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ACHIEVEMENT OF HIGH ACCELERATION FIELD (40MV/m)

IN L-BAND SUPER CONDUCTING CAVITY AT KEK

Ono M., Noguchi S., Saito K., Kako E., Shishido T., Inoue H., Funahashi Y., Fujino T., Koizumi S.,
Higuchi T.7, Suzuki T.*, Umezawa H.”* and Takeuchi K.**
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ABSTRACT
High accelerating field of 40 MV/m has been achieved in a L-band (1.3GHz) single-cell niobium super conducting

cavity at KEK. The Q0-value was ~ 8x10 at 1.8 K He-bath temperature. No QQ degradation due to field emission were
observed. The maximum field was limited by a thermal quench. The noticeable surface preparation carried out in this
cavity were as follows, (1) 1400 ‘C annealing at half-cell, (2) mechanical polishing (tumbling; 10« m), (3) electrical
polishing (EP; 120« m) and (4) high pressure rinsing (HPR; 80 kgf/cm® pure water). The tumbling, HPR and EP
(occasionally chemical polishing was used ; CP) have been already shown as good enough preparations for achievement
25 ~ 30 MV/m acceleration field as indicated in series of cavity tests at KEK since 1991. The heat treatment (1400 °C
annealing) at half-cell (before welding to form a single-cell cavity ) was a first trial, and good result may indicate that
this treatment effective for making defect -free surface. It is too early to conclude that 1400 °C annealing is necessarily
treatment for achievement of 40 MV/m, because our old heat treated cavities (1400 °C annealing even though at the
single-cell and the following preparation conditions were different) showed no remarkable effects and one cavity measured
at CEBAF achieved 43 MV/m without heat treatment,

In the HPR and the final rinsing, only the demineralized water (-.1 , S; pure water) were used. No need to use an
ultra-pure water (demineralized, filterd and ultraviolet-sterilized water) for up to 40 MV/m (-72 MV/m at surface) is
good feature for cost reduction when we consider the mass production of the cavity.
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