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Experimental Investigation of Intensity Correlated Three Dimensional
Diffraction Tomography
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Abstract A new three-dimensional diffraction tomography, based on intensity correlation imaging, is demonstrated.
Intensity correlated imaging (ghost imaging), which can realize the lensless Fourier-transform, the diffraction
tomography and the two-step phase-retrieval algorithm are combined together to realize intensity correlated three
dimensional diffraction tomography by using 650 nm pseudo-thermal light. The theoretical basis of this technique is
outlined, and the experimental results are presented. This paper is a preparation for the applications of incoherent
X-ray intensity correlated three-dimensional diffraction tomography in the third generation X-ray synchrotron

radiation source.
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Fig. 1 Sketch of experimental setup
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Fig. 2 Propagation of the incident light in the

cross section of optical fiber
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Fig. 3 Deviation of the incident light caused by the fiber
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Table 1 Experimental parameters for the 500 pm fiber

Diameter /pm 500
d,/cm 26.7
d,/cm 21.2
Over-sample ratio 42.8

34.7

Chlorobenzene

Coherent length at object plane /um
Matching solution
Pupil at reference arm /pm 500

Number of samples 15000
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Fig. 4 Experimental Fourier spectrum intensity distribution

via correlated measurement resptively correspond to
(a) the intensity transmittance; (b) the amplitude

transmittance
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Fig. 5 Transmittance distribution via the phase retrieval algorithm. (a) Normalized intensity; (b) relative phase
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Fig. 6 (a)Intensity distribution obtained by incoherent-light 2 /-2 f system; (b) Normalized intensity distribution of the cross line
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Fig. 7 Distribution of transmittance in diametrical section. (a)Real part; (b)imaginary part
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