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Cavity ring-down spectroscopy for trace ammonia detection

QU Zhe-Chao'*, LI Bin-Cheng', HAN Yan-Ling'
(1. Institute of Optics and Electronics,Chinese Academy of Sciences,Chengdu 610209, China;
2. Graduate University of the Chinese Academy of Sciences,Beijing 100039, China)

Abstract: A cavity ring-down spectroscopy apparatus employing a pulsed quantum cascade laser operating near 1027
em (9.7 um) is investigated for trace ammonia detection. The trace ammonia in human breath and clean room atmos-
phere are measured and analyzed. A sensitivity of 10 ppb has been demonstrated for ammonia detection. The effects of the
spectral line-width on the measurement accuracy and sensitivity of the system are analyzed. The measurement accuracy and
sensitivity of the apparatus decrease with the increasing laser spectral line-width. The measurement results can be corrected

by taking into account of the line-width effect in data analysis.
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Fig.1 The experimental arrangement of the trace gas sensor




53 PR 4 2 T B TR BOL AT LR MR & AT 433

BE(230C) KIIEDL T a, R :

a;, = QpurgroundP T AP (4)
Wpachgrouna N B TARTE T T A B 058 &R 4L
(em™/atm) , a,, ARKSIAH BFERE (em™"/
atm) ,p NS ANHE FMEE, p, HBICSARS E.
SRR M 2 58 B I FEs P SR S 5 ) 8 fm T 3 K.
T SE g b E RS & B AR, BARSFIE AR
FER1 atm, Bl p.<p=~1 atm, K }i%E HITRAN $(35

) A SR TE I Gyt RS
I a,
FE TRLIRLR T I B0 5 5 T
11) = I [p(v)e T /MRYgy —(5)
A O G S 2B B
pv) =L S (6)

w (v -vy)° + Avj
Hoft [p(v)do = 1,0, 50 = O BEEMEHh MOLHR , Av,
ot K (5) P LIEGREEK,
R, \R, NG AT E e Ik, RETE Av, < a, BT,
WG (55 AT L T FO) A Uk
_ £ La(v) -In /R1Ry )t

1(t) = Ie jp(v)dv -

_ Ioe—%[la(v)—ln/mt

R T R DB R 2R TE X B A R R e, SR A A
T — A ST A AR v X T AR (5) BEAT SR AR
a7 B EGES . S BHPE L=0.5 m,
R, =R, =0.9993,a(v,) =5 x10 " em ™" & 2 441
THEXFAERR T , A RDGTE G L6 58 B % B 1 5 3 it
2. BEE IR GL ST RN, $U-E 15 B A 32 35 B [BME
BR. ERWR Av,<a, BIEBLT , 35 M 204 n B
BAFE BRI R, FE T R B (¢ KA ) R
BRI R 7 B A TR T X 240 U8R B A
PR/ NG TR 28 T X6 0 2 5 SR R R i)

h T B A REIRL T F AR OE IS 2 5 L
fEXTI LR A, & 3(a) Al T ARDGIEL 58
HRAERPOEIEL T8 LLEE LT, B4 2 i 1R ik
F B B B SR R B O R A R S L AR
1 [ AE Ak B ., Bl 2k 9E LU AE 38, 15 21 19
WA 2R BT /0N , TR e R 9 % 5 O UR I B S 1A
WS , 5 A HEA T BB B TE AR F 25 R S K.

B 3(b) 4 T Av, =0.03838 em ™' (SZHUE
JRLETE) ,a, =0.09961 em ™" (NH, IR IOEIELE ) ,
L=0.5m,R, =R, =0.9993 SR {& M T, NH, Bk

e 1=0.5m
L R=0.999 \
. a(vo=5x10%cm’!

Intensity/a.u.

Av=0.01a,—="

0 2 4 6 & 10
Time/ps
K2 AR M ERGES
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the laser linewidth to the gas absorption linewidth
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