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Microwave Sensor Using the Rabi Frequency Measurement of Cs Atom
with Optical Pumping

Moto KINOSHITA and Masanori ISHII

Research Ingtitute for Physical Measurement, National Institute of Advanced Industrial Science and Technology (AIST),

1-1-1 Umezono, Tsukuba, Ibaraki 305-8563 Japan

E-mail: moto-kinoshita@aist.go.jp, masanori-ishii @aist.go.jp

Abstract While strengths of microwave have been measured as the power consumption based on the calorimetric method
and as the current or voltage based on Maxwell’s equations, the quantum-based measurement using an atomic
interaction is recently being suggested. The quantum-based measurement utilizes the fact that the Rabi frequency,
which shows a degree of combination between atoms and microwaves, is proportional to the field strength of the
microwaves interacting with the atoms. This new method is expected to achieve a minimally invasive sensor
which is characterized by metal-free and wireless using alaser prove, as well as to be accurate and stable. In this
study, the strength of the microwave at a frequency of 9.2 GHz was measured based on the Rabi frequency of
133 cesium atoms enclosed in a glass cell. The measurement of the microwave power transmitting in a
waveguide is firstly explained. Next, the measurement of the microwave field strength in space, which is

radiated from a horn antenna, is shown.

Keyword microwaves, Rabi frequency, magnetic field strength, cesium
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