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The application program of REW was developed by the C++ programming language on VC
developing environment and could run as a standalone application in any personal computer (PC)
with Microsoft Windows operation system [1]. It was developed for users to perform the alignment
and the focus variation image reconstruction. In the newest version of above 2.0.00, the HRTEM
image could be simulated from a crystal structure and the flexible alignment could be implemented
for the through-focus images.

In summary, the REW program consisted of the functions as follows. (1) Image display, filtering,
rotation and shift. Specially, image shift and rotation could be performed in the sub-pixel precise. (2)
The one-dimension and two-dimension analyses of the contrast transfer function (CTF). The
parameters of the spherical aberration, defocus, beam tilt, 2-fold and 3-fold astigmatism, and axial
coma were all taken into account. Fig. 1 shows the CTF analyses in REW program. (3) The HRTEM
image could be simulated from a pre-built crystal structure via the multi-slice method [2]. In REW
program, the crystal structure could be built based on its space group, or read from a PDB file. Fig. 2
shows the structure mode displayed in REW, the simulated HRTEM images, the amplitude map and
the phase map of the exit wave. (4) Flexible alignment. The approaches of the general Cross-
Correlation Function, the Mutual Correlation Function, the Phase Correlation Function and the
Phase-Compensated Phase Correlation Function could be used for aligning the two images or a
series of images [3]. Especially, the circular aperture filter of any size could be applied for the
correlation map to obtain the accurate alignment. (5) Focus variation image reconstruction. The
methods of the maximum-likelihood algorithm and the IWFR algorithm could be utilized in REW
[4,5]. Fig. 3(a) shows one of the experimental through-focus images taken in the Cs-corrector TEM
and Fig. 3(b) shows the phase map of the reconstructed wave.

REW progrom is completely free and user could get the executing file and helps through the email
of flin_rew@163.com [6].
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FIG. 1. The CTF analyses in REW program. (a) The 2-dimension analysis of the square of the CTF.
(b) The 1-dimnesion analysis of the CTF. The spatial frequency at the x-axis was in the nm™ units.
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FIG. 2. (a) “The projected structure of carbon nano-tube displayed in REW. (b) The simulated
HRTEM image. The conditions were: Cs=0.6mm, the acceleration voltage of 300KV and the
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FIG. 3. (a) The experimental image of Si [110], which was taken in a Cs-corrector TEM at the

defocus of —5nm. (b) The phase map of the exit wave reconstructed from ten experimental images by
means of the MAL algorithm.

https://doi.org/10.1017/5143192760909285X Published online by Cambridge University Press


https://doi.org/10.1017/S143192760909285X



