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Microwave technology for particle and
astroparticle physics.

Instructor: Yasuhiro Kishimoto (kisimoto@awa.tohoku.ac.jp, RCNS Annex )
GPPU Experimental Point (GEP): 4

Goal of Study

Technologies on superconductor and microwave technology are widely used in experiments
on particle physics and astroparticle physics.

One example is microwave resonant cavities and superconducting magnets used in
accelerators, where particles are accelerated in a microwave cavity and their trajectories are
bent by a superconducting magnet.

In another example, the search for dark matter candidate particles called axions uses
superconducting microwave detectors and powerful superconducting magnets.

However, while the applications of both superconducting and microwave technologies are
expanding in the fields of elementary particles and atomic nuclei, it cannot be said that there
are many opportunities to learn them.

This course provides opportunities to use them.

Contents

As mentioned above, microwave technology and superconducting technology are very
important factors.

In this course, you will learn basic but practically important applications using a
superconducting microwave cavity.

Microwave technology and particle physics.

Basics of microwave and microwave cavity.

Transmission (S21) measurement of a cavity.

Simulation study on coupling between a cavity and a waveguide to feed microwave
into cavity

Textbook and References
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No specific texts. Some topical or related items are picked up from the following references.
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Progress Schedule

< Day 1 Lectures about microwave and particle physics
< Day 2 Lecture about microwave cavity and exercise on design of a microwave cavity

< Day 3-4 Experiment on a superconducting microwave cavity (Q-value measurement
via S21 spectrum)

Other Details
Course Period 2024 Summer
Place Research Center for Neutrino Science, Experimental room for strong

magnetic field

Number of Students | 1~3
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Evaluation method

The evaluation will be based on report of the experiment (100%).

In Addition




