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Results - First images, simulations

Superposition of 2 xy-scan images of fluorescent beads, after shift of pinhole-detector assembly
In X- and y-direction

Motivation

- standard one-focus-FCS measurements
lack the determination of absolute diffusion
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- simple experimental implementation wm -
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Theory

One excitation focus - four detection foci T E p R p - : = s o
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V, ... velocity of flow; R, ... shift of the 4th
detection focus from the excitation focus

V.., V, ... velocity of flow; R, ... shift of the 1st, 2nd
and 3rd focus in xy-plane from the excitation focus
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Theory of the crosscorrelation function of two foci (m,n) @ v I b &

G (T) = Um () Ln(t + 7))
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The fitting of the crosscorrelation curves was computed numerically.
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Conclusion & Outlook

Dittrich and Schwille' as well as Dertinger et al.” presented FCS variants with
shifted foci for one dimensional flow measurements and for the determination of
exact diffusion coefficients.

Following these approaches, we propose four-focus-FCS for the determination
of 3D flows and evaluate this method by simulations.

First experiments on standard fluorophores demonstrate the feasibility of our
method.

Future applications of our method range from detailed studies of flow fields in
micro capillary devices to the study of directed motion in living cells.
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1: laser

2: M4-plate

3: M2-plate

4: optical fiber

9: dichroic mirror

6: galvanometer scanner
7 telecentric-lens-system
8: objective + sample

9: 50/50-beam-splitter
10: achromatic lens

11: pinhole

12: biconvex lens

13: APD (detector)
14: microscope-ocular
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