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Fig. 2 Measurement results based on HSRL"™
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Fig. 3 Schematic of two suspension particle detection instruments based on spatial light scattering. (a) Schematic of a measurement

instrument based on single-angle scattering light of suspended particles””; (b) schematic of a measurement instrument based on

multi-angle scattering light of suspended particles™
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Fig. 5 Suspended particle measuring device based on single angle scattering polarization and its measurement results'
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Fig. 6 Suspended particle measuring device based on scattering polarization and its measurement results

4 (a) Composition of the

device; (b) results of the measurement;(c) SEM images of the samples; (d) comparison of measurement results with those of

optical analysis equipment
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Table 1 Comparison of different single particle scattering simulation methods

Method Process Advantage Disadvantage Ref.
Separate variables, boundary . . o -
SVM . Fast speed and high precision Only ellipsoids can be calculated [44-45]
conditions
Difference and lattice point solutions Get the overall information and any . . )
FDTD ) ) Difficult to deal with boundary issues  [46-48]
to solve Maxwell equations shape that changes over time
Mie Solve Maxwell equations Fast speed and higher precision Only balls can be calculated [49]
. . Can get the overall information Slow speed and the accuracy increases _
DDA Abstract to multiple dipoles [50-51]

over time, arbitrary shape

slowly with the number of dipoles

JE A VR R A 1 T R B

Xof FAT TR O B B 5 AR B O vk R
W2, T-matrix (80 26 A SR S k78R
W R BOO I, A5 3 2R B A B B A 5 I T T
W vE FEA B AR L (SVM) A R 2% 5
(FDTD) % A BRIC % (FEM) & #CKk E X (DMF)
A BT RBU W I AT (MoM) B B A
F i L (DDA) i 5 T 1 AR 0 1 5 vk R 8 A Tk
(NFM )%,

SVM 1 4% 0 AR A JUS o B2 19 Maxwell J7
T2 LT DA 40 5 78 i 00 7 1 SR i, MO T R AL Y i
FHER I oR B AT B IF , I F A 08 3 A s % 1R M 11 A
SR B B BRI PR BR R B R, SVM O
T B R A AR < e A i SR A R AR B, ]
ANAEFEUT UL AR D RS B R o B S AR
B il i JEL B SR i A IS MR SR AT B, B — i BB T Ok
SR Fifk T 2t o kAR (e [ 298 JHL K s it il O 1 57 [
), w3 ik — 4 8 2 AN e B ER IR Y B A .

FDTD ¥ e 78 25 [a] v DL — > 07 (4 f 28 1l 1k
T 25 T) B T, o e g A A A ST B )
224y AR Bl S % A0 AR BB A SR AR
WG 5 1 P A2 1 B A A 8 3 A L s R T B, SRR A
PUT B S B, SR BT B8 2 CLE an ik b
J6) B A s H 4 B i B A B R, e
RN OE 3 A SIS S R NI R Y NS E| ¥ AR R L RN
A T AR SNE W B TR & F A o DX 3k, WA AR AT DX 51,
(BJEAERAY 7 R B, 3 X .

FEM 1 FDTD % 25 ) , A [F 9 )& FEM & 4%
Maxwell 77 F 41 75 4 3] i 56, P55 HL s B f ok i o X%
R ENVECE D73 B FDTD ik 2 R i U h 13 40 05 72 19 40
(B 7], 17 FEM 2 3R i i [ 7 B2 10 300 5 2% A1) n) A
FDTD 7% i 3| i3 5t 4 ) 81, 78 FEM H gk % 46 Sk an
ol i A5 15 O B WL i 3 S 1k CEUER B S )
FEM (L $M FDTD kA A, #B 2 4 2 1 5 T 9281,
TR AT IR A A

DMF (1) 3= 2L AR SR Bk Ak bn R 28 57,
FE DR AT B A A5 B 22 43 7 BRI OF R B WUk B A 1 A
B, FUBS UK AR AR T0UA R B O A, X RE AR TH T LA

W oG R BRI BB B U . DM B fE 34 &
HoA sl g 5k L 45 0= FURR R T T 53 Sl %) Bk
5, S AT BR .

