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Abstract:

This presentation will focus on two unconventional fabrication techniques:
template stripping for making ultra-smooth patterned metals and atomic layer
lithography for making ultra-small (< 10 nm) gaps with angstrom-scale control.
In template stripping, instead of directly patterning noble metal films, which
are difficult to plasma-etch, we create inverse patterns in a silicon template
using mature IC processing techniques. After metal deposition and peeling,
precisely patterned geometries in the silicon template is faithfully replicated
onto a deposited metal film. To date, template stripping has been used to
create ultra-smooth plasmonic gratings, nanoholes, pyramids, and wedges for
applications including near-field optical microscopy, Raman spectroscopy,
biosensing, and particle trapping. We are extending this technique via roller
template stripping to create flexible, stretchable, and rollable plasmonic
devices and metasurfaces.

Another emerging fabrication technique, called atomic layer lithography, has
demonstrated wafer-scale production of ultra-long (> mm) and ultra-small (< 1
nm) slits in metal films. The resulting slits and resonant loops show extremely
high field enhancements via gap plasmons and tunable resonances at visible,
infrared, and terahertz frequencies. We will describe broader applications of
this powerful lithography technique.
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