5

LASER TECHNOLOGY

0% FH4M
2016 427 H

Vol. 40,No. 4
July,2016

TEHS: 1001-3806(2016)04-0491-05

HHWEFTENAMBRNELIRFHIE X

jljiml,z ’ﬂ\ﬁﬁl 9 F/‘%
(L MR T LR WELAR &8 230037 ; 2. FfE B2
A RE 230031 )

B e g
RO RBHURBIIIIT KR 52 TS5

FEE: SOG4 37 i3 38 R EION e Bl W 2 806 T 8 (BB AR 5 AR THA3 I B S 08 R SR 1 43T 3 B B st
HERS A TR T U SO 0E T 3R B s, SR — A28 AT S 6BE o S G 4 B AR
1 He 2o ok, SR R FIDGBE 506 A B2 A B ARSI R AR DI 1 G R 45 1 37 3 2 R B0, 4F 532nm (19 SOGB4
137 1 R RBGHEAT T BE AT S S2 I BT . A5 SR, 532nm UGN (5 {0 14 75 3 el 28 1 PO B K40 31k 529. Onm,
530.3nm,533. 8nm 1 535. Inm, 7 55y 0. 48nm , KDL (01 155 55 S [ e (5 5 FE AT &, BOE M (4307 1 32 R B i
TR IR IER

EHIR: BWOLHEAR; B BEEALL, KR

hESES: TN958.98 XHEIRERE: A doi:10. 7510/ jgjs. issn. 1001-3806. 2016. 04. 008

Algorithm of double grating monochromator transmittance
function of rotational Raman radar

LIU Yuli'? , SUN Yuesheng', CHEN Leilei', CAO Kaifa’ , HU Shunxing’
(1. Department of Physics, The Electronic Engineering Institude of People’ s Liberation Army of China, Hefei 230037, China;
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Abstract: Transmission function of double grating monochromator plays an important role in rotational Raman lidar’ s
simulation calculation of echo signal, the analysis of temperature inversion sensitivity, the selection of temperature inversion
formula and so on. In order to study algorithm of double grating monochromator transmittance function, the sectional area ratio
between light spot and output optical fiber was expressed by a variable. And then transmission function was given by the
relationship of phase, intersection, tangent between light spot and output optical fiber cross section. 532nm double grating
monochromator transmission function was analyzed in theory and verified in experiments. The results show that, central
wavelength of 532nm double grating monochromator transmission curve is 529. Onm, 530. 3nm, 533. 8nm and 535. Inm

respectively and the bandwidth is 0.48nm. The simulated echo signal and the measured echo signal are basically consistent. The

calculation method of double grating monochromator transmittance function is correct.
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Fig. 1 Structure of double grating monochromator
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Fig.2 Intersection of light spot and output fiber cross-section
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Fig.3 Relationship between light spot and fiber cross-section in the focal

plane of the first grating
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Fig.4  Relationship between light spot and fiber cross-section in the focal

plane of the second grating
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Fig.7 Transmission of double grating monochromator
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Table 1 ~ Parameters of rotational Raman lidar
system parameter value
pulse energy 200mJ
pulse repetition frequency 20Hz
receiver diameter 356mm
launching system optical transmittance 0.80
receiving system optical transmittance 0.10
lens focal length 200mm
gratings diffraction order 5
grating constant 600g/mm
input fiber core diameter 0. 6mm
output fiber core diameter 1.0mm
detection quantum efficiency 0.1
vertical resolution 30m
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Fig. 8 Comparison of the simulation signal and the actual signal of rotation-

al Raman lidar
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