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Using dielectric atomic vapor to image the GHz microwave magnetic field [1] [2], electric field [3]
and THz band electric field [4] is an emerging field, in which the field strength measurement
is enabled by detecting either the magnetic-field-driven Rabi frequency or electric-field-induced
Rydberg EIT/Autler-Townes splitting via the well-known nature constants. Compared with
conventional metal probe method, atomic methods are calibration-free, non invasive and highly
spatial resolved. In our group, the near field magnetic strengths above a typical CPW structure
working at 6.8GHz with spatially resolution of <100 pum [2] has been achieved using an ultra-thin
vapor cell. All vector components of the microwave magnetic field can be imaged.

Motivated by the demand for a frequency-tunable microwave magnetic field imager, we
applied a static magnetic field (up to Tesla level), where the Zeeman splittings are larger than
the hyperfine splitting (hyperfine Paschen-Back regime), and microwave magnetic fields from a
few GHz to a few tens of GHz can be detected [5]. We use a pair of permanent magnets and
elevate the cell temperature to get sufficient optical depth. We will present our latest results
on frequency-tunable microwave field imaging and sensing.
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