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Error Analysis of Adjusting and Alignment for Multiband
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Abstract Based on the theory about the design of spectrometer and error analysis, a method about error analysis for
system alignment is proposed. By using Zemax software., the alignment error on the image quality is analyzed. The
result indicates that the tilt and tip of slit is less than 0.5°, then the coma involved can be depressed by adjusting the
collimating mirror; the self-rotating of slit less than 10” can make the slant of spectrum lines less than one pixel; By
adjusting the position of CCD, =10 mm the defocus of collimating mirror is compensated. Then. the observed result

is given.
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Table 1 Theoretical position parameters of the

optical element (unit: mm)

Optical element X, Y, Z Focal
Silt 0 0 0
Field mirror 0 0 —25 —
Collimating lens 0 0 —6002 6002
Ho imaging lens 1913.59 0 —5837.79  5987.5
Call imaging lens 514.13 0 —6145.62  6000.5
He I imaging lens —1445. 35 0 —5903.52 6005
Grating 163. 16 0 —504.42 —

. silt+field mirror

9 collimating
lens

B ikl
Fig. 1 Optical layout
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Table 2 Result of error analysis

Type of error

Optical - -
Tilt Decenter Defocus Rotation
element
(x,3) (xs3) (2) ()
Slit 0.5° 2 mm +10 mm 10"
Collimating lens <5’ 10 mm +10 mm
Grating 4',3"H 5 mm — 10"
Imaging lens <5’ 10 mm +10 mm —
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Fig. 3 Wavefront. (a) 10 mm defocus of collimating mirror; (b) 10 mm defocus compensation of adjusting CCD
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