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Table 1 The wavelengths of mercury lamp o
at different diffraction orders 22
Wavelength/nm Order Effective wavelength/nm s 2.1
253. 650 6 2 507. 301 2 R . R
3 760. 951 8 . .
4 1 014. 602
296. 728 3 2 593. 456 6
3 890. 184 9 s ’
4 1186. 913 2 ° L
313, 1551 2 626, 310 2 G, (x) = Aexp[— (x— B)?/C?] an
3 939, 465 3 V) ] ,
404, 657 2 2 809. 314 4 A B C; . x=0D; .
407. 783 8 2 815. 567 6 . 1 R
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546. 075 3 2 1 092 150 6
576. 959 8 2 1153 919 6
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Table 2 The number of steps of stepper
motor at different wavelengths E 0.0054
=
Order Wavelength/nm The steps range of motor E-D :
First 253. 650 6 845 900~871 900 +§
. U . ) 3
First 313, 155 1 1 640 300~1 666 300 2 0,005
First 404, 657 2 2 863 500~2 889 500 ;
First 435. 833 7 3278 700~3 304 700 [5 -0.0104
2nd of 253 nm 507. 301 2 4 233 200~4 259 200
-0.015 T T T T T T |
First 546. 075 3 4 751 800~4 777 800 200 300 400 500 600 700 800 900
First 576. 959 8 5 164 600~5 190 600 ‘Wavelength/nm
2nd of 296 nm 593. 456 6 5 385 900~5 411 900 Fig 6 Error of linear fit
First 690. 746 1 6 687 900~6 713 900
3th of 253 nm 760. 951 8 7 629 000~7 655 000 6 s B
2nd of 404 nm 809. 314 4 8 278 000~8 304 000 s L9. 10] N 2
2,3,4 5 s . o
2 s 13 s 3 o
( 0.001 nm) . 11 3 .
. 404 7 nm ; 4 . 5 ,

4 404. 7 nm —0. 015 nm, 0. 012 nm,
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s o 0. 015 nm, +
0. 005 nm, (3) L5M
Table 3  Error by cubic polynomial fitting 6= /(0. 005 nm)Z + (0. 015 nm)? = 0, 016 nm
Standard value Survey value Wavelength error AA=+0. 050 nm , k
253, 650 6 253 641 —0.009 6 —312 312, b
313 1551 313 143 —0. 0121 -
404, 657 2 404, 667 0. 009 8 DL 1 Avntond — Ay | << ] = —2 Jexp<7 %)dz
435. 833 7 435, 826 —0. 007 7 m—k
507. 301 2 507. 290 —0, 0112 = $p(k) — p(— k) 12)
546. 075 3 546, 071 —0. 004 3 Ll $(3.12)=0.999 1, ¢(—3 12)=
576. 959 8 576. 953 —0. 006 8 0. 000 9, s 1.5M +0. 016 nm
593. 456 6 593. 460 0. 003 4 , (12) ,
690. 746 1 690. 745 —0. 0011 40, 050 nm 0, 998 2, )
760. 951 8 760. 950 —0. 001 8
809. 314 4 809. 310 —0. 004 4 ’ °
S
4
. 296. 728 3, ‘
579. 066 3 313,155 1 nm . ’ ’ ’
296. 740, 579, 059  626. 316 nm, ’ ’
L.5M 40. 016 nm,
0. 0117, —0.0073 0.0059 nm, (5
+0. 050 nm 99. 82%.,
s —0. 009 nm,
0. 015 nm. '
. 1L5M —0. 015 nm, ’
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Abstract Usually the monochromator is used to output monochromatic light to calibrate the space remote sensing spectrometer.
In the present paper, the confidence of space remote sensing spectrometer is used as a standard to evaluate the precision of wide-
band monochromator wavelength calibration. Through analysis of the accuracy of the instrument, the monochromator wave-
length repeatability error and deviations was obtained respectively. And the intrinsic spectrum of the high pressure mercury lamp
and the grating diffraction was used as calibration lines to avoid the error caused by replacing the light source. Through the spe-
cial method of wavelength calibration to shorten the scan time, the Gaussian fitting was used to look for peaks of wavelength to
reduce error. Finally, the relationship derived from polynomial fitting to measure the exact wavelengths’ accuracy of the mono-
chromator and calculate the calibration confidence of the space remote sensing spectrometer. Using this method, we can make
wavelength accuracy of the 1. 5 M monochromator with wavelength band from 200 to 840 nm to reach to #=0. 016 nm, then the

confidence of the space remote sensing spectrometer can reach to 99, 82%.
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