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1. Electron Microscopy

2. Scanning Microscopies

3. Spectroscopies

4. Magnetic Measurements

5. Electric Measurements

Measuring the Nanoworld 
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Scanning 
surface methods

Microscopy
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Scanning Electron Microscopy
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surface 

analysis : 1 μ m

Scanning Electron Microscopy - SEM
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1. Scanning tunneling Microscopy - STM

2. Atomic Force Microscopy - AFM

3. Magnetic Force Microscopy - MFM

4. Chemical Force Microscopies - CFM

Scanning Probe Microscopies
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Operation of an STM1,2

[1] C. Julian Chen, Introduction to Scanning Tunnelling Microscopy, Oxford (1993)
[2] G.A.D. Briggs and A. J. Fisher, Surf. Sci. Rep. 33, 1 (1999)
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Example 1: benzene on Si(001)

Two binding sites 
with interconversion 
on lab timescales 
(Wolkow et al.)
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AFM Technique

Non conducting 
substrates
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Manipulation of Nano Objects

On the left  another 
example of how a 
nanotube can be 
manipulated to form 
complex shapes: the 6 
frames are a series of 
AFM images of a 
nanotube (orange) on a 
silicon substrate (blue). 
Not all steps are shown. 
The AFM tip is used to 
create the Greek letter 
"theta" from a 2.5 
micron long nanotube.
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Example 1: benzene on Si(001)

The silicide films were grown by deposition of thin Gd, Dy, Er, and Lu films on clean Si(111)7x7 surfaces and 
subsequent annealing at temperatures of 500 - 600 °C. In this way, the silicides are formed by solid-state 
diffusion of Ln and Si atoms. For the STM experiments, ultra-sharp tips prepared by ion bombardment were 
used. 
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Scanning Probe Microscopies
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Physical Effects and Methods



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

Nanochemistry UIO 

P
hy

si
ca

l E
ffe

ct
s 

an
d 

M
et

ho
ds


