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Fig.2 Acquisition of the closure phase based on the optical path difference modulation
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Fig.3 Simulating the image of interferometric signal in the temporal domain and the frequency domain
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Fig.5 Triangle wave superposition in the temporal domain (left) and the frequency domain (right) when
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Fig.7 Experimental light path of acquisition of the closure phase based on the optical path difference
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AgstracT Closure phase method is one of the important techniques to realize high
resolution imaging of long baseline stellar optical interferometry, and obtaining accu-
rate closure phase information is a prerequisite for interferometric image reconstruction.
A closure phase measurement method for the temporal domain interferometric signal-
s based on the precise optical path difference modulation is proposed in this paper.
The non-redundant precise optical path modulation is carried out on the three-way
interferometer arm. With multiple interferometric measurements and data fitting, the
sinusoidal error in optical path difference modulation is eliminated, and the optical path
modulation accuracy is within 20 nm. A high-speed detector is introduced to raise the
sampling frequency of the temporal domain interferometric signal, and the temporal
domain interferometric signal obtained on the detector is subjected to Fourier trans-
form to obtain the accurate closure phase information of the three-way interferometer
arm. The results of laboratory experiments show that the accuracy of the closure phase
calculation of the temporal domain signal based on the precise optical path modulation
can be improved up to 1/50 wavelength.

Key words instrumentation: detectors, techniques: interferometric, closure phase,
optical path difference modulation
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