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Study on the design of measur ing organ ic aerosol fluorescence lidar
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(1 KeyLaboratory of Amospheric Optics, Anhui Institute of Optics and Fine M€chanics, Chinese Academy of Sciences, Hefei
230031, China; 2 Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order o measure the organic aerl in the amoghere,.based on laser induced fluorescence, a fluorescence
lidar model system was put forvard for detecting organic aerosl in, the.amosphere The principle of models systen measurement
was described exhaustively, system model parameters were presented after fully smulating and analyzing, accounting detection
capability The results showed thatwhen the lidar worked at'night, the least detectable density of organic aeroslwas only a few
particles/L within 5km; while during the daytime, the least:detectable density could reduce © less than 10 particles /L within 2km
due © backgmound radiation The results show that-the lidar model can satisfy the requirement of real organic aer! detecting,
which could provide valuable instructions © theldesign of a real system.
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Fig 1 Single paticle 266nm excited fluorescence spectra of common fluoro-
phors found in organic aerl particles
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Fig 2 Schematic of the flurosecence lidar
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Table 1 Parameters of numerical simulation of fluorescence lidar

parameter reference value parameter reference value
laser energy of number of
100mJ 6000
per pulse (355nm) laser pulses
quantum efficiency of
22% 12%

efficiency of M T collecting optics

background

o MOD TRAN width of filter 80nim
radiation
field of view quantum efficiency
. . 1 0 mard 01
of collecting optics of NADH
diameter of average fluorescent
300mm ) 5 X10" 2m?
telescope area of organic aeroxl
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Fig 3 Simulated gectral profiles expected from organic aerwl clouds for
day and right scenarios , these include the organic aerosl fluores-
cence (dot line) , the Raman signals of nitrogen (dash line) and the
noisy profiles from MOD TRAN (solid line)
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Fig 5 Phobelectric detection of undemater acoustic signal at 100Hz
3Lipitd

MBS Aol W R S 4 Arids  nl LIRS R O
i AR RN AR G e iom A0 H Y 56 8 e B AN
AR 2 SRR A IE O0 , FF ELid i S e
TR o AT e AT KR A (5 LR
MRS OT R RE T — D AATRI&E R N
KRS AR MR AR I g — 25 W4T R T 5
fitt o

P BRAT A S8 26 P LA R B AR LA i Y PR At <5 Ji
TR AU S BRI RCRE AN B, A2 S R A —
SO AN S T AR PR A AR BOR B R GE MR T R IR
SN AR OB AR A S BT AY B RS SRR R
A REWIMERE s SN ZEAG B AAE B Y B _EId A
FE—RERYIANEE S | B A X 48 ) B R 4K SR B 5 2
k-

[1]

[2]

[4]

[5]

[6]

[7]

[8]

[9]

[ N I |

LEEM S,BOURGEOISB S A laser sensing scheme for deteetion of
under water acoustic signals [ C]//Conference Proceedings 1998
IEEE South Knoxvil USA, Tennessee, Knoxvil: IEEE, 1988: 253-257.

LIR F,CUIGH, TN Z X, etal Laser-acoustic remote sensing tech-
nique [M ]. Beijing: National Defence Industry Press, 2003: 3-11,
163-191 (in Chinese).

DAl1Zh H,UN J Z, U I P FE Unidimensional model fundamental re-
search of the water surface crossvise microwave[J]. Joumal of Yantai
University (Natural Science and Engineering Edition) , 2003, 16 (1) :

23-28 (in Chinese).

YAN X G, PENG F Y, XU G H, et al Analysis of temporal and fre-
quency characteristics of fore-scattered laser in ocean channel [J].

Laser Technology, 2005, 29 (3) : 266-269 (in Chinese).

YI'HH, SUNJ Z The fundamental research of survey submarine
sound field with laser [J]. Joumal of Yantai University (Natural Sci-
ence and Engineering Edition) , 2003, 16 (4) : 252-255 (in Chinese).

SANG GM, TN Z X, HE \L.)Applied research of laser technology
in tapp ing acoustic signal detection [J]. Ship Electronic Engineering,
1999 (6) : 56-59 (.in\Chinese).

CHEN G X, QIN_X.W. Optical conmunication techniques and app li-
cation [M]. Beijing: Publishing House of Electronics Industry, 1998:

52-56 (‘in<Chinese).

ZHOU . Ch B, LU KH, JANGR X, etal Study on expermental
method\for undemater acoustic field detection from water surface using
laser probe [J]. SPIE, 1998, 3668: 515-521

CUIGH,LIR F, YUN TH, etal A laser remote sensing study for de-
tection of undemvater acoustic signals [J]. Ship Science and Technolo-
gy, 2002 (1) : 46-50.

(E#255 28971)

2k DA AT FUT BRI R AR AE 2k ARSELAER I
B 100K /L AR b REAS I S BR B 7
ALT] 1]

AT FNEIE A 18 7 st RYoE
RO T8 RGBT AP I R RE ST FF
Mr 7 84 RESHOT RS R BE S RIS R 256 L bR
THOLER T BN G 8 I AR S IFIREEE M RS
SR A BEBS AR 2 B9 5O 5 55 B LK 5%
WG IE R G AE R M b A I B AT T A
B o SRR %A GERENS LU AT ML VA ROUREL Y
SRR FFBAT BRI X T SR R R
HABSRI T SR

0000

[1] LU J,ZHANG Y,L1J Zh, et al Relation ship betveen intensity of la-
ser induced fluorescence and oil temperature [J]. Joumal of Beijing
Institute of Technology, 2000, 20 (5) : 636638 (in Chinese).

[2] WANG Zh Y,WANG D M. A study of laser identification on bioaero-
ols [J]. Opelectonic Technology and Infomation, 1998, 11 (4) : 1-
6 (in Chinese).

[3] CHRISTESEN SD, MERROW CN, DESHAM S UV fluorescence

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

lidar detection of bicaewls [J]. Proc SPIE, 1994, 2222: 228-237.
ZHONG Zh Q, ZHOU J, UN D S The research of ermor analysis and
simulation of aerool detected by MPL [J]. Laser Technology, 2006,
30(3):232-234 (in Chinese).
CONDATORE L A,GUTHR IE R B,BRADSHAW B J,etal U. S ar-
my oldier and biological chemical command counter poliferation long
range-biological standoff detection system (CP LR-BDS) [J]. Proc
SPIE, 1999, 3707: 188-196.
MIMH K C The science of photobiology [M ].
Press, 1984: 55-61 (in Chinese).
SVAPRAKASAM V, HUSTTON A L, SCOTTO C, et al Multiple UV
wavelength excitation and fluorescence of bioaero®ls [J]. Optics Ex-
press, 2004, 12 (19) : 4457-4466.
MEASURESR M. Laser remote sensing: fundamentals and app lica-
tions [M ]. New York: John W iley & Sons Inc, 1984: 237-256.
HONG G L, ZHANG Y Ch, ZHAO Y F Raman lidar for profiling at-
mogpheric CO, [J]. Acta Physica Sinica, 2006, 55 (2) : 983-987 (\in
Chinese).
YANG zh,L 1Q, SUN D S Study abouta mogphere extinction coeffi-
cient based on 1064nm Mie scattering lidar [J]. Laser Technology,
2006, 30(2):170-173 (iin Chinese).
NAKAJMA TY, MAI T,UCHNO O, et al Influence of daylight
and noise current on cloud and aerosl observations by gpace bome
elastic scattering lidar [J]. Appl Opt, 1999, 38 (24/20): 5219-
5220.

Beijing: Science





