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Low loss propagation in slow light photonic crystal waveguides at

group indices up to 60
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2. Design and fabrication

We use electron-beam lithography on a converted
electron microscope to fabricate the PhC waveguides.
By carefully minimising imperfections such as sidewall
roughness and lithographic inaccuracies, typical values
of disorder are now on the order of 1 nm [21]. The
remaining limitation of the electron-beam writer is the
limited writing field of 100 wm. Waveguides that
exceed this length require the “stitching” of multiple
fields together using interferometric control, which can
be performed with an accuracy of typically 10-50 nm.
For waveguides operating in the relatively fast light
regime around ng = 5, stitching errors of this magnitude
only have a limited impact on the performance, and we
typically achieve losses on the order of 10 dB/cm [22],
compared to the 4 dB/cm we have reported for devices
written on a high-end machine with a writefield of
1.2 mm [23]. In the slow light regime, however, due to
the enhanced light-matter interaction, the optical mode
becomes much more sensitive to imperfections and the
stitching errors have a much stronger impact, as we will
show below.
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