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Figure 1: Nanoholography of a resonant gap antenna. (a) The topography and
raw intensity data. (b) The Fourier transform of the data. (c) the holographi-
cally recoved phase and amplitude in agreement with theory.

Holography[1] is a means to encode
a complex field amplitude in an in-
tensity image. This is accomplished
in a multiplex fashion, distributing the
phase information across the whole
image, rather than determining the phase
at each pixel independently[2].

In analogy with methods developed
for radar[3], we introduce synthetic
optical holography (SOH) for quan-
titative phase-resolved imaging in scan-
ning near-field optical microscopy. It
uniquely combines technical simplic-
ity, fast phase imaging and broadband
operation from visible to terahertz fre-
quencies within a single setup.

We demonstrate SOH with a scattering-
type scanning near-field optical mi-
croscope (s-SNOM) [4], an emerg-
ing technique for nanoscale mapping
of chemical composition, conductiv-
ity, plasmons or strain[5, 6, 7, 8, 10].

SOH improves the speed of phase-resolved s-SNOM by more than an order of magnitude while significantly simpli-
fying the experiment. We will present images of nanostructured materials and CVD-grown graphene.
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