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ABSTRACT

Since 1990, the development of L-band superconducting niobium cavities for high gradient
applications has been pursued at KEK. Five 1.3 GHz single-cell cavities have been prepared to
investigate high gradient phenomena limiting the maximum accelerating gradients. In the latest
tests, the maximum accelerating gradients of more than 20 MV/m have been attained with Q, values
of ~2x10° at 1.9K. However, the deterioration of Q, values after quenching at high fields is the
most serious problem for us. This paper reports results of measurements on several single-cell
cavities and the first 9-cell structure.
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Cavity| Test| RRR Surface Treatment Annealing Qo Eacc,max Limitation
: (low field)| [MV/m] | (Eacc,max)
C1 |1 |35 | CP@70um) no 39x10° | 143 | 84x10® | Quench/(FE)
I | 350 | C.P(10um+5um) 760°C, Shours | 1.5x10'0| 15.5 1.3x10'° | Quench/(F.E)
01 | 350 | HNO3, C.P (5um) no 1.6x1010] 10.1 5.3x108 | Field Emission
c2 | 1 | 350 | EP(120pm+5um) 660°C, 24hours | 2.3x10° | 6.4 1.2x10° | Field Emission
I 350 C.P (30pm+5um) 760°C, Shours 5.0x10° 15.6 3.4x10° Quench / (F.E)
I | 350 | no additional treatment 1.1x10'° 9.0 | 3.2x10° | Field Emission
IV | >400 | EP (20pm) 1400°C, 4hours | 3.0x101°| 205 | 2.2x10'° | Quench/(F.E)
Vv | >400 | EP (30um), HPR no 2.3x10'0] 20.4 1.7x10'° | Quench/ (F.E)
M-1 | T | 100 | EP(110um+5um) | 750°C, 10hours | 2.9x10° | 7.7 1.0x10° | Field Emission
M2 | 1 | 200 | CP00um+5um) | 760°C, Shours 1.1x10'9] 17.3 7.8x10° | Quench/(F.E)
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