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Development of laser induced fluorescence spectrum (LIFS) Lidar
for various aerosol monitoring
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Abstract: In this paper, we report laser-induced fluorescence spectrum (LIFS) lidars. Two LIFS lidars

have been developed, which are 1) an aerosol LIFS lidar for regular-basis atmospheric monitoring and 2)

a mobile LIFS lidar for multi-purpose use with a vehicle. They feature an UV(355 nm) laser and a gated

intensified CCD array detector. A spectrometer with the gated detector made possible range-resolved

detection of the entire visible fluorescence spectrum. Appearance of fluorescence signal in the lower

atmosphere and pollen detection are shown.
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Fig. 1 Two different LIFS Lidar systems

3 RIS
3.1 BEHRXXEH

=7/ )V LIFS 4% —% W T RGBH 217>
7= BEBANIAEIN KR T2, LiEsELIMTR
WICELESNL TS, L—V & EZRICHRHL, Limbi
TN E AT EOFHI L. JE S LT
B 207 —MiEZ 100 ns(REEESAERE 15 m)IZRE
L, 7 — MR B bS5 2 & CRAEBER A UG
L7z,

Fig.2 12 2009 4E 11 A 9 H O K5 BN S5k Ha
AT ZORIY, FE 105 m BV TR 470 nm



MU IR AR AT BV DB R BT, ZOEED
L —WIZ LD BELE ML R BRI b~ TR, Fo s B
RHTEND, EE 105 m IZfEROT T o LN EELT
HDLEZ NS, JE 470 nm HED AT ML OEEJR
ZOWTTHBAL TRV, (OO HFEME THHT
ERHERIS L. 22C, 20 Xohm T uy VSRS
RAKFICHIESNAEE %, FKEEOBITERET-
7=. Fig.3 2o td e RSt A Nong T2 /1
¥ —X, F-2500)% H W CHRIE LT AK DA L
Zor g, R 403 nm OKDOTwUHEGELE, R 450 nm
(% M AR T MVIE D TR # AT MLV L
7. OBV IAD L&D TIHE AT ML O FE 23
b [ Tho7oZiMnb, BVIGD DITITREATITE £
TWeE DO =T ay W E NG EN T2 En
Ez 505, Fig.2 OEE 105 m TOH AT ML DR
ROOEDEEZLND.

3.2 KRtk Eial

HfA LIFS 4% —% MW TAFHRTORZBLNZ
1To7-=. Figd I[CHEMREEZRT. ZOREIY, HE 460
nm ZE—7ZROM AT VAR HS . Z Ok
TRARETT 5720, SOEAT ML O st R L L TH N
LSRR TRk 2 72 B OBt 2 &L b ik
BT — ARV BRI A, RO AT ML EL
TAXIEM O HE AT VN R 50 - 7= (Fig.4
Reference). 2D ZkE, BHIGHTZE B L TAXIER O
FART VBRI ES N2 LE 2 T,

4 ¥&

LIFS A% —I2XY, RKHFIHFETH=T o/ b
DHOCERB TSR LT, BUE, &5 EELII 2N AT
HE7e H BN LIFS 744 —OfER A2 D Q5.

2 TR

1) Y. Iwasaka et al., Air Qual. Atmos. Health, 2,
29-38, (2009).

2) S. C. Hill et al., Field Anal. Chem. Technol.,, 3,
221-239. (1999).

3) EEM, AT INTAE —IZLD KA T DA
T o VRO FTRENE, H-2, 5 28 [l —
PR A, (2010).

4) FF P, REAEm OB E B EL T8 A7 —
AT LD IEEFEER, B-4, 5 25 AL —H LTy
VIRYY L, (2007).

T T T T
Altitude .
405 m
3_\
&
2
8%
g
£
B 60m T
1 I 1 I 1
300 400 500 600
Wavelength (nm)

Fig. 2 Range-resolved fluorescence spectrum of
the atmosphere detected by the aerosol LIFS
Lidar.

— Start of rain
----End of rain

------ - Purified water

Intensity (a.u.)

N TS~

Wavelength (nm)

Fig. 3 Fluorescence spectrum of rain water
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Fig. 4 Comparison of raw signal detected by the
mobile LIFS Lidar and fluorescence spectrum of
Japanese ceder pollen (reference) monitored by a
spectrometer.



