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Research on precise measurement of microwave and terahertz wave using cesium
atom
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Research on quantum sensors of electromagnetic waves based on the
interaction with cesium atoms is performed. In previous studies, we have realized microwave
intensity measurement using the Rabi frequency of cesium atoms and developed an electromagnetic wave

sensor that is Sl-traceable, fast, and has high spatial resolution. In this research, we will
specifically focus on (1) development to arbitrary frequency of electromagnetic wave to be measured
using Zeeman effect and elemental technologies for millimeter wave and terahertz wave measurement,
(2) development of visualization technology of electromagnetic wave using fluorescence of cesium
atoms associated with multiple resonance, (3) development of local measurement method of
electromagnetic wave in free space and on circuit boards using optical scanning. Through this
research, we aim to open up a new field of quantum measurement of electromagnetic wave intensity.
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Fig. 5. Resonant frequency as a function of static magnetic flux density.
The frequencies measured from the double-resonance spectra and calculated
from the Breit-Rabi formula are represented as circles and broken lines,

respectively.
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Fig. 5. Visualized 2-D polarimetry of RF waves on MSL. RF waves visualized with the dc magnetic field along the (a) x-, (b) y-, or (c) z-axis or (d) not
at all are shown. There are continuous nodes above the MSL in (a) and (c), while there are alternate patterns of loops and nodes in (b)
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Fig. 3. Photograph of the patch antenna and glass cell (a)
and infrared photograph of two laser light paths (b).
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