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Table 1 The nominal channel radii of DLJ-92 OPC (m=1.59)

Chanmnel | 1 | 2 | 3 | 4 | 5 | 6 [ 7 | 8 | 9 [10| 11| 12| 13| 14 | 15 | 16 | 17
Radius /pm | 0.15 | 0.20{0.25|0.30 | 0.40(0.50|0.60|0.751.00|1.25|1.50 | 2.00|2.50 |3.00 |4.00]5.00|6.00
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Fig.1 The response of OPC with different refractive
index (response in relative unit). (a) Different n,
(n;=0); (b) Different »n;(n,=1.5)
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Fig. 3 Number density curves for different n; measured
with DLJ-92 OPC

FR 27 T B T 2 10 JBORL T %0 B
W n (DX ny A FH BURIX — ¢ 5, X TR — 4tk
T AR £oE . B 101 AT R ne (=152,
+¢,101) yny =0, 1, =0. 001, 75 =0. 002, *** , 71100 =
0. 099, 7101 =0. 100, FRFLA 101 5 n, HIXF 5L K
SRR (DG=1~1D FHBRIITET 5 Na
AR RE A 101 A~ 22 51 BA S8 A9 RS BB T 808
W n.(r),
3.2 MHEENERIENIER

MR YRS BB F BT O R B A K (D, "R
HEBE 2. .G A K n X R RS 101 ASTH G
/‘?‘\%& Oez ¢

%zpwmmmwm, o))
KH Q. larym) BRITHFE I m=n,—in, FBEHr
BTFRHEEREBRT,HEARC AH
Qulam) = £33 2+ D[ReCar + 801, (@)
k=1

Hi, RIERE a, Mo, BEHEREF-IER
(Riccati-Bessel) MR ERNER . EREZE «(=
2nr/2) MEIEH R n R, SRS ALELL BA

SR  r BB T B 1R
RAKFREIE Vie 5EBR T IHIE R oo
P Sy

_ 11
Vie = aexln 0.02°

FAARG) M FR—HNEERFH RS LR
BdE , 55 2] 101 A S5 R n, — — X B A AR
WE Vie. XFEREL TEE 101 MBEBRITH R
EE n—— R F BB n(HD—RKRAK
FREE VM RARMBIEE. B4 40T n B
A B B AR 48 G 22 B F T 288 S 9 n () 35
AIZKSEREILEE . M 4 AT LLE W, BE 0L B S 4 5 R
B ERAR BB , 3 BN F Rl — 4 M= bL T S A S0
Y1 5 2 AR AR /NN 5 3T M T K P RE LB K. Bk
RE 0. =4nn; /A" 60 =0 Tou s AT H 1 5 6. IEAH
K, MEREILE S oo A, BT n SR8 WE AR,

€))

60 Jul.27 - - -Jul .28
i s Jul.29 = =+Jul.30
. . == Jull3 e Aug.1
g M coeesi i Aug. 2
N N
10F - Jsem
£ \'\'-":"'3‘-7-".'5"."_ ...........
é : _.\.\-.-;.A.,__.:”__I_.:':-._.._..
=L ‘*,_'5._ LT
a
1 ( ) 1 ] | ]
0 0.02 0.04 0.06 008 0.10
nl
40
e Aug.3 - - -Aug.4
5 ©o Augs —e—-Aug.6
g BN == Aug.7 ----- Aug.8
= U s Augl9 o --=Aug. 10
Aﬁ 10_"’ 9 ~ Terraeell .
P R e R GIET
z
ES e
I O
o
1 . 1 | | | .
0 0.02  0.04 0.06 0.08 0.10
n;

ig. 4 Relationship between visibility and imaginary part n;

of refractive index of aerosol
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Fig. 5 Visibility and the calculated imaginary part
of refractive index
Table 2 Visibility and the calculated imaginary

part of refractive index

Data Vi/km n
July27 20. 64 0.0116
July28 9. 94 0.0149
July29 6. 27 0.0306
July30 4,22 0.0398
July31 8. 96 0. 0137
Aug. 01 10. 61 0.0124
Aug. 02 34. 43 0.0135
Aug. 03 8. 50 0.0247
Aug. 04 2.93 0.0511
Aug. 05 2.57 0. 0429
Aug. 06 3.16 0. 0450
Aug. 07 12.23 0.0186
Aug. 08 14,94 0.0111
Aug. 09 8.71 0.0120
Aug. 10 7.43 0.0217
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Fig. 6 Number density distribution of atmospheric

aerosols for different date
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Measurements of Number Density Distribution and Imaginary Part of
Refractive Index of Aerosol Particles

Yan Fengqi Hu Huanling Zhou Jun
(National Key Laboratory of Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics,
The Chinese Academy of Sciences, Hefei 230031)
(Received 4 March 2002; revised 24 June 2002)

Abstract: A new method is proposed for the measurement of imaginary part of refractive
index n; of aerosol by using an optical particle counter (OPC) and a visibility meter (VM).
The number density distribution of aerosol particle is measured by an OPC with nominal radii,
and visibility is measured simultaneously with a VM. According to the Mie scattering theory,
the different distributions can be obtained with different n; for the same set of data measured
by OPC. Then, a curve of extinction coefficient can be calculated with n; from these
distributions. Actual value of n; can be decided with the real extinction coefficient provided by
visibility measurement. Finally, the actual number density distribution of aerosol particles is
obtained from the OPC data and the decided #;.

Key words: atmospheric optics; aerosol; optical particle counter; imaginary part of
refractive index; number density distribution



