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Field ion microscope
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Electron microscopy
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Electron microscopy

Au nanobridge
Au nanobridge (TE_M) _

FIG. 2. Transmission electron micrographs of an NB 2 nm
thick; obtained at the focuses of (a) 65 nm and (b) 55 nm.
Note the square lattice in (a) and hexagonal one in (b).

Y. Kondo et al., Phys. Rev. Lett. 79, 3455 (1997)
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Electron tunneling
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G. Binnig et al., Appl. Phys. Lett. 40, 178 (1982)

G. Binnig et al., Phys. Rev. Lett. 49, 57 (1982)
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STM
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Si(111) 7x7 reconstruction

G. Binnig, H. Rohrer,
Ch. Gerber, and E. Weibel
Phys. Rev. Lett. 50, 120 (1983)
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,,Chemical contrast*

Oxygen and CO on Cu(111)
2 CO @ - co

Surface Surface

CO\‘k

Different atomic/molecular species

L. Bartels et al., APL 71, 213 (1997)
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Point contact
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G. Binnig et al,, Appl. Phys. Lett. 40, 178 (1982) Go (2e°/h)

R. Berndt, Phys. Rev. Lett. 94, 126102 (2005)
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Feedback loop
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Spectroscopy
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Vibrational Spectroscopy - chemical identification
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The role of the temperature: Required cooling

DC on Cu(110)
room temperature

DC (decacyclene)

close-packed direction

all images: 30 x 30 nm?

M. Schunack et al., J. Chem. Phys. 117, 8493 (2002)
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Fullerene C¢, on the gold surface Au(111)
Imaging at room temperature (real time)

© F. Esch (TU Minchen)
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Atomic force microscopy (AFM)
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Tuning fork atomic force microscope (AFM)
Ep— - Measurement
g 3 : ~ 20 kHz A AF

tuning fork

mounting platform —— f

Af is caused by forces

see F. J. Giessibl, Rev. Mod. Phys. 75, 949 (2003) between tip and sample

Pentacene: Scanning tunneling
Pentacene molecular model “micrograph”

Pentacene: Atomic force “micrographs”

L. Gross, F. Mohn, N. Moll, P. Liljeroth, and G. Meyer, Science 325, 1110 (2009) VL, Materials Characterization lll,,
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IR Spektroskopie
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Fig. 10.17. Infrared transmission of cis-polyacetylene during the phase tran-

sition into the trans-form. cis-polyacetylene (a), intermediate phase (b), trans-
polyacetylene (c); after [10.7]

Kuzmany: Solid-State Spectroscopy, Springer
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Raman Spektroskopie
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Raman Spektroskopie
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Probability

Auger Electron Spectroscopy (AES)
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Auger chemical fine structure
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Scanning Auger Microscopy (SAM)

Ag clusters on a Si surface
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Photoemissionsspektroskopie
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Elektronenweglange in Festkdrpern: , Universal curve®
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G. A. Somorjai, Chemistry in two dimensions: Surfaces
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Photoemissionsspektroskopie
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Fig. 28. The ESCA shifts of the C ls in ethyl trifluoroacetate.
Upper spectrum without and lower with monochromatization.

K. Siegbahn, J. El. Spectr. Rel. Phen. 5, 3 (1974)
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Photoemissionsspektroskopie
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Photoemissionsspektroskopie
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Angle dependence Fitting

Au on GaN (Au 4f peaks)
Increasing Au coverage (from a to d)

Si sample covered with an oxide layer
Si 2p for different emission angles
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Depth profiling Sputtering during AES analysis
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intensity (arb. units)
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Tab. 4.1 Atommassen einiger wichtiger Elemente, deren natiirliche Isotope mit natiirlicher Haufigkeit und exakten Massen, sowie Klassifizie-

rung'
Element  Atommasse nominale Masse  Isotopen rel. Haufigkeit (%)  isotopische Massen Klassifizierung
H 1.00794 1 H 99.985 1.007825 X
’H=D 0.015 2.0141102 X+1
Li 6.941 7 BLi 7.5 6.015123 X-1
Li 92.5 7.016005 X
B 10.811 11 g 19.9 10.012938 X-1
1B 80.1 11.009305 X
o7 12.011 12 ec 98.90 12.000000 X
1a¢ 1.10 13.003355 X+1
N 14.00674 14 4N 99.634 14.003074 %
15N 0.366 15.000109 X+1
0 15.9994 16 =0 99.762 15.994915 X
g a) 0.038 16.999131 X+1
80 0.200 17.999159 X+2
F 18.998403 19 19F 100 18.998403 X
Na 22.989768 23 BNa 100 22.989770 X
Si 28.0855 28 28gj 92.23 27.976928 X
2051 4.67 28.976496 X+ 1
5 3.10 29.973772 X+2
30.973762 31 3p 100 30.973763 X
32.066 32 329 95.02 31.972072 x
Hg 0.75 32.971459 X+ 1
g 4.21 33.967368 X+2
35 0.02 35.967079 X+3
Cl 35.4527 35 i, 75.77 34.968853 X
i | 24.23 36.965903 X+2
Ar 39.948 40 *°Ar 0.337 35.967546 X -4
Ar 0.063 37.962732 X -2
WAr 99.600 39.962383 X
Fe 55.847 56 e 5.8 53.939612 xX-2
3Fe 91.72 55.934939 X
Tre 2 56.935396 X+ 1
3Fe 0.28 57.933278 X+2

Source: Spektroskopische Methoden in der organischen Chemie, Hesse/Meier/Zeeh
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Source: Spektroskopische Methoden in der organischen Chemie, Hesse/Meier/Zeeh
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