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Fig.4 A sample of a single test.
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Phase M odulation M ethod Based on F irst Ham onic of
Fourier Series for M easuring F luorescence L ifetin e

/HU Shryang HUANG Shihua CHEN Duo-jia DENG Zhao-mu
( Institute of Optoelectronic Technology, K ey Laboratory of Lum inescence and

Optical Information, M inistry of Education. Beijing Jiaotong University. Beijing 100044 China )

Abstract A modified phase demodulation method for measuring nanosecond fluorescence lifetme is ntro-
duced i this paper Themethod is based on phasemodulation technique and Fourier analysis of both the excr
tation and the an ission waveforms Excitation light ismodulated by an abitrary periodicwave Em ission of the
sanple follws the excitation light is alsomodulated and w ith a delay because of the fluorescence lifetme In
the modified method the first hamonics of the Fourier series are figured out fran the excitation and the em is-
sion wavefoms The lifetme can be obtamned by the relationship sane as n the ordinary phase modulation
method fran the phase difference bew een the first hamonics

A test system, canposed of an oscilloscope a spectioscope and an excitation light source was designed
and developed An LED light sourcemodulated by a cirystal oscillator is built at an acceptable cost for the sys-
ten. The an ission and excitation are detected by a spectroscope converted to electrical signal by a photamuk
tiplier wbe digitalized by a digital oscilloscope and then transn itted to a canputer Fluorescence lifetme is
then obtained by Fourier analysis of the em ission and excitation waveforms The relationship betw een the optr
m ized modu lation frequency and the range of the measured lifetines is discussed

The lifetme of cresyl violet ethanol solution (Q 003 3 mol/L) measured with this method is (4 03 £

(0 87) nswhich is canparable w ith that by a canm ercial equ ipm ent

Key words fliorescence lifetine phase-demodulation m easurement Fourier series LED
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