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Physical properties of metal nanoparticle superlattices are dependent on the particle size, interparticle spacing, superlat-
tice periodicity and symmetry, among which the control of superlattice symmetry is most difficult to achieve. Various sym-
metric superlattices of ligand-protected metal nanoparticles, including 2-fold chain, 3-fold quasi-honeycomb, 4-fold
sguare, 6-fold hexagonal and network structures, can be fabricated through interligand interactions and by template meth-
ods. The electronic and magnetic properties of 6-fold hexagonal superlattices of metal nanoparticles for the future nanode-

vice applications are al so presented.
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Fig. 1. TEM images of akanethiol-protected Au nanoparticles after heat treatment at (a)
150, (b) 190, (c) 230 and (d) 2500 . (a-c: dodecanethiol, d: octadecanethiol. The in-
set shows aHRTEM image.) (From Ref. 23, T. Shimizu et al.: J. Phys. Chem. B 107,
2719 (2003), with permission from the American Chemical Society @ 2003.)
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Fig.2. (a) A TEM image of TCsBIP-protected Au nanopar-
ticles. The inset stands for the chemica structure of
TCsBIP ligand. (b) Schematic illustration of the in-
terpenetration of TCsBIP ligands protecting Au
nanoparticles. (From Ref. 24, T. Teranishi et a.: J.
Am. Chem. Soc. 122, 4237 (2000), with permission

from the American Chemical Society @ 2000.)
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Fig. 3. TEM images of 2D (a) hexagonal close packed (b) square and (c) quasi-honeycomb superlat-
tices of 1-Au nanoparticles. (d) Schematic illustration of the bilayer structure of quasi-
honeycomb superlattice. The insets show FFT images. (From Ref. 25, M. Kanehara et al.: J.
Am. Chem. Soc. 125, 8708 (2003), with permission from the American Chemica Society @

2003.)
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(@) An AFM image of arige-and-valley carbon layer on copper grid. (b) A TEM image of

3. 4 nm DT-Au nanoparticles on ridge-and-valley carbon layer. (From Ref. 37, T. Teranishi
etd.: J. Am. Chem. Soc. 124, 4210 (2002), with permission from the American Chemical

Society @ 2002.)
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Fig.5. TEM images of (a) 5. 4 nm DT-Au nanoparticles located around the PS-PVP micelles, (b) an
array of y-Fe20s nanoparticles synthesized with oxygen plasma treatment and (c) an array of
Y-Fe203 nanoparticles surrounded by DT-Au nanoparticles. (From Ref. 37, B. H. Sohn et al.:
J. Am. Chem. Soc. 125, 6368 (2003), with permission from the American Chemical Society

@ 2003,
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Fig. 6. TEM images of (a) bilayer superlattice of FesPtes nanoparticles and (b)
trilayer superlattice of FessPtaz nanoparticles. (c¢) Composition-
dependent coercivities of FePt nanoparticle assemblies annealed at 600
O for 30 min under vacuum (ca. 106 Torr) (measured by VSM with
maximum application field of 15 kOe).The inset in (¢) stands for the
chemically ordered L1o structure. (From Ref. 10, M. Nakaya et d.:
Chem. Lett. 33, 130 (2004), with permission from the Chemical Society

of Japan @ 2004.)
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