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Template stripping of gold or silver films off a silicon substrate has been applied
to fabricate ultra-flat substrates for research in scanning-probe microscopy,'
plasmonics,” and molecular junctions.> Template stripping relies on the
deposition the metal film on a substrate, and detaching it using adhesives onto
another handle wafer. Recently, template stripping from patterned silicon
substrates has attracted significant attention due to its ability to fabricate various
plasmonic structures with ultra-smooth surfaces, which is critical to reduce
damping losses.*> We demonstrate the extension of the template-stripping
technique down to sub-10-nm feature dimensions.

Figure 1 presents scanning electron microscope (SEM) images of silicon
templates with silicon lines patterned in a square and triangular grid. The
linewidth was measured to be ~8 nm. Figure 2 shows gold films that have been
patterned via the template-strip technique to create nanogrooves that support
localized plasmon resonances. The tapered cross section of the template results
in 12-nm-wide grooves on the surface that narrow to sub-10-nm dimensions in
the trenches.

We will report the fabrication of these templates, the template stripping process,
and the reusability of the templates. We will explore several potential
applications of these gold substrates, e.g. V-groove plasmon waveguides and
surface-enhanced Raman scattering substrates.

! Martin Hegner, Peter Wagner, and Giorgio Semenza, Surface Science 291 (1-2), 39 (1993).

2 Jiao Lin, J. P. Balthasar Mueller, Qian Wang, Guanghui Yuan, Nicholas Antoniou, Xiao-Cong
Yuan, and Federico Capasso, Science 340 (6130), 331 (2013).

3 Emily A. Weiss, George K. Kaufman, Jennah K. Kriebel, Zhefeng Li, Richard Schalek, and
George M. Whitesides, Langmuir 23 (19), 9686 (2007).

% Prashant Nagpal, Nathan C. Lindquist, Sang-Hyun Oh, and David J. Norris, Science 325
(5940), 594 (2009);

3 Kuang-Li Lee, Pei-Wen Chen, Shu-Han Wu, Jhih-Bin Huang, Sen-Yeu Yang, and Pei-Kuen
Wei, Acs Nano 6 (4), 2931 (2012).



44— 4y +

Figure 1: SEM images of the silicon template with a line width of 8§ nm for
template stripping: (a) Square-grid patterns with a pitch size of 290 nm; (b)
Triangular-grid patterns with a side length of 200 nm.

(a) (b)
Figure 2: Template stripped gold substrates: (a)-(b) SEM images of the square
and triangular arrays where the dark lines are grooves in a gold film.



