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• Development of a fieldable optically pumped magnetometer (OPM) 
capable of operating with high sensitivity unshielded in Earth’s field.

Fig. 1: Layout of our magnetometer at a high level, showing lasers, 
optics, and electronics. DDS: direct digital synthesizer. HWP: half-wave 
plate. QWP: quarter wave palate. PBS: polarizing beam-splitter. PDZ: z 
axis photodiode. PDT

(1,2): transverse photodiodes 1 and 2. The 
difference signal of the transverse photodiodes is used for balanced 
photodetection after transimpedance amplification
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Figure 4: SolidWorks model of the 3D printed miniaturized 
magnetometer. Labels correspond to Figure 1.

Rb Cell Oven

Fig. 5: Details of the field control PCBs. (a) Current distribution over all 
six faces of the cubic vapor cell oven. (b) PCBs mounted on the cell 
oven and connected with twisted pair wires

Feedback Performance

Table 1: Feedback performance of they variometer after PID 
optimization. Bandwidths were extracted from fitting decaying 
exponentials to the feedback response of the system to a square wave 
modulation of the magnetic field. Slew rates were found by applying a 
1s linear ramp of the magnetic field and increasing the amplitude until 
the system became unstable.

Channel Bandwidth (Hz) Max Slew Rate (µT/s)

z 97 33

x 67 8

y 60 8

RF Sensitivity
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