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Abstract

A five-year project (MEXT advanced Accelerator element Technology Development (MEXT-ATD)) funded by the Ministry
of Education, Culture, Sports, Science and Technology (MEXT) began at KEK in FY2023. The final goal is to manufacture
a cryo-module that satisfies the ILC (International Linear Collider) specifications and to conduct cooling tests. The necessary
components such as cavities, input couplers, magnetic shields, and so on will be manufactured according to the Technical Design
Document (TDR) published in 2013. The basic design of the input coupler of ITN cryo-module will be based on the design of
the European XFEL currently in operation in Europe. On the other hand, for higher reliability, a new ceramic window, recently
developed in collaboration between KEK and a Japanese manufacturer company, will be installed. For this purpose, the RF
design was redone and the ceramic thickness was optimized under the Japan-U.S. Science and Technology Cooperation. In
addition, ceramic samples were fabricated for brazing tests, thermal cycling tests, and TiN coating tests. We will start the actual
manufacturing phase of the input couplers in FY2024. In this presentation, we will report on the recent progress.
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2. SPECIFICATION OF FPC
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Table 1: Specification of FPC

Parameter Specification Unit
Frequency 1.3 GHz
Operation pulse width 1.65 msec
Operation repetition rate | 5 (usual) / 10 (low energy) Hz
Required RF power ~400 kW
in operation
Range of external Q (1.0-10) x10°
RF power > 1.2 MW for £400 psec
in cryomodule > 500 kW for > 400 psec
RF power in test stand > 600 kW for 1.6 msec
Number of windows 2
Bias voltage capability Required
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Table 2: Comparison of Ceramics Properties of E-XFEL and
A479U

€ tand Wall Thickness
E-XFEL at 1.0 GHz | 9.3 | 2.6x10~ % 6.0 mm
A479U at 1.3 GHz | 9.7 [ 3.6x10°° 5.7 mm

3. RF DESIGN OF POWER COUPLER BY
CST
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3.1 Fundamental Mode Power Coupler(FPC)
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Figure 1: Simulation model of FPC defined by KEK.
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Figure 2: Sy value as a function of frequency for FPC.

3.2 Test Stand model
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Figure 3: Simulation model of RF test stand of FPC.
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Figure 4: Sy, value as a function of frequency for RF test stand
of FPC.

4. QUALITY CONTROL/ASSURANCE BE-
FORE PRODUCTION
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Table 3: Sample Tests for Ceramics Materials

‘ Process \ Item to be checked \
Brazing Brazing test (cold/warm)
Brazing Thermal cycle test (only cold)
Brazing Tensile test (cold/warm)
TiN coating TiN coating (cold/warm)

Copper Plating | RRR measurement at various thickness

Copper Plating Mechanical property check
Bellows Lifetime test

For thermal cycle tes g
g 8]

Figure 5: Photo of cold ceramics samples.

5. SUMMARY
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