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Abstract
To investigate the breakdown characteristic of differences in purity and hardness, three samples of copper, oxygen-

free copper (OFC), 7-nine large-grain copper and 6-nine hot-isotropic-pressed copper, were tested with the DC spark
system at CERN. Measurements of beta, breakdown fields and breakdown probability are presented in this paper.
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P (46) 45) Cu (47)
purity 99.9999% 99.99999% 99.996%
Bi <0.001 <0.001 3
Pb 0.001 0.002 3
impurity o <2 0.5 3
(ppm) P 0.003 0.001 <3
S 0.045 0.05 10
Zn <0.01 <0.01 <1
grain size [mm] <1 10~ 30 <1
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sample name 6N HIP Cu (46) 7N LG Cu (45) OFC Classl Cu (47)
surface condition etched (spot2) mirror (Spot13) mirror (Spot9) mirror (Spot3)
S before 1% spark 30, 42, 33 22, 21, 24 11, 22 42, 43, 15
1* BD E-field [MV/m] 246, 296, 302 412, 315, 317 296, 262 129, 104, 309
Max. BD E-field [MV/m] 246 (1%), 464 (2M), 466 (3'%), 292 (3%,
406 (2, 302 (1%) 315 (1%), 369 (2™ 546 (39 455 (7™M), 429 (4™M)
average [ after a few sparks 7323 68+13 94435 73£20,
(£lo) 87429, 68426
average BD E-field after a few 199+54 17336 178458 208453,
sparks [MV/m] 182435, 225474
ﬂEM after a few sparks [GV/m] 1443 11#1 1545 1543,
154, 1442
average BD  E-field during 181+51 195458 17557 17649
conditioning (~100 sparks) [MV/m] 178465
o (BDR o« E%) 17, 15 11, 11 24, 23 20, 26




