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Evaporation of ultrathin (1.3 — 10 rm nominal
thicknesg gold films onto quartz, mica or glass leals to
the formation of a layer of rather uniform gold islands on
the transparent support.™? The morphology of ultrathin Au
island films of various thicknesses was gudied using
AFM and SEM imaging (Figure 1). The surfaceplasmon
(SP) absorption charaderistic of such films is highly
sensitive to the surrounding medium, with the plasmon
band changing in intensity and wavelength upon binding
of various molecules to the surface®® The binding
process can be followed quantitatively by measuring the
changes in the gold SP absorption, using transmission
UV/is sedroscopy (Figure 2). The method, termed
Transmission Surface Plasmon Resonance (T-SPR)
spedroscopy, is shown to be applicable to both
chemicdly and physicdly adsorbed moleaules, in liquid
or gas phase, with measurements carried out either ex situ
or in situ (red time measurements).>* Indirea binding to
a moleaular layer on the Au surface produces a similar
response. A dired relationship is shown between the
plasmon intensity change (PIC) and the surface overage,
suggesting possble use in sensing applications. The
sengitivity of T-SPR spedroscopy in deteding molecular
binding to the gold depends drongly on the film
preparation conditions, and may be cmparable to that
obtained in surfaceplasmon resonance (SPR) sensing.

A mgor obstade toward sensing (espedally
biosensing) applicaion of this new method is the poar
adhesion d the evaporated Au to the transparent
substrates. To overcome this problem, two systems were
studied: (i) glass dides modified with 3-mercgptopropyl
tirmethoxysilane, and (ii) polystyrene dlides;, both
substrates sow superior adhesion to evaporated Au. Au
idand films evaporated on these substrates were
charaderized by AFM, XPS and transmisson UV-vis
spedroscopy. It is sown that the two substrates provide
stable interfaces with evaporated ultrathin (1-5 nm) Au
idand films, as well as dzeable SP absorption bands
appropriate for sensing applicaions. Control over the
morphology and opicd properties of the Au films is
achieved by varying the evaporation parameters.
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Figure 1. Environmental SEM image of an ultrathin Au
idand film evaporated on mica (5.0 nm nominal
thickness anneded 4 h at 250°C).
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Figure 2. (a) Transmisson UV/vis gedra of Au
evaporated on quartz (25 nm nomina thickness
unanneded) before (bottom curve) and after (top curve)
49 min immersion in 2 mM solution of 1 in CHCls. (b)
Difference spedrum, obtained by subtradion of the
curvesin a. Dashed line: a blank spedrum of athick layer
of 1 on quartz (original spedrum divided by 6).



