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Metallic Nanoparticles – General Considerations
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Alkali Metal Clusters Metal Clusters in Chemical
Compounds

Alkali Metal Clusters Metal Clusters in Chemical
Compounds
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From Clusters in  Solids to 
Polymer Clusters
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Au-Clusters, G. Schmid et al.
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Planar Gold Nanoparticle Clusters as Microscale
Mirrors

J. AM. CHEM. SOC. 2006, 128, 3868-3869

(a) Synthesis of mirror plates. For 
detailed structure of amine terminated
nanoplates, see ref 7. (i) Citrate-coated
gold nanoparticles in water:ethanol (1:1 
v/v), followed by centrifugation; (ii) 1,8-
octanedithiol in ethanol. 
(b) Transmission electron micrographs
of types 1-3 NMs
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Metallic and Elemental Nanorods

Metals



03.11.2006 R. Nesper Oslo Lectures
Nanochemistry UIO 

7

R
. N

E
S

P
E

R
  

E
T

H
 Z

Ü
R

IC
H

 &
 C

O
LL

E
G

IU
M

 H
E

LV
E

T
IC

U
M

Au-Clusters
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Gold-NPs at different Distances
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Pd-Clusters
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Cobalt –NRs -
Selforganization
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30Gdots per cm2

Cobalt –QDot Arrays
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Semiconductors
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Magnetic Q-Dots

spin structures at the atomic level 
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Reconstruction on terbium
The origin of this reconstruction
are adsorbates ( possibly CO )
from an insufficient degassing
process

Tb on a W(110) 
single crystal with 
thickness less than one 
single atomic layer. At this 
low coverage the Tb toms 
arrange in parallel lines, 
so- called superstructures", 
visible as stripes. 

Structures at the Atomic Level

Gadolinium on W
Where the surface 
appears blue, hydrogen 
has been adsorbed on it 
changing the surface 
electronic structure 
drastically. 
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In 3D electron systems
we find simple Bloch 
states which are
scattered at ionized
dopants. 

In 2D much more
complicated and much
stronger standing wave
pattern than in the 3D  
electron system. 

Electron States Mapped 1D  systems containing
one or two subbands
have been found below
charged step edges. 
Their local density of 
states shows nearly 100 
% corrugation pointing to 
weakly localized states. 
Alignement with the
disorder potential is
directly observed. 

03.11.2006 R. Nesper Oslo Lectures
Nanochemistry UIO 

16

R
. N

E
S

P
E

R
  

E
T

H
 Z

Ü
R

IC
H

 &
 C

O
LL

E
G

IU
M

 H
E

LV
E

T
IC

U
M

Surface Probe Gallery

Domain walls and
ripple structure
of thin cobalt 

films

Domain writing with MFM
on ultrathin cobalt 

films

Reorientation transition
of ultrathin cobalt 

films
on Au(111)

Vortices on
High Tc

Superconducto
rs

Domain growth
on manganite
perovskites

Magnetic Domains
on CoPt-multilayers

Introduction to MFM | Instrumentation | Projects | Gallery | Publications | Team
impressum © copyright 2002 by group R - university of hamburg

Investigation of
magnetic bit structures

Switching behavior
of single domain particles
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Semiconductors
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Semiconductors
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Semiconductors
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D. Fenske et al.  

Ag172Se40(Se-Bu)92dppp4

Chalcogenide Clusters in Chemical
Compounds
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Mo154

Mo176

Mo248

[{Mo128Eu4O388H10(H2O)81}]20-

Huge Molecules
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Huge Molecules

A. Müller et al.   
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Huge Molecules
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Huge Molecules
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Figure 1 Structure of the 3.6mm size {Mo154}-type nanowheel with
a hydrophilic surface and nanosized central cavity. a, Space-filling
representation (blue and light blue, Mo atoms; red, O atoms). b, 
Polyhedral representation, demonstrating the abundance of 
pentagonal (Mo)Mo5 units (in blue) probably influencing the water
structure (Mo2 units in red, Mo1 units in yellow). c, The typical
smallest fragment with a metal atom and its coordination sphere, 
that is, with one of the 70 H2O ligands causing the extreme 
hydrophilic nature that is responsible for the interaction with
solvents such as water. d, Schematic plot of the vesicle structure
formed from nanowheels (,45 nm radius) in
aqueous solution, with inset showing enlarged nanowheels.

Assembly of Huge Molecules


