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Optical Design of Double Grating Monochromator of
a Pure Rotational Raman-Lidar
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Abstract The double grating monochromator for a pure rotational Raman-lidar can provide for better than 1077
suppression of the spectral line due to unshifted Mie + Rayleigh scattering, obtain high-purity rotational Raman
spectrum, and improve transmission and stability of the optical system. The complexly structure of the double
grating monochromator is always difficulty to Raman-lidar. Two optical paths of grating are compared and a
conclusion can be drawn that the structure of beam path of grating of symmetrical arrange of optical fibre is better in
grating efficiency than the structure of beam path of grating of linear arrange of optical fiber, Then a formula about

relative of range of diffractive angle and order of grating is obtained through grating equation and rotational Raman

equation. When grating constant is 600 line/mm, the fifth order of grating is optimal.
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Fig.1 Structure of double grating monochromator

POt o AL NF — M R G BRI A LN,
35 B B AR B 30T +E 50 307 AN S 30 4 e S I 4 3 A
Qo ~ Aa) 73 3 B 70 L A5 TR O 432 B Ak 1 DO AR
£ P AR DM R S P T b X VY 4 DG TR
a3 Bl AR E B B R A O AR
PIAR B e s hr 235 (4 F12) 2B TH L 1,
T PI4L=  5 Zh P& 4 (A 2D S B T b 6er
2, AT 325 30 1y 7 411 400 ] 0 7 D't 18 20 B B B9

3 INHEEME R EE M BT RDE T B

3.1 RERE
DR e M %ok DA R 0 < oFe 3t » JHG B B AV A 1Y =
A R TE AR R B 55 T B S A9 O [ b, TSR TR] T Y
TR KM TES M R EL Dy m B, mE 2 fr
A Ho o OGS TE 4, N RO HE LR, o« DG
BRI AT 56 B R G BIATT 5 A, 0 R el B TN RE A
o HAGCHEXN TRIEREELM AN A 0 HITS
SN TR R T A LTS A N T IR AR, b
i R FR I
sing + sinf = mA /d , )
o= @
Horpom AR, d I E 4.

B2 NHELHE A Z B K &R

Fig. 2 Relative of angles of the blazed diffractive grating
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Fig. 6 Pure rotational Raman spectra of N, molecules
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Table 1 Range of diffractive angle relative to the order of
grating and the calculated blazed angle relative to the

order of grating

Order Arrange of angle of Calculated
of meeting of the necessity blazed
grating of optical system /(%) angle /(%)
1 <(86.412 9.18
2 <82. 809 18.615
3 <(79.178 28. 607
4 <(75.502 39.673
5 <71.764 52.94
6 <(67.944 73.256
7 <(64.018 (90—27. 4761)
8 <(59. 955 (90—41. 7041
9 <(55.718 (90—51. 751D
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