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Total internal refexion (TIR)
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Confocal microscopy

Object

Optics

Optics

Pinhole

Pinhole
Point light source

Scan object
or spot

Point detector

C. Seebacher
1999



Confocal microscopy: Resolution
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Resolution at 633 nm
(N.A. 1.3, single molekule)

xy scan xz scan

1.2 µm z Resolution

0.3 µm xy Resolution

xy = 0.4 / N.A.�

z = / N.A.�
2

Example 633 nm, N.A. 1.3
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380 nm
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Lasers
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Optical switch

XY-Site �
0

= 579.428 nm X
1
-Site �

0
= 580.375 nm

h�i
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position
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h�í

Spectral single molecule jumps (Terrylene in p-Terphenyl)
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Sample systems

AlPO 54

MCM 41

25 µm

TEM - Image

20 - 80 Å
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Chemical design of host / guest

Host:

Guest:

Topology
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3 dimensional scans

Calculate the slices into a rotation

MCM 41 Cluster 25 µm
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Polarisation dependent pictures

Transmission

Transition dipole / molecule
parallel to pore

AlPO 54

5µm
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Fluorescence spectra

From microscope CCD-
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Fluorescence lifetime

Time correlated single photon counting
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Sensitivity for single molecules

TDI in PMMA

5 µm

high concentration

low concentration
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Summary confocal microscopy

3 dimensinal spatially resolved
(0.3 µm x 0,3 µm x 1µm) microscopy

Combination with spectroscopy

Sensors:
Spectral informations

Polarity, pH..., heterogeneity

Dynamical information
Photo induced reactions, heterogeneity

Structural information
Molecular arrangement

Needs:
stable fluorophor (visible or near IR)
no opague samples
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