MoM 1 DDA 5 il 8% 0 8 2 J5 K A T 4 350 04 B R
Y5 VE W RS A MR A T 2K B 3 e 3 A 1
AR DX 3R, T B0 S Ao A 1 SR i AR Ak Sk 2R 1 O B AL 1 SR
fift . MoM Fil DDA % i IX B 7E T3 A~ 5 B 41 5 % 0 ik
B 6 B, MoM ¥4 Y J2: 5. 37558, 1 DDA 75 326 (1) & 0 &
Y. DDA VLS HUR R K143 24 30T, I8 B A1
TCAAE— AR T o 3 A B I R e A S B A AU X
SO AR T AE A EAE H LA AN T 35 B 0S5 o3 A, B
S U] 2 3k S A 5 B =2 R R BB 30k ) 3 AR A
FXFHERIES A WU, DL 4 1) 54 19 1
SHA B A Shi R AE S & B 0 S O B b A
RYRS A0 AL BE SR 18 3, O FLIHFE K B3R

NFM A% 0 o 3 F 4% AR R B i AL 4 . Bl 2B
s BBCE A A L T A S U N R AR g 5 AR
FHH (X Hefim 44 BRI , i s A9 R w37 06 R U5
H 2 1T 3 5 119 4 AR BB 0 15 B RS % . NFM Y
P 3SR B W, 78 ALk B Al o Bz - s 8 R I P 5 4
J2 A B A Rl X FRORL T B N2 i HL T T B R A Bk
B PR T B B R LR S8, 2 B i Sk b i TR A

B R R AR TS TSR 01 o XTI
BAHLTH R R oK TR RO A IE S RS T
P SO R R, R T i B R A 5
FRF 0T AR Boy 9 Wi 2 o 5 — 2 Bk G v U ik 1
PRI R R, DA R RS R B 9 O WA L RS R T SR 1R
B AT A REE B T B R R . X — 2R
e — BT B R I S R R B — X
FRPE CLE Qi Bk 28 ) o LU BT B R A s R . X
BB RN A RE S AGAFRE T B R AN E, HoT
B ER . X —RE R WOKES %  SVM . DMF
A5 AT e T-matrix, 45 T Y B0 4R 1 . AR
X T — IR O R AR BE T LA T B TR AT
I A I R i S A O R R
A W TR R A R X — 2Rk — B AN S
PR T 25 1 B2 R T 2 3l o s ) i ik i O Xk
BT B S AN E R . e a5 e

1899915-6



43 % £ 18 H1/2023 £ 9 B /¥ ¥R

M EER IR — R AR R AR Z  E KRR (S pm P E) Y
TEOLT RS UR T AR AR, H B 2 R AR
W KB, B RBRE FDTD % (FEM.,
DDA #:5

bt & TH AL RE 1 R 5 DDA TR B 4R
Sk — TR AT R I O AR B A %0 75 . Draine ™
B DDA 5] A SIHUEHA R LT DDA LSS T
Xof ST 118 287 ) BR A T T A 342 252 TR A 1 S0 o R R R
i A I . Chen 7V JF & T 3 T DDA 5 1
NMDDA % K DDA 7% F Nvidia A 7] @ < 47115,
K GPU M7 A, M B $2E T T DDA VA 9 1155 3
i 8 S 0 A T O L G XS Y B TR R S B
I FIASE LT A % L, TEBH T NMIDD A 35 A9 v 1

4 BIFRLT LA AR B

BRI LT A4 T ol 3 2R I R PR
PRCRSIYE S 3 N El1 A DS Ry S R TR N e
sl LA BSOS 5 B0 K A 3 R 9 A 2R
TS HON RIS RS T O IR T B kL
1y Lorenz-Mie (LM) ¥ 3" 3] 3% i Al {4 FL 25 8 )y
B A3 A AT R R R B 2 BRI A £ B

A VE R A SR R VB 2 SR FE 3
AR5 WO BRRAE o FEO6 5 R0 B A AR
s P 25 09 A2 A0 A & 1 ORE T BROU B BERR R B R e AR

(a) @ D=1pm® D=2 pme D=2.5 pm
scattering angle(30°) scattering angle(60°) Jmlledl( angle(85°) scattering angle(115°)
o ws «
= -
B o] " ol * “ -
4
= ans *Z. w - .| -
ey -
- o t oy > ", e e [H] (X}
H-Hdop H-Hdop H-Hdop H-Hdop
. - v
ol ol & 3
§ b -
g ) . 2]
-
L | 1K
s 002 “ -
P-Hdop P-Hdop P-Hdop P-Hdop
w o
- ’ 0
25 % o "
S 1 o g W
£ -o
®. 03
2l 4 . s
e W T s CRTa
R-Hdop R-Hdop R-Hdop R-Hdop
(©) ©Na,SO, ®Flyash o @ Carbon sphere

scatfering angle(30°)  scattering angle(609)  scattering angle(85)  seattering angle(115) o
0 04 0 3) PRCAsh

