEEZRTSOMV/ MO E(IHNT-H ?

NO!!

11-13/May/2011 HAMBRERESEER/— 571
K.Saito 2011



