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Abstract

The International Linear Collider (ILC) is a next-generation particle accelerator under consideration for construction.
The main purpose of the ILC is to accelerate electrons and positrons in a linear superconducting accelerator to produce
Higgs bosons by head-on collisions at the center-of-mass system energy = 250 GeV and to study their detailed properties
in a low background environment. the standard superconducting accelerating cavity in the world is made by Nb material.
1.3 GHz Nb elliptical cavity has experimentally achieved acceleration gradients up to Eacc = 50 MV/m. In contrast, it is
theoretically predicted that maximum acceleration gradients can be lifted up to Eacc = 100 MV/m by using Nbs;Sn-
insulater-bulkNb structure on an inner Nb cavity. Such a significant improvement in performance would be a major
advance not only in the field of particle experiments such as ILC, but also in industrial applications such as the
miniaturization of accelerators. The previous study has been conducted on the generation of NbN-SiO2-Nb structures on
a flat sample and their usefulness. Theoretically, the maximum acceleration gradient of NbN-SiO2-Nb structures is
expected to increase by about 30% compared to Nb. In the future, we are aiming a film formation method using pulsed
DC magnetron sputtering for film deposition experiments on the inside surface of cavity. In particular, it is important to
develop a mixed cathode for sputtering of alloys inside the acceleration cavity, because Nb3Sn-insulater-bulkNb structure
is achieved by Nb/Sn mixed cathode. Nowadays the magnetron sputtering can be simulated by computer software, we
will simulate sputtering in consideration of the magnetic field and investigate the distribution and thickness of the films.
By exploring these experimental conditions, we will conduct efficient film formation tests and evaluate the performance
of stacked thin film structures in cavities in the simulation. In this presentation, we will report the details of these studies
on film deposition inside accelerated cavities.
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Figure 2: Dependence of the effective Hcl of
NbN/SiO2/Nb multilayer samples on the thickness of the
NDN layer. This image is cited from [3].
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Figure 3: Schema of sputtering on flat plate.
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Figure 4: Actual device of sputtering inside the cavity.
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Figure 5: Schema of sputtering inside the cavity.
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Figure 6: Schema of mixed cathodes.
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Figure 7: Simulation setup (Cylinder).
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Figure 8: Changes of the number of superparticles against
time.
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Figure 9: Distributions of the generation rate on Ar" and
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