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Fig. 1 Classical autocorrelation curve in theory
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Fig. 2 The differential curve of coordinate-treated

autocorrelation curve
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Fig. 3 The differential curve of coordinate-treated autocorrela-
tion curve of two components with the same concentra-
tion
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Fig. 4 The differential curves of coordinate-treated autocorre-

lation curves of two components with different concen-
trations. 7,, =50 ms, 1,, =0.5 ms, the ratio of con-

centration; ¢, /¢, =9 : 1(a); 1: 9(b)
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Fig. 5 Fitted autocorrelation curve of fluorescence beads
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Fig. 6 The differential curve and its smoothed

curve in the new method
1. Differential of autocorrelation curve;

2: After 10 point FFT smoothing
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Improved Data Processing Method of Fluorescence Correlation
Spectroscopy

WANG Shuo', JIN Lei** , CHEN Die-yan'

1. Key Laboratory of Atomic and Molecular Nanosciences of Ministry of Education, Department of Physics, Tsinghua Universi-
ty, Beijing 100084, China

2. Department of Electronic Engineering, The Chinese University of Hong Kong, Hong Kong, China

Abstract By the unique ability of measuring concentration and diffusion coefficient, fluorescence correlation spectroscopy (FCS)
has kept enlarging and deepening its application fields which need measuring physicochemical properties in complex mixtures.
However, the classical data processing method in FCS generally induces errors in the fitting parameters, and the intuitionistic in-
formation in the chart is little or confused. Aiming at the above problems, we tried a new data processing method with differenti-
al treatment to find out whether it has multi-fluorescent-components and estimate the parameters intuitionally in the chart. The
differential curves of treated autocorrelation curves have various positions, depths and full widths at half depth of the trough, by
which the characteristic diffusion time and the number of the fluorescent components are decided. This improved processing

method provides help for the FCS measurement in complex environment of life.

Keywords Fluorescence correlation spectroscopy; Data processing; Differential curve; Parameter estimation;

Multi-fluorescent-components
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