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Calibration devices for band range of echelle spectrometer
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Abstract: In order to ensure full waveband range of echelle spectrometers, a set of calibration devices was de-
signed. The principle, range and resolution of the calibration were discussed and studied. First, tolerance a-
nalysis of optical elements in the echelle spectrometer was performed, and the principle and process of auto
spectrum calibration were introduced. Taking the focusing mirror as the adjusting object, the requirement of
adjusting resolution was given according to the usage of the CCD image. Furthermore, a set of calibration de-
vice was designed, and the calibration resolution of the devices was calculated and experimentally verified.
The results show that the azimuth calibration resolution is up to 0. 006 25°, the resolution of the pitching di-
rection is up to 0. 006 25° and the resolution of the front and rear direction is up to 0. 005 mm. The calibration
devices can adjust the 10 pixels band offset to the normal reception range of the CCD, thus ensuring the full
spectral band range of the spectrometer.
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Fig. 1 Optical block diagram of echelle spectrometer
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Tab.1 Tolerance analysis of size of optical spot (pm)
RMS
549.11 nm 242.04 nm 189.42 nm 549.11 nm 242.04 nm 189.42 nm
28. 47 26. 8 28. 44 28. 47 26. 8 28. 44
0.1 mm 28.47 26. 8 28.44 28.47 26. 8 28.44
0.1 mm 28.49 26.93 26.67 28.49 26.71 28. 24
0.1 mm 28.48 26. 83 28.51 28.52 26. 82 28.41
0.01° 28.58 27.18 29.12 28.41 26.55 27.75
0.05° 28. 64 27.03 28.61 28.25 26.61 28.45
0.01° 28.47 26. 80 28.44 28.47 26. 80 28. 44
0.1 mm 28.53 26. 87 28.50 28.43 26.77 28.43
0.1 mm 28.47 26. 80 28.44 28.47 26. 80 28.44
0.1 mm 28.49 26. 82 28.46 28.46 26. 80 28.45
0.01° 28.73 26.96 28.22 28. 64 27.14 28. 84
0.05° 28.57 26. 87 28.39 28.54 27.10 29.10
0.01° 28.49 26.95 28.73 28. 47 26.75 28. 24
0.1 mm 28.47 26. 80 28. 44 28.47 26. 80 28. 44
0.1 mm 28. 47 26. 80 28. 44 28. 47 26. 80 28. 44
0.1 mm 28.47 26. 80 28. 44 28. 47 26. 80 28. 44
0.01° 28.61 26. 85 28.27 28.33 26.76 28.62
0.05° 28.75 27.11 28.90 28.52 26. 82 28.62
0.01° 28.47 26. 80 28.44 28.47 26. 80 28.44
0.1 mm 28.47 26. 80 28.44 28.47 26. 80 28.44
0.1 mm 28.46 28. 69 28.22 28.50 26.94 28.68
0.1 mm 28.47 26. 80 28.44 28.47 26. 80 28.44
0.01° 28. 60 26.90 28.52 28.35 26. 68 28. 38
0.05° 28.48 26.78 26. 38 28.55 26.95 28.66
0.01° 28.47 26. 80 28. 44 28. 47 26. 80 28. 44
0.1 mm 28. 47 26. 80 28. 44 28. 47 26. 80 28. 44
0.1 mm 28.47 26. 80 28.44 28.47 26. 80 28.44
0.1 mm 28. 47 26. 80 28. 44 28. 47 26. 80 28. 44
0.01° 28.47 26. 80 28.44 28.47 26. 80 28.44
0.05° 28.47 26. 80 28.44 28.47 26. 80 28.44
0.01° 28.47 26. 80 28.44 28.47 26. 80 28.44
1 : 0.01°,
H N 0.05° RMS

. 0.1 mm, . 2%,
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Fig. 4 Picture of echelle spectrograph
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Tab. 2 Main technical specifications of one-dimensional stage A, =arctan P, 5<Ag —0.006 25°. (2)
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