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Electron field noise sensing with a scanning ion
ZACHARY FISHER, MICHAEL GUTIERREZ, MOLU SHI, DANIEL
LI, YUFEI GE, PETER HERSKIND, ISAAC CHUANG, Research Lab-
oratory of Electronics, Massachusetts Institute of Technology — Con-
trolled shuttling of ions in a planar ion trap can serve as highly sensitive
method for probing the electric field.1 We apply this idea to the mea-
surement of field noise effects on a microfabricated planar trap as a
function of ion position. In particular, by shuttling an ion between dif-
ferent trapping zones, the field noise can be determined near different
material surfaces, in particular dielectric materials. Surface effects on
these materials are suspected to cause field fluctuations that decohere
the motional state of trapped ions. By shuttling the ion to a determined
location and measuring the electric field noise, a measure of the electric
field noise can be determined as a function of proximity to dielectrics.
A systematic examination of field noise due to dielectric versus metallic
surfaces is valuable in, for example, a trapped-ion cavity QED system,
where the high-reflectivity mirrors used in the optical cavities are large,
exposed dielectric regions.2
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