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* Usean array of highly sensitive * Devices of interest may produce large

magnetometers to map the magnetic field * System designed for magneto-encephalography * Redesign for planar surfaces DC/AC fields, saturating the AMs
: : * Planning a 2x3 array g '
close to a device of interest. (measurement of the magnetic field of the brain) N .
The magnetic field map is used to localize the ~ ° 20-channel AM array  Raster device of interest over the array L\:I]ltlga;c.lﬂg. - [I)oc . IO;IIV zrecgtsﬁnfiy ﬁ?c!d f : Optical ' h
° Z : ese fields can be cancelled at the location o bidi :
- c P * Each sensor module has four independent * Upgrade system for more reliable and - Rubidium Vapor Cell Circular prical pumping
electrical current. P , _ the magnetometers. Frequencies of 10 Hz to 10 polarization ———
e In coniunction with x-rav imagine. actionable magnetometers better calibrated operation KHz are a concern. AT /- . =
inforrT:ation would be I}Iovidegd & * Fully functioning system with excellent field * Work to remove drifts in sensor gain and * We may need to redesign our coil drivers to Nl — N G e
o oue rl) ) : sensitivity o |_ sense angle (critical for localization) cancel larger fields. ///\/\ \/ : - =
* Localize critical circuit elements ree-Layer . i : : : : : —
* Determine the state of the device g MagnetigShield e e d”\r/]e" s T Using AMs outside of magnetic shield // —— Pump beam
. Coils for Field tempeaure sensing circuit has noise * Ambient fields and noise can saturate an Randomly oriented atomic spins Spins align with the pump beam

" EControI - Device of unshielded AM.
: o e Mitigation: Employ coils to cancel ambient
fields and combine magnetometers to form

gradiometers to exclude common mode noise.
e Device container can shield magnetic fields
* Aferromagnetic box can shields low frequency

magnetic fields and a conductive box shields
high frequencies.
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* Mitigation: Perform modeling to understand : .
Measurement hieldi , ¢ , H H Input Oriented spins rotate the
shielding properties of containers to show the polarization rralleza o (Farmdy mosiion)

effectiveness of magnetic mapping. \_
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Preliminary Source Localization
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Tasks and Goals o
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Measure electronic devices of interest with our lasers filter: Pass 780 nm S —— > 0 - - White dot: 3 .
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- e o e Cell: 25 x 25 x4 mm3, 600 Torr N
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e Measure devices of interest T e - - Bandwidth: ~85 Hz Source localization reqL”res Pump laser is made up of 001 —
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* Localizing current paths in the circuitry. Performance of the 20-Channel o magnetic field, which 00
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Gradiometry improves the performance CONTACT
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