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Abstract Experimental Setup
We present the fir erimental realization tem, leading to n ibilities for control- el
e present the Tirst exp. Imental realizatl s.ys em, leading to new posf5|b| Ities Tor contro AN Electron source ,y
of a novel approach to drive quantum systems  ling quantum states. For instance, control far SEM :@L >
(QS) [1], as it was recently proposed [2, 3].  below the diffraction limit of electro-magnetic with |
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Th|s method utilizes the non-radiating near-  radiaiton or painted potentials at atomic scales. C:tsaggn: | Lens fiics
field of a spatially modulated electron beam.  For this experiment we customized a scanning @
This way, instead of single electron interaction,  electron microscope (SEM) to drive Zeeman- i Pole piece
many electrons coherently drive the quantum  levels of an electron spin active sample. |
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+ Data —  Simulation Sggp v Sbeam = Sesr — aUEMmF v Sbeam = Sesr — aUemEe ¢ D.ata
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fial %SE;?;CZUT I()n;ﬁi)bZIIi:Fer:eoncf;;?lte(rjneelaescj:zg \t/)vei;:nefehc:ogﬁbgﬁt (b) Spatial dependence of the direct driving signal (Sheam) quadratures (c) Vertical dependence of the
on7off. Thé sig:al.includes both dire}cl:t (Sheam) and indirect (U ) I and () determined from the extracted magnitudes and phases from beam driven ESR signal magni-
' beam EMF . C e
the fits of individual ESR spectra. tude.

driving of the spins.
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