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PCs.. are yet other potential applications of the
technique, such as determining the physical
properties of materials by performing
spectroscopy on the surfaces of the materials
using optical near-field scanning
microscopy [@liu2013physical]. Our technique
has several potential limitations. As suggested by
equations \[eq:uncorrected\] and
\[eq:corrected\], it depends on a number of



assumptions about the phase shift distribution.
We have not taken into account the
inhomogeneity of the underlying substrate
(which should be corrected for by the reference
method). However, if the properties of the
substrate are well known, an inhomogeneous,
but known, correction term can be incorporated
into the measurement process. As a second, but
more significant, limitation, we have ignored
optical scattering and absorption losses in order
to simply the optical setup. For noble metals,
these losses are relatively small [@Kartik:99],
but are significant for low-Z materials (e.g. glass)
and for materials with low measured
reflectivities. Under these circumstances, near-
field optical-interference measurements can
become less accurate than off-axis
measurements and the radiation characteristics
of the sample may be inaccurate. As a third
limitation, we have also assumed that the near-
field region is small (i.e. comparable in extent to
the sample dimensions). This assumption is
reasonable for thick (or high-index) substrates,
where reflection is low, and may be inadequate
for small samples, particularly for fields that are



incident at large angles to the surface, where we
expect the near-field contribution to be
comparatively large. As our technique relies on
near-field interference, it is possible to perform
the measurements at a single
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