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Abstract By adjusting the difference of spectrometer focal power in tangential plane and sagittal plane with cylinder
mirror, the astigmatism of the spectrometer is corrected. The sphere aberration and the coma of Czerny-Turner
spectrometer is also analyzed. The sphere aberration is controlled by the F number of the optical system. The coma
is corrected by adjusting off-axis angles of the collimation mirror and the focus mirror. A prototype of wide band
cylinder mirror imaging spectrometer is developed using imaging spectrometer tolerance analysis method based on
Monto-Carlo simulation. The prototype works in 200~ 700 nm, and its aberrations are also corrected in such wide
band. The spatial resolution in slit direction is 320 pixel. The focal length of the prototype f' =100 mm and its F

number is 5.2. The spectral resolution in whole band is smaller than 2 nm.
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Fig. 1 Schematic of the imaging spectrometer
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Table 1 Parameters of the imaging spectrometer
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Wavelength range 200~700 nm Fig. 2 Optical path of the imaging spectrometer
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Fig.4 MTF curves of the optical system
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Table 2 Tolerance of the imaging spectrometer

Tolerance type Value
Radius of mirror /mm 0.2
Thickness between elements /mm 1.0
Decentering of elements /mm 0.5
Tilt of elements /(%) 0.5
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Table 3 Tolerance influenceing the system most

Type Position Criterion
TETX collimating mirror 0.042
TETX focus mirror 0. 097
TETX collimating mirror 0. 146
TETY mirror 0.153
TETY mirror 0.153
TETY cylinder mirror 0.177
TETY cylinder mirror 0.177
TETX mirror 0.184
TETX mirror 0. 281
TETY collimating mirror 0. 290

TETX: Tolerance on element tilt in x/(°). TETY:

Tolerance on element tilt in y/(°)
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Fig. 5 Prototype of imaging spectrometer
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Fig. 6 Spectral images of laser device and Hg-lamp
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Table 4 Relationship of spectral line and pixel number

No. Wavelength /nm Pixel number /pixel

1 655. 00 241. 23

2 579.07 397.00

3 576.96 402. 00

4 546.07 464. 04

B 507. 68 68.59

6 435. 84 211. 67

7 404. 66 274,15

8 364. 83 353. 26

9 364. 83 86. 79

10 313. 04 298.97

11 302. 15 342. 39

12 296. 76 364. 65

13 253.65 84. 82
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