§ . 4 r | 3"'
04 0. & 04 N
0 4
£ G . L ] P '
202 ax o ' o ¥ 02
s 1o-0s 0 68 g [ 0T 0 63 W e e e
H-Hdop H-Hdop H-Hdop H-Hdop —
1 Apa Gt
- - - /
s E3 * s s -~ i
g g > - -
Sy
& -
) -
s L4 ' 2
o g -1 -es 0 ET < g v e
P-Hdoj X X .
» P-Hdop P-Hdop P-Hdop (c \@athon Hhere
. [
g 0
. of @
FIM K * > J o
-0 v |- !l ) ‘ Laa
-02 .
; I it
03 04l 04
060403 0 01 -1 -08 0 0S5 =1 -6f 0 05 -5 W 5
R-Hdop R-Hdop R-Hdop R-Hdop

&7

B PR B LT A A A A — L6 2 Ak IX 43
A B2 BUBIE 52 22 5% i A I S D00 6 455 o ff 4 D't =7 r
FAHEER Y TG A BOR S  E RA  OF
1 B% 15 5 2 OB 25 R AR, 22 M 236 AF J0RE ) 28 AL
Liao 55 R 40 2R IR f B Dl 415 5 R K R UIB IR A
ZROEE N

TR R I 2 A B ) KO0 1 R R A R A T ik e
F T, I IT & & & B A Sk 2R B HAT,
FSRL AR RIIK A&/ RN S A TR S S
24 e R A
4.1 ZHHIREEH KA

REFPEERLT A B A MR RO RLAS AT R OB
A A RO R T GE 1 B S 8 Bm xE L
S B 22 FpOREF (RO HE DX 00, 51 v 4 R 1 A R 2% i 2
B — R R TR T 5 ERIGRE kAR . fE 2 il
FEAT B Gt IR TS 0 e, AN TR A B R T BAT S [ Y
D AR 0 B 22 2 Qi 4 45 B (19 B (AL, LUE b o0 A1
18 A% 7 2 A A8 ki I R IE 2 B RN, 2 B A A
HE BA B MRRENE . ISRz 1 o R E T
KL B9 fit IR TP 0 35 5 B RORL T EAT LU, AT LAY AR
THEF AL T 1Y 43 JE U RETT o

Liao 5 ' WF 58 T AS [ A it B4 O 9 o 5 K% B 41 5
BRor A, W7 R o AT R T iR O (R S
BIBIEFE R, S 1 7 A8 23 B A TR AR TR O e B 4E e

® Na,SO, ® NaCl ® NaNO,

seattering angle(30°) scaticring angle(60°)  scaticring angle(SS)  scaticring ngle(115%)
os - o 6, .S
- . .

s . 04 2oy
§ . ™ o
204 » 0 - o3 Y 4;-*
3 i3 J

02 = o » ol WL

. ~o.2l ol

01

AN TRVRE i 5 G 1 o0 35 B Al 4 15 43 A1 () AN RDREAR 59 S8 68 5 (b) S [a) WA 1 S0 e 5 (o) S TR 25 1 SO0 I 5 () L

ol 8 28 ABMELFEE AR AN LU F) 3 e

Fig. 7 Distribution of polarization center spectra and polarization indices of different samples™. (a) Aerosols with different particle

sizes; (b) aerosols with different absorption characteristics; (c) aerosols with different forms; (d) several aerosols with similar

