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Introduction Flowchart

Transmission electron microscopy (TEM) i1s one of the most
important tools in investigating the microstructure of materials down

to the atomic scale. In TEM, the incident beam energy 1s usually 1n Use image stake to
the range of 30 keV to 300 keV, much higher than a single atomic calculate the axial
Coulomb potential or the material mean inner potential. Thus, no intensity derivative
electrons would be absorbed by the sample. In the dominated elastic

scattering events, the phase information of the electron exit wave 1s 1

crucial for resolving the structure of materials. Unfortunately, most

traditional cameras can only record intensity information. , ‘
Transport of Intensity Equation (TIE) provides an elegant Wie BM3D algopthm to N—

solution for quantitative phase imaging, simply by considering the reduce 1mage noise ‘
natural behavior of wave propagation in free space. It means we can Collaborative fltering
retrieve the phase of a wave function with a sequence of intensity 1
images with different defocus in TEM. However, the low-frequency

phase 1nformat10n. of the sample Retrieve phase by FFT- O 1]

could be affected 1n electrons TIE TIE method 0z

reconstruction by the noise in
experiment. Here, we introduce an
iterative denoising TIE algorithm 1
to improve the reliability of the
low spatial frequencies of the phase.
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Conclusion

We propose an iterative denoising phase retrieval method based on

gradient flipping algorithm and compare it with other TIE based phase
retrieval algorithms 1in simulation, which proves proposed algorithm can
enhances the reliability of the low spatial frequencies of the phase.
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