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U O O Multilayer structures of silver nanoparticles passivated by alkyl chains are
investigated by using X-ray specular reflectometry. In this research, measurements of
multilayers with two types of long alkyl chains (C14-Ag and C18-Ag) are carried out.
In the profiles, a distinct Bragg reflection peak appears at 6 =10.5 (C14-Ag) and 9.8 (C18-
Ag) mrad (CuKa), respectively. We estimate the periods of multilayers at 7.8 nm (C14-
Ag) and 8.4 nm (C18-Ag) by a simple layer model. The results show that an alternative
hydrocarbon and silver multilayers are formed and therefore the nanoparticles main-
tain their shapes passivated with long alkyls. Furthermore, the interlayer distances
are reflected by the length of long alkyl chains.

[Key words][] Silver nanoparticle, Alkyl, Nanoparticles array, Level transfer, Periodic
multilayer, X-ray specular reflectivity
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Fig. 100 X-ray specular reflectivity of silicon wafer with hydrophobic surface. Surface treatments
are Hydrofluoric acid (HF) etching (white circle) and silane coupling (black circle).
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Fig. 200 X-ray specular reflectivity of silver nanoparticles (C14-Ag) mono and 2, 3, 5, 10
multilayers.
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Fig. 300 X-ray specular reflectivity of silver nanoparticles (C18-Ag) mono and 2, 3, 5, 10
multilayers.
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Fig. 400 Schematic sketch of simple layer model. For example, silver nanoparticles monolayer is
composed of three layers (hydrocarbon layer, combined layer of hydrocarbon and silver).
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Fig. 50 Measured and Simulated specular reflectivity of 10 layers. The period is estimated at 78 nm

(C14-Ag) and 84 nm (C18-Ag), respectively. RMS roughnesses at all interfaces are 1.4 nm.
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Fig. 6] Varying of interlayer distance normalized by the radius of particle with total layer
number.
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