compositions but irregular shapes

1899915-7



W2 B AL, St — BT Y i PR 48 AR g = 07k, RD

Sy
Hdup :§
0
) 1
S, (D
Pdop - ?O

O Hy, 8 KOl IR 25 X5 L 19 90 31 38 A5 5 Pag, N 450
I 25 % IO A9 IR 48 AR 5.S0. S, S, 23 I A i 4% O X B £
Stokes Z it . MATTTE 4 A HUR A BE R R &, B
£ 52 SR FH 3 A5 A 4 285 [ (KP4 % 6 (HD 4570
6 (P) A7 HE 84 48 0 (R) 148 3R I 6 > I 3% 45 b , B
Haopii~ Huoyo s Huopi s Pyt s Pao.o« Paoyie» X5 FLRLF SR 4R
24 IR ARFE A5 o 0T A I K [RDRE AR R A AR
g5 E 7 (a) B, UEBH T 3 TR 5 09 O 3R 48 Fr T L
S PG AS AR AR A R B R o R, 2 T 3 Rl K
R Na,SO, .NaCl,NaNO, (1) i & 75 b 505 B 45 5
wE 7(b) Frow ik B T 28 07 20T F AN R R S 5
5REBRITHRZ MR R . RJG R EHAT A W Ik
Ri M A I HEAT RIS, 25 SR N 1A 7 (o) T, 4 Fp e A
) A A 5B 2 B R AS ) 1 3 3 R 2, HL A ik 2 80U
Wi 25 UL I LA A 1) 8 0 T 9 /0N PRL ke R LS R AR
AT E AT e R S e s R g PR R L 5] A Ak 1) AT
o HeJa, % 3 I AN BT A U R e 4l
KR TCFE A FLBR 250 B ER IR AT AR X BERE A B
A2 0 AN FRU) T2 25 , A 00 R 3 AT X JEE ¢ v, ARG 0 24 S
L 7(d) B s, 45 S R, 6T 88 B4 AR LE B 28R
LI A A0 e A L 3 T 22 2 O % 48 b A4 RS I AT DL S
PURS AT, H 452 4k A ST 25 35038 A 3 26 kL ) 19
[
4.2 FHEMEKIR A

UL AR SR, HE T A 4 1 S AIL IR 0 vk s
JE, E AR 2 N R B R S s TR
W S o TR BE 2 ) O TR AR G2 U A A S £
FH A0 3% R B 2% ) 5 5 1 RGO 2 W 7 3 I 4 B
FRBGR DL ROGAE 5 A BRI AE R

6 FH R B 27 2J Ty 1 el B B 7 %) G T 0 4 M
SR WU AN A IE AR . LiCT R —Fh B B gD A
B 22 P 4, AT DL $I5 3 SRR A0 A6 5 PML, iR BE , DA T 3R
o5 e MR IS 25 4 HE SR RIS BB . Wou S8 il ] CNIN 4l
Bl JC AR 28 A= W S e MR B B FN 4 25 A DI AR 1
A T R MERA B (>94% ) . LeSkiewicz 257 #2 1
— AN 22 495 S 20 N 245 I P SR AR A i A AR AR 2
AU 35°F1 145° A9 HUH Y6 M98 Y615 5 X 48 Fh A W) <,
VR IS URE R AT 4328, HA 2 ) 45 1 e 5 A4 1] 8 BT o
R TR B e M PO AE T TR 43S D
TR I i 255 L B HE AR B /D 80 %0 , A S R H i
EEE 754 g 1] 8

TR 2 ) v B (] 40 CNIND) ] AR Sy B RE 58
KGR AE S BOER , W F 2 0% B Bk 15 &R ge bk 2
ERGFER™ . BIEH R XU, Z 4 WIRME S 151

243 % 5 18 H1/2023 £ 9 A/ F 2

LEVELO LEVEL 5

|

m
<

|

|

53

group 1

Pollen

group 0

FIS LT AT LS 4 0 e

Fig. 8 Decision tree based on artificial neural network™”

AT 1 5 BRI 43 268 D1, Yuan B TVRGHIF
Ko T — T T JE ) TR AR 5 20 M (PCCA) J7 35 B HL &%
IR T e s T B S SRR
WURLY) (Si K Fe.,Ca il Zn) ¥ B Z 18] B9 AH G 5 45 &
Jay M AL Ze k17 (LWLR) AL A [l 15 8 3) F 2
(ARMA) SRS, 35 Hy — B T 700000 8 7 J0RL e JE ) A5
Y ZASE R Y 2 R N 2 SR N 1] 9 B

