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1. Introduction 4. Model
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Coherent quantised vibrational modes can be excited in supported ¢ model considers standing wave states

nanoscale polymer films using a state-of-the-art picosecond acoustic ﬂ(w’ Qj) — A ; QZk’iCB -+ B ie—zk oL
technique [1]. The measured vibrational peaks can have frequencies in
the low GHz range and are determined by the acoustic properties and
thickness of the films.
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The potential for these films to be used as mass sensors 1is
demonstrated. Small thicknesses of gold were deposited onto |+
polystyrene (PS) films and a shift in vibrational peaks of coated areas —  No 95|d (105nm ps)
relative to bare PS films was observed. This behaviour can be By considering the boundary | dnm gold added
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As the free surface of the sample oscillates, its optical reflectance
changes. A lower power laser beam (the probe) 1s reflected off the
surface and the intensity measured. If the time delay between pump
and probe beams 1s varied then the temporal oscillation of the reflected R

beam intensity can be observed and the vibrational frequency in the g, Fundamental Peak -
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3. Experimental Data Au Thickness (nm)

The above plot shows both experimental and modelled peak
frequencies as a function of gold thickness. The agreement is excellent,
particularly for the fundamental mode. The first harmonic shows an
initially higher sensitivity to small thicknesses of gold. The inset
compares a calculated spectrum against a measured one.
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6. Conclusions

The extreme mass sensitivity of this technique i1s apparent. The
theoretical sensitivity of this particular system (105nm PS film, 0.5
GHz resolution) is ~ng/mm?, around a monolayer of gold. However,
decreasing the thickness of the polymer film should allow for sub-
monolayer sensitivity.
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B ' There 1s potential for a wide range of compounds other than gold to be
S studied via coating the polymer film with an active layer. The model 1s

_ 1015202590 well defined and relies only on knowing the acoustic properties of the
Time (ns) Frequency (GHz) materials involved.
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