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Measurement of refractive index for aerosol particle in Xiamen
LI Xue-bin, HUANG Yin-bo, XU Chi-dong, WEI He-Li, HU Huan-ling

(Center for Armospheric Optics, Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Heifei 230031, China)

Abstract: A new method was proposed for measurement of refractive index of aerosol by using an
Aethalometre, an Integrating Nephelometer and an Optical Particle Counter (OPC), because the re-
fractive index is important for studying aerosol. The absorption coefficient and scattering coefficient
were measured with the Aethalometre and Integrating Nephelometer, and at the same time, the num-
ber density distributions of aerosol particles were measured by the OPC with nominated radii. Accord-
ing to Mie scattering theory, the different distributions could be obtained with different refractive in-
dexes for the same one measured by OPC. Then, the curves of absorption coefficient and scattering
coefficient could be calculated with different refractive indexes. Actual value of refractive index could
be decided with the real absorption coefficient and scattering coefficient provided by the Aethalometre
and Integrating Nephelometer. The comparisons with other instruments show that this method is rea-
sonable. Finally, the refractive characteristics of aerosol particles in Xiamen city area were analyzed.
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Fig. 1 Average diurnal variations of refractive index
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Fig. 2 Comparison of visibilities by two methods

Visibility




1834

K% 142

516 &

P 3 2 BT M XA [6) H 6y e B8 SE 8] ) SF- 3

ALY AT LA L 2006 4R 12 5 n 1Y

FLZAL ST 2004 48 8 7 3 #2005 4F 3 A £}
AW 2250 0] W g B ZR PR AR Al ik R )

Ay

A 3K U I A [ 2 AU ) SR IR A T AN TR
4 % #®
AR SO 21— 2 P SR AX L A

SR T I ORI BT A R AR O I
W7 35 T LA ] i B 38 R e A s 5
D't B 3K Ik 45 R 08 Ll 2 WY I 5 i R T AT
R HAY o T8 I8 ] DX S SR 4 Al
i (DETIX 2, 18 12 A 4y 0 21 B R A2
o HABAE 1. 48 ~1. 55 Z A 3 8l . S BIEAE 1. 53
BF3E 5 0 A5 B S A9 B RCAE A 2R AE 0. 005~0. 02
Z I AEAL P EAE 0. 008 i, (2) 1T IXHr
S5 5 W Y 2 3 AL A 3k DA T 3 R AU
AR A BT AN

LIN C I, BAKER M, CHARLSON R J. Absorption coefficient of atmospheric aerosol;: a method for measurement

P B P E R T ORI R AT A R R AE LT ] K AR ,1991,15(3) ; 18-24.
HU H L,XU J,HUANG ZH. The characteristics of the imaginary part of aerosol refractive index in some places of

WOLFF G T, STROUP C M, STROUP D P. The coefficient of haze as a measure of particulate elemental carbon

ADAMS K M. Real-time in situ measurements of atmospheric optical absorption in the visible via photoacoustic

Appl. Opt. 1988, 27 (19) . 4052-4056.

HAYASAKA T,.MEGURO Y,SASANO Y,et al.. Optical properties and size distribution of aerosols derived from

simultaneous measurements with lidar, a sunphotometer, and an aureolemeter[J]. Appl. Opt., 1999, 38(9):

FFH PN E R F L KRB BOGERRERAT SR M), 2#ok5 87 & .2007 .19(2):207-210.

LI X B,HU SH X,XU Q SH. Measurements character of extinction and refractive index of aerosol particles[]].

I, 1984, 4(1): 55-60.

TAN K ,HU H L. Correction of measured results of an optical particle counter[J|. Acta Optica Sinia. 1984 ,4

F MW FH A 2 B9 LED SGIOG R T3 Bl w1 ). 65 45 % T 42,2008,16(3) : 406-409.
LI X B, GAO Y Q, JI Y F. Development optical particle counter of LED lamp-house[ J]. Opt. Precision Eng. ,

A5 3 b 2002 4 11 Apry B A IR Z
—— Xiamen,Nov 2002
0.05F —e—Xiamen,Mar 2005
—v—Xiamen, Aug 2004 e
0.04}
A,
< 0.03F \\ /o-o"\/’
0.02} \5/’\
WA ARV
AR
0.01F X Wa
PR RRTRRTINN RAPRRPIN SAPRNIN NrUNTEN RN SRR N S
00 03 06 09 12 15 18 21 24
t’h
B3 T Hb XA [ 4 6 3 0 e i A Ak
Fig.3 Average diurnal variations of refractivees in-
dex in different months in Xiamen
S &30k
[1]
[J]. Appl. Opt. ,1973,12 (6):1356-1363.
[2]
eastern chinal J]]. Chinese J. of Atmos. Sci»1991,15(3) :18-23. (in Chinese)
[3]
[J]. J. Air Pollu. Control Associ. s 1983, 33(8).:764-751.
[4]
spectroscopy. 1: evaluation of the photoacoustic cells[J].
[5]
1630-1635.
(6]
High Power Laser and Particle Beams. 2007,19(2) :207-210. (in Chinese)
(7] 4. Ak m. LR FIH B S S5 R IT I [J]. k%
(1) :55-60. (in Chinese)
[8]
2008,16(3) :406-409. (in Chinese)
(9] REF. mAXALFABIMIL GG M 1990.



510 4 AR S R T] M DR ST S R 1835

SONG ZH F. Applied Atmospheric Optics| M. Hefei: Meteorological Press, 1990. (in Chinese)
C10] R o, #h k. A BGUHOL f kW R AUKFREIL LT . stk 54 F & ,2005,17(7) :971-975.
XIE CH B,HAN Y. Moble Lider for visibility measurement[ J]. High Power Laser and Particle Beams, 2005,17
(7):971-975. (in Chinese)
(110 F5M, 34 4 Ah. BT X OOURIAE AR AE 2 AT [T ). R &5 3R 305 5 5 #2006, 1(3) : 161-165.
LI X B,HAN Y, XU Q SH. Variation of atmospheric aerosol parameters in xiamen[ J]. Journal of Atmospheric
and Environmental Optics, 2006,1(3):161-165. (in Chinese)

YEZE B A 222 W (1980 —), B 2B WL, FENFERITH KOS . E-mail: xbli@aiofm. ac. cn

@ THTE
ET AFM MR RAERERNS FEAFHR

R, EHRF
(IHEBIAZ LR FK,LHE #HMN 341000)

h T WEGEIE T AFM (1 B R 0 I I ol A S T R A R A OK R R = 44 T Bl 2
BERY SR X #5 Morse #atS4 J5 - 22 ] o ol 1 JE - 0 Sk JE - =2 (R i AH B AR . BEEL TR [ R A
TRBEE (O nm, 0.361 nm, 0.722 nm, 1. 083 nm) A IR FE, 00 1 e ATREEXT RSk ) R G g8 fk
(2R . 45 S S Bl A S 1 4 K R 9 7 2 LB R AR SRS TR AR AR T . R AN ) HE TR L A
RAZGHAR 5N 170.340.560.710 eV, FeA B IE AR Ak s e KRSk B 524 8.3.9.4.10. 9,12. 2 bar -
A A AR B OE L AR A PRI R R Y RS RO





