27, 12 Vol. 27 ,No. 12 ,pp2523-2526
2007 12 Foectroscopy and Sectral Analyss December , 2007
) , 100044
EuL'3 - nH2O(L' =CsH404) , Eu** Do — R
, Eu®" ®Do 0. 680
ms
10433 1 T A : 1000-0593(2007) 12-2523-04
1) = loe"” (1)
T lo 1/e
, S (1) K@D,
, , , e(t) F(1)
o 18]
[24] t
’ ’ F(1) =Ioe(1’) K(t- t)dtf = e(t) * K(1) (2
(5] F e K L aplace
(9 = e(9 K(9 (3)
4] (1 ,
oot o1
KW =e”, K9 = 771 ©)
' 12 m ) T
16,7] e(t) = A[ 1+ f‘s’n(ZTft)] (5)
L ED , . &, = B/A e(t) (4 , (2
(3
B/ A .
F(t) = sSn[2Tft - arctan(ATfT) | =
A+ (af)a?
1 E19n(ATft - D) (6)
e(1) F(1) 1
11
, S (1) oo o1 @
, €2 L+ (o)
1 2006-07-05, 1 2006-10-16
: (10374002 , 10434030)
, , 1982 * e mail : shhhuang @science njtu edu cn



27

2524
nm
- atf 408 nm
1 ¢ ’ !
_ tan(®) , ,
T = (9)
2
24
21 , Origin
tel
( 2) LED ;
Atfto
10 ) /1 e() = A+ BiSn[2Tf (t- to)] (10
\ A , B1 , f
5 : A =
§, 064011 + 0000 35, B: = 059 89 + 0 000 52, f =
g W 192 568 4 + 0. 085 2 Hz, to = (- 0 340%0 001) ms
5 F(t)
B
F(Y) = KA+
A+ (aufr)?
% 314 6.28 9.42 12,56 sin[2Tf (t- ) - arctan(2Tfr) ]} (11)
wt , k T A, B, f,
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Fig. 2 Experimental setup
1: LED and driver; 2: Sample; ) 0
3: Spectrometer; 4: Photomultiplier tube; . . Txme/n§ .
Fig 3 Fittingresult, assuming the excitation
5: Digital oscilloscope; 6: Computer; 7: PMT power supply . .
wavef or m contain only basic frequency
F(t), o:exp; :fitted; e(t) , o : exp; — fitted
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Fig 4 The spectrum o the excitation waveform Fig 5 Fitting result, taking high order (up to 3) harmonics
o the excitation wavef orm into account
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The Analysis of Snusoidal Modulated Method Used for Measuring
Huorescence L ifetime

FENG Ying, HUANG Shi-hua”
Institute of Optoelectronics and Technology , Beijing Jiaotong University , Key L aboratory of L uminescence and Optical Informar
tion Ministry of Education, Beijing 100044, China

Abstract  This paper has built a system with a sinusoidal modulated L ED as the excitation source. Such exciter was used upon
the sample EwL's - nHO(L' = Cs H404) . Both the excitation light and the ® Do — F> emission of Eu** ion were measured. Flu-
orescence lifetime, which approximate to 0. 680 ms, can then be obtained from the measured excitation and fluorescence wave-
forms by non-linear least square curve fitting based on the principle of phase-shift measurement of fluorescence lifetime. Data
process ng methods considering respectively the high order harmonicsin the modulation and multi-exponential decay of the fluo-
rescence were discussed. A method of utilizing Fourier series expandedness to amendatory the result was put forward. Accord-
ingly , the applicability for phase-shift method was expanded as well as a more exact result was acquired.
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