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Suppression method for optical fringes in TDLAS systems
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Abstract: In order to suppress effect of optical fringes on detection accuracy, based on the characteristics of optical fringes,
a method was proposed to compensate the optical fringes produced by parallel surfaces. Theory analysis and experimental
verification were performed in a carbon dioxide detection system. The process and compensation results were shown. The results
show that even in the case of optical fringe drift, the method can effectively compensate the optical fringes. The fitting correlation
between the measured gas absorption signal and the standard gas absorption signal is increased from 0. 8298 to 0. 9934. The
standard deviation of the measurement value of volume fraction was reduced from 1260 x 10 ~° t0 48.5 x 10 ~°. The method is very
suitable for compensating the optical fringes caused by detector windows, gas pool windows, and other optical elements integrated
into the system. It has great application value in the field of tunable diode laser absorption spectroscopy.
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Fig. 1 Schematic diagram of beam passing through parallel interface
REBHOCICIEN B RG22 AR B0 . Tl
WOt B A I BN TR A . P, i)

PEARL I A AE A, 22 BB SO I A iR 284k , [ TDLAS
RGP ARG A AR BRI TR 3 R BN, IO
ZRBUH g 35 S AR I A AR AT SR AR B, (3
AOEIRAE SRR BRIE S BB T —MERHROE
FARBL SRBUMAR PIIEAE R B TP B Ry B 63 IX
(free spectral range,FSR) , B H1 1% X o] 40 v, I
KA I £ 3R RSB I R s

Lo
© 7 2nl
32
=L 2
A= 5 (2)
¢
fe_2nl

b, n YRR LT T R I B, A R K
¢ T

J 5 G P R RE A7 A G 2 A, e S s ) WG 535
SERHIR . T MG ER B 5 S SHE AR B 2,
IS 55453 ' 9 S SO AR

VR BOE SN i RSB e AT O
AT, AR 2RO UG I 25 57— 3040 O R o Ik
MBS S BOG A A8, DGR I
YO AT E N WS BT, BT
Sl 5 ST A SR B L L , a0 AR AR IR, 4
SRR . AT RS2 4 U B O 4%
BCHIBIET 3t RE fe <A U AR R B

2 XBWERFSRLYIMETIE

PRSI RGN A 2 iR, WoOLK 3 & (Light-
wave , LDC3908 ) 8K 5l 73 A7 iz it HOG a8 () |, B0t
PAAEARAT I 18 (16Hz) A HEAL F B fin— 4> = IE 5%
Pl (16kHz) . HSFHBOGCE S /R g I ZE e K oy
2m IR (Infrared Analysis 16-V) |, H 5% B 46 0 8%
( photoelectric detector, PD ) PD, #2Ui ( thorlabs, PDA-
10ECS) , #2852 BOARBOR S 8 J5 159 3 — VGRS 5
f 5% W BURBOR S X @ iE f 5 A% 2 ik
AT HE—2 M. 5% M TDLAS RGEAIH Y2 , 14 &
SR T BN — A6 A I £ PD, , I 1] S
SR BN T AME . N T IRFEOGF SR BUAME 7
P AERR R ] T — A IR BCRY-FA T, LA A
FEOEWN o Fy—Fr AT AR 5 LU R TR AL
RGP GRS

HOGAR B 19 A BOR I8 H 29 1579 Tom ~
1580. 25nm , % 2 T — & 0 I K 2 1580. 04nm ()
CO, Wi ek . MG 7 AR UM R Pk, 4t )0l 2
UM 7, Al PD, XER Y 2f 15 S AME DG K



690 o

ot B AR

2017 4E 9

white cell

laser > V4 \ PD,

T

. reference signal
laser driver

= 11T |

lock-in
amplifier

lock-in

scan signal amplifier

g4 Lo

modulation signal

Fig.2 Experimental setup
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Fig.4 a—the compensated 2f signal b—the standard 2f signal
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Fig.5 2f signal during optical fringes drifting
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Fig. 6 Fitting curve of the compensated 2f signal and the standard 2f signal
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