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Fig.1 Schematic of the experimental setup of scanning CDI
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Fig.2 Effects of initial guessed spot in algorithm on the reconstructed amplitude (labeled 1) and phase (labeled 2) images and RMS:
(a) RMS of reconstructed object versus the different initial guessed spot. (b) Original object image. (c—¢) Reconstructed object images
for initial guessed spot 7p,p=38, 50 and 95 real figure pixels (fps), respectively, and their corresponding RMS errors are denoted by
the arrows in Fig.2(a). (g—i) Reconstructed probe images for the same positions of Figs. (c—e)
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Fig.3 Effects of scanning probe number and overlap ratio on the reconstructed object images and RMS. (a) RMS of reconstructed
object versus the scanning probe number (7,00e) and overlap ratio (OR), where n,qp is the probe position number in horizontal or
vertical direction of square scan. (b—d) Reconstructed object images for OR=60%, 70% and 80% with n,q,. =7, respectively.

(e) Reconstructed object image for 71,,,p. =7 and OR=80%; their corresponding RMS errors are denoted by the arrows in Fig.3(a)
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Fig.4 Effects of amplitude and phase of incident probe on the reconstructed object images and RMS: (a) RMS of
reconstructed object images versus different incident probe, where A| and A, are two different amplitude distributions, ¢, and ¢, are
two different phase distributions. (b—e) Reconstructed object amplitude and phase images, their corresponding RMS errors are
denoted by the arrows in Fig.4(a)
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imaging of weakly scattering

Effects of synchrotron radiation X-ray beam on

ptychographic coherent diffractive imaging

LIU Haigang'? XU Zijian' WANG Chunpeng'? GUO Zhi'
ZHANG Xiangzhi' TAI Renzhong'
! (Shanghai Synchrotron Radiation Facility, Shanghai Institute of Applied Physics, Chinese Academy of Sciences,
Shanghai 201800, China)
2(University of Chinese Academy of Sciences, Beijing 100049, China)

ABSTRACT Based on the extended ptychographical iterative engine (ePIE) algorithm, the effects of the incident

probe size, scanning position number, and wavefront morphology on the reconstructed image were systematically

studied with numerical simulation. The results show that the guessed initial probe size in ePIE can be determined by

the corresponding boundary of 1% of maximum intensity of the simulated incident probe when the real incident beam

size is difficult to determine exactly. When imaging a sample by PCDI, a better image can be reconstructed by

choosing the number of scanning points as more than 7x7 and a scanning overlap ratio as larger than 70%. The

amplitude distributions and incident spot phase also have significant effects on the reconstructed image quality.

KEYWORDS Ptychographical coherent diffractive imaging, Phase retrieval algorithm, Resolution, Synchrotron

radiation X-ray
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