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Interferometric Detection Technique Based on

Optical Coherence and Weak Signal Detection
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Abstract On the basis of prior works, the basic principles of interferometric detection are analyzed. The theoretical
analysis and mathematical modeling of interferometric detection technique are performed by means of the wave
optics theory, plane wave approximation, incoherent superimposition, etc., and the computer simulation is used to
confirm the feasibility of this technique. By comparison with the traditional photoelectric detection technique, it is
found that the interferometric technique is more suitable to the search of dark and weak objects in the context of
strong sky background.
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Fig. 1 Interference pattern of object and sky background
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Fig. 2 Modulation and demodulation of object and sky background
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Fig. 3 Size and distribution of double holes equivalent to two crystals
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Fig. 4 Reciprocating scanning of white light interference fringe during one modulation period
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Table 1 Comparison between traditional and interferometric detections on signal to noise ratio and observable star magnitude
Wave band /um | .f's.\'R of | ' fsA\:R'Of ' Imprc')vcmcnt .[actor of obsc.rvablc s'tar
traditional detection interferometric detection magnitude by interferometric detection
0.40-1.20 0.1 6.5608 4.2612
0.60-1.00 0.1 13.5294 4.6869
0.70-0.90 0.1 18.5644 4.6852
0.75-0.85 0.1 22.6927 4.4630
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