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SNOM probeSharp AFM tip

C. Höppener, PhD thesis (2003)
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Modification and Characterization
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Characterization of a Fiber Probe
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C. Höppener, Dissertation (2003)
Nanooptics 19/6

Triangular Aperture: Characterization

Triangle size ~60 nm

Nanooptics 19/7

Depth of Evanescent Field

z

Fluorescent bead
( 100 nm)

Distance  z / nm

Fl
uo

re
sc

en
ce

 I
nt

en
si

ty
 

0 40 80 120 160 200
0.0

0.4

0.8

1.2

1.6

2.0

Data
Double-exponential fit

Decay lengths: 
10 nm and 25 nm

Nanooptics 19/8

Source: Univ. Hamburg

Size

CdSe Nanocrystals

Prof. Weller, Uni Hamburg
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Energy states of a quantum well

Illustration: energy states of electrons in a quantum well
("particle in a box")
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Spectroscopic properties of
5-nm-sized CdSe nanocrystals

Excitation
(488 nm)

Absorption and Emission
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Imaging of QD-Aggregates

Topography

3.5 µm x 3.5 µm

Fluorescence

3.5 µm x 3.5 µm

A. Naber et al., PRL 89, 210801 (2002)
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Projection pattern

Fischer & Zingsheim, JVST (1981); Fischer et al., SIA (2002)
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Artifacts

Topography Transmission (633 nm)

Transmission (488 nm)Topography
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Topographic Artifacts

CGM: Crosstalk between 
topographic and optical signal 

Modes of operation: constant gap mode (CGM) and

constant height mode (CHM)

Recorded scan lines for both, CGM and CHM

Nanooptics 19/15

NSOM Image Contrast

Topography Transmission (CHM, inverted)

D. Molenda, Diploma thesis (2001)

220 nm

Transmission image (CHM) of a regular metallic pattern

The images have not been taken simultaneously!
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Near-field optics

3. Near-field optics 

3.5 Scanning near-field optical microscopy : Applications

3.5.1 Single molecule imaging
3.5.2 Imaging of single proteins in biological membranes
3.5.3 Autocorrelation measurements
3.5.4 Fluorescence Correlation Spectroscopy
3.5.5 Observation of single protein transport through a 

biological membrane
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Fluorescence Imaging
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Detection of Single Molecules

Darkcount rate : < 50 Counts/s
Temporal resolution : < 350 ps

Hecht (2003)

Avalanche-Photodiode
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Imaging of Single Molecules

Light

PMMA

Glass

10-20 nm

Betzig and Chichester, Science 262, 1422 (1993)
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Oral Exams

Available dates

• Mo, 06.03.2023

• Mo, 27.03.2023

Please send me an e-mail with your preferences.

E-Mail: naber@kit.edu


