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successfully extracted. The result shows that the detection limit for volume fraction of the system is 0.50% (with
phase-sensitive detection; second-harmonic signal
300.1030; 300.6260; 300.6340

spectroscopy; signal processing; tunable diode laser absorption spectroscopy; wavelength modulation;

AT R S OO OB IS SR (TDLAS) 2
— P Y R R ORI AR I B B A A
PRI 8 1 A R AR 0 e e O 4 9 A T
ARAT A MR AE W IO 3 L AT S BRI Y

p A R A B BT A D
Wk, TDLAS $ A 2 B T8 T

T (WMS) H AR TDLAS 11— F R FHHOR AR5

fEEEA: %

B b TR 22 o SR A I8 ] D' i 5 AR BEA T UM I
FIm

g I R R B0 0 it B R R Wi A S 1 3 B
AT R T A R RO R B

b8 ik By epr a1 =ae O E K= U1 5 NS e mle W NI
X #HE [ (1968

Wi EE: 2013-06-05; WElEM AR EE: 2013-07-07
HE4TH: BEEF AR ESHFERFEL W H (61205151 H K B A B 5 4 (61108034) ., FH B} % B 4 F % 1
(XDA05040102)

[P

%% . E-mail: jgliu@aiofm. ac. ecn GE{F 8 & )

B (1987—) , % 5T A, FEINF IR 5 (55 40 P 5 T YA 5T . E-mail: hanleehanlee@126. com
1115001-1

) F S BEIE IR BN ER BT TG 5 2 W I B R« R B A A A G SR B R A T T Y T

D TS R TRIAE U5 o A & e 1) 2t A AR ORS00 sz I
7 B OAgE
(

kot x & &

b E R A e A BOL AR RE LT T T IR B S EOR R SR E . LR AL 230031

FE O T RO BRSO I TR T O I v A AR RS T B R BE AT WAL SR T — R B
=R

) 2 BUAR BRI i e L T S R A R B BT R B LR R RS . 58 R
155 B o wE AR I, W2 Y O BEATAGIN L 13X O, 2T 764 nm B 3T 08— X WOBCHE 28, i o) 4 B T W e 1% 5
TN247; 0433

Implementation of Digital Phase-Sensitive Detection in Wavelength

Chen Jiuying'

' Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics and Fine Mechanics ,

In order to detect weak absorption signal overwhelmed in noise, phase-sensitive detection technique used
in wavelength modulation spectroscopy system is studied, and a design scheme for digital phase-sensitive detection is
presented. An algorithm of orthogonal vector structure is analyzed, and then the extraction of harmonic component is

realized by hardware circuit design and computer software programming. The experiment is carried out for the
the optical path of 1 m).

measurement of O, in open air by scanning two absorption lines of O, near 764 nm, and the second-harmonic signal is
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MWW | et
L lifi
modulatlion b
signa harmonic
component

modulation spectroscopy

M H e UG B A ORI S A AR RO
) J B EA T R ISR I T MR B Y S

RS I Hg ARETR  1F S R o g —
FHHECAR S F I AE 5 A 5 P 0 8 P B8 B A 1) 4 X A
ME ST R, MR R Rk ESEIE. %
T AR BORS (PSD) R I 38 ¢ v (LPF) 45 41
o AR SCR T AE 28 5 45 A 25 0 552 R SOR I L A7
WIERZRZ (RS AR 2 iR,

x(t) —> ciiagfff{il PSD LPF [——>1
0
M) —| T L
PSD LPF |[——>¢Q

Pl 2 TE A2 0% AR ORI R G 1 AR A5 4

Fig. 2 Orthogonal vector structure of phase-sensitive detection
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Fig. 3 Designed block diagram of the integrated system
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Fig. 5 Schematic diagram of phase-sensitive detection with Matlab
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Table 1 Signal parameters for wavelength modulation tests
Parameter Value
Ramp sweep frequency 1.22 kHz
Modulation frequency 156. 25 kHz
Wavelength and current ratio 0.023 nm/mA
Ramp amplitude 400 mV (16 mA)
Wavelength range of scan 0. 368 nm
Modulation depth 134.15 mV
(peak-to-peak) (5.366 mA)
Modulation depth 0. 062 nm

(in terms of laser wavelength)
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Fig. 7 Absorption spectra of O, at 764, 168 nm and 764. 280 nm
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