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Abstract

TOSHIBA has been developing superconducting cavities for International Linear Collider (ILC) in collaboration
with High Energy Accelerator Research Organization (KEK) since 2009. Two 9-cell superconducting cavities were
fabricated by TOSHIBA. Surface preparations and RF tests of these cavities were performed at Superconducting RF
Test Facility (STF-KEK). The second cavity achieved the maximum accelerating gradient of Egcmax=36.1 MV/m (at
Q,=7.3x10%) and satisfied the specifications of ILC at the third test. In 2012, we fabricated a Higher Order Mode
(HOM) coupler of an input coupler port side and measured the frequency characteristics. Development status of the
superconducting cavity for ILC at TOSHIBA will be presented in this conference.
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Table 1: Main Specifications of a 9-cell Cavity

Frequency 1.3GHz
Active length 1.038 m
Iris diameter 70 mm
Beam tube diameter 80 mm
R/IQ 1036 Q
Geometry factor 270 Q
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Figure 1: Drawing of 9-cell superconducting cavity
without HOM couplers
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Figure 2: 9-cell superconducting cavity (the 2™ cavity)
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Table 2: Surface Preparations for the 2™ Cavity

-
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Preparation 1% test 2" test 3" test
Local grinding — O O
EP1 100 u m 20um 20um
Annealing 750°C X3 hr - —
Pre-tuning O O -
EP2 20um 20um 5um
Degreasing 50°C 50C 50C
with FM-20 X 30 min X 15 min X 15 min
HPR Thr Thr 7hr
Baking 120C 140°C 140°C

X 48 hr X 48 hr X 48 hr
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Figure 3: RF test results of the 2™ cavity
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Figure 4: Transition of heating location of the 2™ cavity
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Table 3: List of Nb Material for HOM Coupler

Parts Size

Outer conductor ¢ 130 mm Xt3 mm

Inner conductor 125 mm X 40 mm Xt10 mm
Monitor port ¢ 22 mm X100 mm

Nob ¢ 14 mm X100 mm

Figure 5: Nb cup by deep drawing (left) and Nb cup by
burring (right)

Figure 6: HOM coupler of the input coupler port side

Figure 7: Measurement of frequency characteristics (at
KEK)
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