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Self-assembled Ag nanoparticles on ion sputtered GaSb dot pattern
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Low energy ion irradiation is capable of producing self-organized periodic patterns with

periodicity in the tens of nm range on many surfaces, prominently on semiconductor

surfaces [1, 2]. Depending on the incidence angle ripple patterns are generated at

off-normal angles of incidence, whereas closed packed dot patterns are generated at

normal angle of incidence [2]. These patterns are ideal templates to produce

nanostructured thin films. Metal deposition on such pre-patterned substrate may lead to

highly ordered self-assembled nanoparticles or nanowires under special conditions [3].

These ordered metal nanoparticles show unique optical properties, e.g. anisotropic

surface plasmon polariton resonance [4, 5]. In this work regular closed packed dot

patterns were generated on GaSb surfaces by sputtering with ions extracted from

inductively coupled RF plasma. The ions are accelerated in this case by a bias voltage

on the GaSb substrate and irradiate the surface under normal incidence. Ion fluence of

1x10

18 

cm

-2

 is sufficient to produce well pronounced hexagonally ordered dot structures.

Subsequently, oblique incidence PVD growth of silver on such substrate produces

ordered nanoparticles following the dot pattern periodicity. Reflection measurement

shows a splitting of the surface plasmon polariton resonance. Such a splitting can be

caused by the hexagonal arrangement of nanoparticles and does not appear for

non-ordered particles.
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