W S BT IF T T AR R EE 2 I 2, ST
X 5l A WU IR R B4 R B e T R B 2 I 4
TR IR T PN b BAT R B (B I 58 il
S S U AR U S OB B i A A B AT B R
T 28 3 I 2 1) T HE Ao 22 I 4 b LU SOK 0 B R il 4
A~ A W= T TR 1 I i RAR 7 T8 i i R B Y
AW R BRURE A Bl k26 ORI A O BRI IR
R4 B, e AR SRR i (T 58 RO AE A G FE A K
AR R R BEAS AT BRI RSB TR T

1899915-8



43 % £ 18 H1/2023 £ 9 B /¥ ¥R

Day 1 Day 2 Day 3
0000 ‘ (N EEE] A E ooogl RATTE
et e ] ettt K
0000N, 2 0000N, ARAHE (500N, ARARE
CCA CCA CCA
| | » [ | ] A o2k ooon -
B0 | oearx 880 | 0oanx o3 | Gonwk
00 — WO
oee | @oark | |T— 938 | gunnx B8 | oeanx
: iy i
16 = SIg(60) —SIyss) —Si —K —Fe , |
}SM;,=¢4¢§ e SI(1159)— S24(115°) i 9, <
. < 5 y B
0.3 g 2 correlation_ ] 0.5 S141(60°
nf + 3, € analysis -—; 1 \ + Tif E]Sl}l(sso)
14 <) & E - wa H(5°)
H> Zog %057 04 06 08 1 %057 05 06 08 1 S < ||5l5)
G TLIF TLIF : Os24(115%)
.3 0.5
W .4 082 (30°)
1 — S2p (30°) —S2p(60°) —S$i —K —Fe 14 082 (60°)
A 50) — 0 i W P
L5011 o o S2p(85°) —S2p(115°) N —Ca —7n Sos <« $29 85
B al AR R Os2p(15)
ik + 1o corrdatl'an a ] \ + i
- ) anayis >3 - Osi 0K
fa) ; % v) S : Ef2xq Fe# C
h’““E E;I %007 07 06 08 1 00701 06 08 1 208 - #e !
02 TLIF TLIF 09 Zn
0.5 1 N 0.5
17 1/

B9 T PCCA Jr vk () 8 17 R Wik I ToU 0 A R 2 53

Fig. 9 Suspended particle concentration prediction model and results based on PCCA method™
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Optical Scattering Measurement and Analysis Methods of
Suspended Particles
Zeng Nan', Yang Likun
Shenzhen International Graduate School, Tsinghua University, Shenzhen 518055, Guangdong, China
Abstract
Significance The suspended particle in the environment is an indispensable component of the atmospheric system.

Because of the uncertainty in time and space, it is difficult to identify and characterize the suspension system accurately in
real time. Researchers in related fields focus on obtaining the online index system of the interaction between suspended
particles and light technically, simulating the process and mechanism of the interaction between suspended particles and
light theoretically, and then identifying and distinguishing the microphysical properties of suspended particles qualitatively
and quantitatively by light scattering detection. The polarization scattering analysis in optical measurement can not only
detect the original particle scattering process but also expand the information dimension of experimental data by polarization

vector analysis, providing the possibility for the fine identification of different particle classes and attribute differences.

Progress The light intensity distribution on the scattered sphere will change when the size, refractive index, structure,
and other factors of suspended particles change. Based on the number of particles, the light scattering method can be
divided into group suspended particle and single suspended particle detection.

1) Group suspended particle detection technology. In the field of atmospheric climate prediction, the measurement of
group suspended particles has broad application value. Han ez a/. designed an aerodynamic particle size spectrometer
(APS) probe for measuring aerosol size distribution and an integral turbidimeter for measuring the total light scattering
coefficient (Fig. 1) to measure the scattering coefficient, particle size, and complex refractive index of aerosol suspended
particles, respectively.

In the field of aerosol identification, LiIDAR technology is widely used in aerosol monitoring and identification since it
can provide longitudinal profile aerosol distribution information. Costabile ez al. proposed a scheme to classify aerosol
populations based on the spectral optical properties of suspended particles. Grol ez al. proposed an aerosol identification
scheme based on high spectral resolution lidar (HSRL) (Fig. 2) to analyze the two-dimensional graph of the lidar coefficient
and linear polarization parameter to determine the aerosol type. However, such methods can only identify a limited number
of aerosols and are limited to the analysis of two-component mixtures.

