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Abstract  Suspended particles are everywhere in ocean and play important roles in almost all ocean processes
including physics, chemistry, biology and geology deposition, and ocean carbon cycle in particular. However, for a
long time, current technology for in-situ observation and fine classification of marine micro-particles is still far from
satisfactory. Polarized light scattering measurement is sensitive to the size, morphology, and subcellular
microstructure of suspended particles. The measurement results can be used for quantitative characterization and
fine classification of complex marine particulate structure characteristics and even the physiological state of marine
organisms. Realizing in-situ dynamic monitoring of polarized light scattering has shown attractive application
potential in the field of marine environmental monitoring. In this paper, we present a briefl summary of current
techniques for marine particle detections and a more detailed introduction on the principle, technique, and
applications of polarized light scattering for the detection and fine classification of marine particles, followed by a
discussion on future prospective of the fields.
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Table 1 Marine particle detection based on optical methods
Method Bulk measurement Individual measurement
Microscopic Tsinghua University: Mueller matrix microscope™"
Imaging Holographic University of Aberdeen: holographic camera™”
Flow Yokogawa Fluid Imaging Technologies : FlowCam™"
Dark-field Scripps: Plank camera™*
Fluorescence  Hitachi: fluorescence spectrophotometer "
Raman Nicolet: Raman speclromeler“']
Spectrum

Hyper spectral
Satellite

Marine satellite remote sensing

Satlantic (Sea-bird) : HyperOCR™"

[34]

Hach: nephelometer
Wet labs (Sea-bird) : AC-S™*
Wet labs (Sea-bird) ; ECO BB™
Sequoia;: LISST™
Waltz: Phyto-PAM™"

Light scattering
intensity
Scattering
Fluorescence
Polarized light

Université Paris VI. POLVSM

scattering

Beckman Coulter: flow cytometer™!

Beckman Coulter: flow cytometer™!!

Tsinghua University: laser polarization sensor
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Fig. 1 Detailed classification device for suspended particles based on 120° polarized light scattering’

diagram of the experimental setup;

(b) polarization state analyzer;

7 (a) Schematic

(c) pulses of suspended particles;

(d) polarization parameter distributions of smooth and porous polystyrene

0600005-5



E 425 F6HI/2022 F3 B/RFFIR

FIDRERT B RKELE P MEILREE LK
(P-PS MR Z 8 i 22 5% . #HIL T ECO BB J&
1] H0 5 22 B0 42 A, ECO BB 2 X 7K A v 5 ks 49 1
A7 A D A1 S IS 14 A RELI 5 T A 2B )R X K A
Hh B TR TURL P 08 S A AT R R DG O . D A
THE R 1 e 41 ' 1S B L R W A o) S vk T
DL SI2 BT A ) 50K 40 04 TE 53] R A 853 25
3.3 BBNRIRXAHHSKAESGNE

— TR IR A M R R E R 2R RS
RIS s B e A A Ok TEHLEOR S B £
FOANRRRBTOG, REE M ORI Ty vk AR AR
KL DA S, BT LA R0 IX 4345 HIL A TG HILASORE ,
s AT DA 0 2R B i AN [R) (0 A i ks . 78 B0 1 7

(a) Sample pool (c)

S

P HWP QWP LI /\
-. EP

TR A Wy ORI i 98 2 B80T LA A 280, DX 70 B AT A
WL HE 22 5 986w LA 68 2 A /TS LA K L] 3
A BT AW K TR SR i AR /R AR W s A

Xiong 25 AE 2021 AR 4 HY [ i 00 2 20 A 59k
Wy B4 i 41 Y IR AN SO 1 T kL O I i 3R 2k 4
W 2 fioR, ZhikidE— 2R T Wang %7
) i P R D0 35 T JEL %, ST B UK Ak R 6 HICS AN
SO [F I, R PR OGP 0 445 nm (93
s DA o b 3 M2 3R R SO IR AR IR AT Y i R
AT B3N T 2SI 1A e PR S IR A
AT 5 0T 1 AR ] 1y B AN JURE ) o BRSO 1Y O B 2
L5 RIURE ) 1 IO 285 R A 5 o T 2 O 19 8 R iR 2
S W SSURL ) €, R 1 2H BURN 5 6

P 2 BURE ) i Ak 06 B A 9 i ) it it

> [49
g

o (a) SRR Y IR R B A

(D) AR A 43T (Sensor) 5 (o) = 4E A& ; (d) 52418 0 1]

Fig. 2 Simultaneous measurement of polarization scattering and fluorescence of particles

191 (a) Schematic diagram of

experimental setup; (b) polarization state analyzer (Sensor); (c) three-dimensional model of the setup; (d) top

view of the setup
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