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Schematic view for two optical paths DOAS system



%6

ik 5 g4 A 1931

B A2 AR 5 0 2t DR S Y AR 2 DL R UKL A T O R BRI R
FREESR R TE . FR G0 AR AT 2 't I 55 31 11 7 o D R AR5 e IR
FBURL 10 14 06 RECE BIME . N B R,
TERASIRBEAH R R 0 . SRALEE B8 N IO &R R i
Ik N ' o 3 WU T o< By S SUR 7 o SRR Tl )
H Ly WATCIR Kk R EE R Lo B6 . Sl R — @ Rtk
W5 . B B 4 R LA [ R T URE 3 O )
o 3 1) i BE RN 45 4 2 A AH L I AR, CCD #3832 Ui 1 6
WA E N L, L, .
I, = ki Iyexp(—geily)
{ ' (D
[,2 = ky lyexp(— oo ly)
S, LA L R R R K SR MR s Ry 5 ks S
MFRIRGHE 1 DGR 2 FRERE, ik K=k /k, RN R
GRE R MR RE oo N
Go = 1n(IiK)/<zl — ) 2)
Ill
TET ¥ RAGMT , BRI 6 R BUR /N, S BETE I B
550 nm 4, FIFH R X RGER M.
Gea (550 nm) = 3. 912/V, (3)
Horp Vi OB TE T R ASCRBU T B RE L B dmt . AUHR ) 18
F) 550 nm P B AL BIH G R RO RI & R g K
IERECK, gk KA 4% ot s . SR 5 f A i KR8
HITE G R A N B R ATE S R B 2 R 3 A U DL R
KA B S MO 6 RECE WG  R 00 A7 BT SUR 4
SR B,
B2 A RO TS R G O [ E Y SRR KR R
I, G T—E MR LE, el 1,

I, = klyexp(— oo ) (4)
s = In(A2) 1 (5)
HBGR OFAG), ERFEPR (MG 1, . T
#, = 1, K (6)
Bi=1—1, MDA
I, = I,z Kexp(— ge (L1 — 13)) 7

(7 RUIBOG B8 22 43 W OB 1S 7 50 25 1 0] L% AL O B
JEBEEER . BB UL, 7 BRI OGBS 1ok SR R 25 4 Rt
GRS, B 2 RIFPASHCH, 7E 550 nm &b, ETHRR
ROLEMT, WESE0E, M REHFITHRE, HTER K
(IR ¢ SR U AV Nl 2 e = BT 1 s Ak - B
%, —RAERE LB e R T 12 km B R 2 % 608 . KRG IR
ERYGE.

Xt CT) AT B AR e, AT DL A B R REE O R AL
Gext o Oexe FALFR IR B MR MR 00 (O« Hii I HUH onapteien (2O F
WURL 1 96 oparnae (DT

Ot (1) = 0g0s (A) + ORayleigh (1) T Gparicte (1) (8

IR B AR 00 (A 5 B AT L3 28 25 43 W S 3 2 33
133 . % B R BT oreten (A0 » BaE (DO FFH], Hp N A%
KR n BT

ORuyleigh (A1) = 87" (n— 17 /(31" N) €))

2 S

S S 6 1 28 A A B P AR 2% B (117°23"E, 31786 N
A7 W LI 8 22 3 WO 28 G0 8 A Rk B 22016 B 52 30 1%
7S B, PEESHLI 2y 16 m, fA SO BEIAE 75 — 2R b
WHESERE N 0.7 ko TS8R T8 B B G540, P Bl
180~880 nm, JGil%4r BFH N 1. 17 nm. % &R INAT o4
HETEACEE S ma B, DA B2 7K VR TE 20 41 I B 0t R R A 4 A
B BEPRAR AT A I O B BB [ 350~700 nm., 7E T K
SR AR R S50 1E A FERE WL 23 km (4 TF), i
2% J61% . 7E 550 nm P BAL X 25 43 R WO TS R g #E AT IHE
FrE I 2 1A 3 m, E TG AT, HFRA
WK ARG ERB K E R 2.1,

MAIZ R G PAF IR MBOE R, | 2 & ol —4
Wt s BT L @) O XA 2 JF R 6 i AT
PAF RABRLY TE 350~ 700 nm ¢ B i 9 19 3 ZETHOL &
B, WE 3 TR . O T RE TR A B, i 7R AN K
350, 400, 450, 500, 550, 600, 660, 700 nm Ab43#fF 24 h
T 0RO T O R A ORI O R B B KA A — K
ELLIEL 4, AT DL ASURE 49 18 D' 28 B BE G K B0 1 i v 2D
4 Angstrom AR, B 5 RETESBERE T KK
NO, #y/INIf 3 B 2 (], B RAE B3] 21.5 ppb. FHH 2R
11. 7 ppb,

300 400 500 600 700 800
Wavelength/nm
B2 KSR UE RS

Fig. 2 An example of atmospheric absorption spectrum
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Fig. 3 An example of partical extmction coeffient
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Extinction Coefficient Measurement of Atmospheric Particles with
Differential Optical Absorption Spectroscopy

LI Su-wen, MO Fu-sheng, SHI Rui-rui, WEN Min-hong

School of Physics and Electronic Information, Huaibei Normal University, Huaibei 235000, China

Abstract The atmospheric complex pollution becomes more and more serious, which results in enhanced atmospheric oxidation
and accelerated interconversion of pollution trace gases and particles. Differential optical absorption spectroscopy (DOAS) is
developed to monitor the characteristics of atmospheric particles in a large scale. The method of differential optical absorption
spectroscopy is applied to real-time, online and simultaneous determination concentrations of atmospheric trace gases and extinc-
tion coefficients of particles. Method of extinction measurement of atmospheric particles is discussed basing on double optical
paths DOAS system. The single optical path DOAS system is discussed for measuring the particle extinction coefficients in this
paper. The DOAS system need to be calibrated to measure particle extinction. Firstly, the reference spectrum is measured under
the clean atmospheric condition with visibility data. Then the absorption intensity of 550 nm wavelength is recorded to obtain
correction coefficient of the the DOAS system. The total absolute optical intensity of atmosphere can be retrieved after calibra-
ting the system parameter. The particle extinction coefficients are obtained by removing the contribution of trace gases and Ray-
leigh scattering from the total optical intensity. The particle extinctions are obtained from 350 to 700 nm and trace gases concen-
trations of NO, are simultaneously retrieved basing on differential principle in the field campaign. The particle extinction coeffi-
cients decrease with wavelengths, which is in accordance with Angstrom formula. The research can provide raw data support to

study atmospheric heterogeneous gas/particle chemical reaction.
Keywords Particle; Atmosphere; Extinction coefficient; Differential optical absorption spectroscopy
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