EES5 < UBELZFA LB 1 54—

Rotation Raman Lidar System for Measuring Atmospheric Temperature
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Abstract : We have been developing the lidar systems useful for measuring atmospheric

temperature using the Rotation Raman scattering. In this paper, we report the result of basic

experiments for improving the temperature accuracy by increasing the Raman signal power and the

Mie scattering rejection.
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Fig.1 Rotational Raman cross section and

temperature coefficient of Oz and N2 molecules.
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Fig.2 Structure of rotational Raman lidar system

for temperature measurement.



Tablel Specification of the lidar system.

Transmitter

Laser Nd:YAG

Wavelength 355nm

Pulse energy <300mJ

Pulse width <7ns

Repetition 20Hz

Divergence 0.09mrad

Receiver

Telescope Diameter | 400mm

Field of view 0.22mrad

Filter(1) CWL=353.9 FWHM=0.4nm
Filter(2) CWL=353.1 FWHM=1.0nm
Detector PMT (R9880U-110)

Range resolution 150m

?ié}l%@?%’“—“/x?A ZXIL CTA RIDYGE RIEIR
RThD, £\ O BHREA NS EL72D, &
Lfﬁﬂ) F£&% 250mm 7% 400mm ([ZZ8H L=, @43
REL TRV —BELERTRAFERL . SHIE 5O
R E DT80 | TS 1L 2 O TFUHT 1)V 2% F|
RUTz, E72 2 DT — %> CRI—HGELA TR EL, 7
<~ BELAE 353.9nm(Ramanl)® 353.1nm(Raman2)? 2
BRI MEL T, £x D PMT ~3E V-,

4. KIRDIEHT

[EHR7 < AL O IREEFHHITIE, 2 Rl
HA7~ U BELDEE PMT CHRHEL , 2 DRSRIIT — 2%
FIREL, SHICERIEOREZIT), ZDERET v
BEELED B KRN B Q)DMEHiL5,

R 2 | 23T AR T(2) D — kA% EL T()=n dH
GERITE SEEER AL B, C 2b0D5ZL TREICE
HRIREAL TR ERET HIENTED
InQ(z) =AT(z) 2+ BTz *+C +(1)

5. EBRRER

Fig.3 |22 ﬁfﬁ%ﬁﬁﬁ‘éﬁﬁf&@7’?/ﬁﬁﬁﬁr%
<L, Fig4 1237—4)IC HI—1Fim=E Ramanl
(EREpv AR SN I

Fig.3 2H 7~ A5 BRI X w8 TR,
600m £HUTlZ33V YT, Ramanl T4 {%, Raman2 C 3 {%IZ
729 1km T2V T Ramanl, Raman2 &EHIZHT 2
fELIpoTeZ N5,

SHIZT~ LI —HELIS I~ AR 3RS
59\ 2D | I—HELIZ IR =% T Raman {5 5D m%)
PBUEDIEFICEE LD, 37— (D) ITd> TI—H#iL

@ét?é%: 10" FEfR L, 2D &E0D Ramanl 1%%@‘?%@
FL 87% Th D, K[IRMIERE 1K 2557201

— BCELIEEWTRAN 7 HTLL BB TH D3, JF#/EWJW

O AL CEMAmT- T ZENTEAD,

61 Ir2(400mm)

1g2(400mm)

L Iz1(250mm)

1r2(250mm)

Intensity of signallarbitrary unit]
w

0 T T T T T 1

0 0.2 0.4 0.6 0.8 1 1.2
Altitude[km]

Fig.3 Intensity of Raman signals for two

telescope diameters.
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Fig.4 Transmittance of Mie and Raman signals

for mirror(4) position.
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