2) Single suspended particle detection technology. Kaye ez al. designed a suspended particle detection instrument
based on spatial light scattering [Fig. 3(a)], which qualitatively analyzed the types of particles through angular scattered
light and fluorescence intensity, effectively avoiding false positive detection of bioaerosols. Ding ez a/. designed an
instrument that can measure multi-angle scattered light [Fig. 3(a)], enabling measurement and signal acquisition of 250 to
500 suspended particles per minute at three scattering angles (0°, 120°, and 240°), and the experimental results proved its
feasibility in identifying spherical and irregular particles. In addition, Renard es a/. designed a continuous particle monitor
based on small-angle scattered light, enabling real-time monitoring of the concentration of suspended particles in the
environment. By integrating active microfluidic and optical fluid technology into a single PDMS chip, Parks er al.
demonstrated the feasibility of microfluidic chips for manipulating and detecting individual fluorescent particles.

3) Polarized light suspended particle measurement technology. The particle information extraction after the
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introduction of polarization analysis reduces the high dependence on the scattering space angle and adds a new information

dimension based on the polarization vector. At this time, the information of incident light and scattered light is transformed
from a single light intensity dimension representation to a four-dimensional Stokes vector representation to realize a more
detailed study of the physical properties of particles. It provides a guarantee for the identification of particle size, shape,
structure, and more complex physical properties of suspended particles. Chen er a/. designed an instrument based on
single-angle polarization scattering measurement (Fig. 5), and the results showed that ball, ellipsoid, and fiber bundle
samples had different mean and variance of polarization indices at 85° scattering angle, which proved the feasibility of the
experimental device to identify particle morphology. Li ez al. designed a device for measuring the polarization scattering of
suspended particles (Fig. 6), realizing real-time high-throughput measurement of suspended particles in the air.

4) Theoretical calculation of the scattering process of suspended particles. To solve the propagation process of
polarized light in group particles, solving the scattering characteristics of single particles is the basis of solving the radiative
transfer equation of group particles. There are many simulation methods for the single particle scattering process (Table
1), including the separation of variables method (SVM), finite difference time domain method (FDTD), Mie theory, and
discrete dipole analysis (DDA).

5) Optical information extraction of suspended particles. Suspended particles usually have a wide size distribution,
complex composition and morphology, and a variety of complex microphysical characteristics. In the interaction between
light and particles, the change in polarization state contains a wealth of information about the microphysical properties of
particles. Therefore, some studies on the refinement of composite properties of suspended particles and quantitative
extraction mostly use polarization scattering measurement signals. For example, a polarized optical particle counter
determines the particle size by scattering signals, extracts morphological features from the polarized signals, and then
qualitatively characterizes the type of particles. Liao ez a/. used the obtained polarization-measurement signals to retrieve
the refractive index of the aerosol complex.

The data obtained from the measurement of suspended particles are often complex temporal pulse signals, so it is very
important to develop suitable data analysis algorithms. At present, the analysis methods of suspended particle detection
data mainly include multi-dimensional polarization spectrum (Fig. 8), neural network (Figs. 9-11), and attribute inversion

algorithm.

Conclusions and Prospects Suspended particles are an important part of the earth’s atmospheric environment, which
affects the climate environment and various activities of human society. Although the source of pollutant suspended
particles only accounts for about 10% of the total aerosol, its impact on people’s health cannot be ignored. The double
uncertainty in time and space greatly improves the difficulty in real-time monitoring, accurate identification, and reliable
prediction of suspended particles. Therefore, it is very important to introduce new detection and analysis techniques. The
scattering polarization measurement method in the optical detection method can not only detect the scattering behavior of
particles but also expand the dimension of measurement information by relying on the polarization property, which provides
more possibilities for particle detection and identification.

In this paper, advances in detection technology, calculation theory, and information extraction of suspended particles
are reviewed. The two measurement methods of group particle and single particle are summarized respectively, especially
the polarization scattering correlation technique. On the theoretical methods of suspended particle optical processes,
several modeling methods of single particle scattering processes are introduced. Finally, the analysis and application of
suspended particle detection data are summarized from three aspects: multi-polarization spectrum, neural network, and
attribute inversion. These studies show the important application value of scattering polarization measurement in the field
of aerosol measurement and also provide an important basis for the follow-up of researchers in more complex aerosol

measurement solutions.

Key words suspended particles; polarization measurement; scattering characteristic
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