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Abstract: Spatial Heterodyne Spectroscopy (SHS) is a novel technology which shares the advantages
of grating diffraction and spatially modulated interferometry. However, the flat-field of the system
deviates its theoretical values due to the errors from interferometric gluing and grating etching. This
paper explores the calibration principle of the flat-field of the system for the SHS and derives its basic
formula by the interferomatric fringe frequency formula. Then, it discusses the principles of zero fre-
quency calibration and designs a new zero frequency calibration device based on an integrating sphere
introduced by a tunable laser for eliminating speckles. A calibration experiment is performed on a SHS
prototype for atmosphere CO, fine absorption spectra in Anhui Institute of Optics and Fine Mechanics
of the Chinese Academy of Sciences. The calibration result suggests that the instrument’'s zero fre-

quency drifts 0. 05 nm toward shortwave as compared to the theoretic value, which meets the design
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requirements.
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data processing
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Fig. 1 Principle of SHS
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Fig. 3 Diagram of tunable laser zero frequency calibration
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Fig. 4 Measuring results of zero frequency calibration
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Tab.1 Data of zero frequency calibration

¥R W P BEKA TW FH
/nm 4480 f /nm /nm %80 f /nm
1570 11.05 1577 85.02
1 568.95 1 568. 96
1570.5 15.88 1577.5 90.01
1571 21.32 1578 95. 44
1 568. 94 1 568. 94
1571.5 26.93 1578.5 100.95
1572 32.13 1579 106. 08
1 568.95 1 568.97
1572.5 36.83 1579.5 111.41
1573 42,31 1580 116. 85
1 568.96 1 568.95
1573.5 48.05 1580.5 122.03
1574 52.94 1581 127.15
1 568.95 1 568.96
1574.5 58.07 1581.5 132.67
1575 63. 89 1 582 137.96
1 568. 97 1 568.95
1575.5 69.11 1582.5 142.96
1576 74.05 1 583 148.15
1 568.95 1 568.96

1576.5 79.62 1583.5 153.76
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