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Abstract It is one of the main aims for the most astronomical observations to obtain the diffraction-limited images
by the large ground-borne optical telescope. The limited resolution induced by the atmospheric fluctuation can be
overcome by the addition of non-redundant aperture masks on the telescope pupils and the closure phase technique.
The progress, principle and applications of non-redundant aperture masking technique are reviewed, and the
mathematical model for the application of this technique into the binary-star detection is established. The computer
simulation and the corresponding experimental investigation are conducted. The research results show that one can
obtain the closure phase by processing the interferogram obtained from the non-redundant aperture masking and thus
the binary-star contrast ratio and angular separation can be obtained by fitting algorithms.
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Fig. 3 Simulation images. (a) Golay-6 sub-aperture distribution; (b) PSF of system; (¢) MTF of system
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Closure triangle

B4 PSS WESLE MAEMKREXEERE, () R.=0.1,64=0.71A/D;(b) R.=0.1,6A=1.41A/D; (¢) R.=0.1,
0A=2.121/D;(d) R.=0.01,6A=0.71A/D; (¢) R.=0.01,6A=1.411/D; (I) R.=0.01,0A=2.12A/D;(g) R.=0.001,
8A=0.71A/D;(h) R.=0.001,6A=1.41A/D; () R.=0.001,6A=2.12A/D

Fig. 4 Closure phase as a function of binary-star contrast ratio and angular separation. (a) R.=0.1, SA=0.71A/D; (b) R.=0.1,
0A=1.41A/D; (¢) R.=0.1, 8A=2.12A/D; (d) R.=0.01, 8A=0.71A/D; (e) R.=0.01, dA=1.41A/D; (f) R.=0.01,
0A=2.122/D; (g) R.=0.001, SA=0.71A/D; (h) R.=0.001, SA=1.41A/D; (i) R.=0.001, 8A=2.121/D
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Table 1 Experimental results
Binary-star Binary-star Error of Calculation Calibration Error of
Group contrast ratio contrast ratio contrast value of angular  value of angular angular
calculation value calibration value ratio separation /(") separation /(") separation
1 0.530 0.520 1.92% 73.385 75.261 —2.49%
2 0.081 0.085 —4.71% 73.979 75.261 —1.70%
3 0.266 0.262 1.53% 50.68 49.750 1.87%
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