GPPU Experimental Course

P6 (GEP=4)

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

Microwave plays important roles in experimental particle physics. The most typical one is
accelerator cavity and in recent years, microwave measurements themselves are the
observables, such as CMB and dark matter search for axion/hidden photon. In this course, the
students acquire basic knowledge of microwave and some measurement techniques through
an experiment on a superconducting microwave cavity. The students also get knowledge on

the super conductor.

Contents

Microwaves have been used in particle physics and astro-particle physics. One of the
traditional examples is microwave accelerator cavity, and newer one is a experimental
search for Axion, dark photons, etc. In this course, we will conduct basic experiments on
a superconducting microwave cavity, which is used in the above two examples, and learn
their principles and applications.

Microwave technology and particle physics

Basic of microwave and microwave cavity

Experimental setups (Vector Network Analyzer and Cryostat)

Transmission (S21) measurement of a superconducting cavity
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Textbook and References

No specific texts. Some topical or related items are picked up from the following references.
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[2] Calculation for Cosmic Axion Detection, L. Krauss ftfl, PRL 55, 17(1985), pl1797

[3] WISPy Cold Dark Matter, P. Arias ftf, DOI: 10.1088/1475-7516/2012/06/013
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[6] Q factor measurements, analog and digital, D. Kajefz ® 1 ~ 4 Hi

(https://people.engineering.olemiss.edu/darko-kajfez/assets/rfgmeas2b.pdf)
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[9] S-Parameter Design, Agilent AN 154 (http://www.sss-mag.com/pdf/AN154.pdf)
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< 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

2022 Summer

Place Research Center for Neutrino Science, Experimental room for strong
magnetic field
Number of Students | 1~3

Evaluation method

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

In Addition




