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Abstract

The International Linear Collider Technical Design Report (ILC-TDR [1]) describes detail design for ILC and specifies
to use TESLA 9 cell SRF cavity with ILC short beam pipe. At Superconducting RF Test Facility (STF) in KEK, the 9
cell TELSA-like cavities were developed and studied for the ILC. In 2015, four 9 cell TESLA cavities based on Euro-
XFEL design were fabricated. This is the first time of fabrication by the domestic companies. Since the cavities are the
same design of ILC-TDR except for one of beam pipe length, to evaluate RF performance using STF facilities and process
is important for ILC. The procedure of 9 cell TESLA cavity processing and handling using the ILC recipe and the result
of performance evaluation of one of 9 cell TESLA cavity are introduced and discussed in this report.
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Figure 1: Drawing of 9 cell TESLA cavity. The center part
of cavity is omitted.
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Table 1: Specification of TESLA Cavity

ZE{F D fLARZ Table

Parameter | Value

Type of accelerating structure
Accelerating mode

Type of cavity-cell shape
Fundamental frequency

Operation:

— Average gradient (range allowed)
— Quality factor (at 31.5 MV/m)
Qualification:

— Average gradient (range allowed)
— Quality factor (at 35 MV/m)

— Field flatness

— Acceptable radiation (at 35 MV/m)
Active length

Standing wave
TMo10, m-mode
Tesla (or Tesla-like)
1.300 GHz

31.5MV/m (£20%)
> 1 x 101

35.0 MV/m (+20%)
> 0.8 x 10%°
>95%
< 1072 mGy/min
1038.5mm

Total length (beam flanges face-to—iace) 1283.4 mm
Input-coupler pitch d luding inter- 1326.7mm
Number of cells 9
Cell-to-cell coupling 1.87%
Iris aperture diameter (inner/end cell) 70/78 mm
Equator inner diameter ~210mm
R/Q 1036 Q2
Epeak/Eace 2.0
Byeak/ Bace 4.26mT/(MV/m)
Tunable range +300 kHz
Af/AL 315 kHz/mm
Number of HOM couplers 2

Qezt for high-impedance HOM < 1.0 x 10°

Nb material for cavity (incl. HOM coupler and beam pipe):
- RRR >300

— Mechanical yield strength (annealed) >39 MPa
Material for helium tank Nb-Ti Alloy
0.2MPa
0.3MPa

Max design pressure (high-pressure safety code)
Max hydraulic-test pressure
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Figure 2: Picture of 9 cell TESLA cavities (TB9-TSBO1,
TB9-TSBO02). TB9-TSBO1 (front) is used for this research.
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Figure 3: Field flatness of the pi-mode after tuning. The
result was 96%.
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Figure 4: Setup of coupling constant measurement at room
temperature.
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Figure 5: Cross-sectional drawings of input port (left) and
pickup port (right).
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Figure 6: Setup of the vertical test (left). Picture of cavity
setup for vertical test (right).
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Figure 7: Result of vertical test. Blue solid circles show Qo
vs Eace. Red open circles show X-ray dose vs Eqcc.
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Temperature map of TBY_TSBO1 (17/4/13) Xeray map of TB9_TSBO1 (17/4/13)
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Figure 8: Result of temperature map at around quench field
(left). 2 cell equator 210 degrees is a hot spot. Result of X-
ray map (right). Strong X-ray is detected at iris between
cell 1 and cell 2 120 degrees.
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Figure 9: Picture of local grinding mark at 2 cell equator
163 degrees longitude (No. 1 & No.2). Pictures of defect
at 2 cell equator 178 degrees longitude (No. 3) and 2 cell
equator 77 degrees longitude (No. 4) on inner surface.
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Figure 10: CCD microphotograph of local grinding mark
(No.1). 3D scanning image of center of local grinding mark
(No.2) and edge of local grinding mark (No3) using laser
microscope.
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