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Fig.1 STXM images (a), and a part of the images (b), of a standard sample. The arrowed position is
the reference point from which the image position drifts are calculated.
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Fig.2 STXM images by X-rays of 832-907 ¢V, before
calibration with the laser interferometer.
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Table 1 The drift data of STXM images relative to the
reference point in x and y direction.

Energy /eV  SZ /um XF /um YF /pm
832 —2331.80 1.71362 1.32317
837 -2307.60 1.76744 1.36941
842 —2283.20 1.78244 1.47564
847 —2258.55 1.85868 1.56811
852 -2234.55 1.86503 1.68441
857 -2210.45 1.87632 1.76682
862 -2186.15 1.91126 1.87306
867 -2162.10 1.89503 2.01053
872 —2138.50 1.92009 2.08800
877 -2113.95 1.98256 2.19671
882 —-2089.90 2.02368 2.28547
887 —2065.55 2.05368 231177
892 —2041.10 2.10997 246177
897 —-2016.80 2.12744 2.55177
902 —1992.60 2.18621 2.64177
907 -1968.50 2.18497 2.72930
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Fig.3 The STXM images calibrated dynamically in the
scanning process using the calculated drift rates.
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Fig.4 Image registration process using global correlation maximizing technique.
(a) before calibration at £,=640.3 eV; (b) before calibration at £,=638.6 eV (c) pixel-moved Image (a) based on the drift parameters;
(d) the registered area of Image (a); (e) the registered area of Image (b)
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Fig.5 Image registration process using multi-window cross correlation technique.
(a) before calibration at £,=707.2 eV; (b) before calibration at E;,=703.9 eV; (c) pixe-moved] Image (a) based on the drift parameters;
(d) the registration area of Image (a); (e) the registration area of Image (b)
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Accurate drift calibration of soft X-ray microspectroscopy images at SSRF

ZHANG Xiangzhi XU Zijian ZHEN Xiangjun WANG Yong GUO Zhi YAN Rui
TAI Renzhong

(Shanghai Institute of Applied Physics, Chinese Acade

of Sci Shanghai 201204, China)

Abstract The BLOSU soft X-ray microspectroscopy station of Shanghai Synchrotron Radiation Facility has been
built and open to users successfully. The spatial resolution is about 30 nm. Due to limitation of mechanical precision

and errors in repeatability, the drift of scanned images is inevitable at different scan energies. This gives rise to serious

errors and data analysis inaccuracy. Therefore, the images scanned by X-rays at different-energies should be

registered before data analysis. For solving the problem, efforts have been made in both hardware and software. A

laser interferometer is used to precisely detect the sample position and measure its position drift, and the drift rates

can be calculated with a standard sample (pattern) using the slope function. The drift rates are used for dynamic

calibration of the sample stage position, which is initiated automatically once there is a sample moving. To a large

extent, this eliminates the position drifts. On the other hand, a multi-window cross correlation technique to

automatically register the scanned images has been developed. The result shows that the technique can reach a

precision of 1 pixel.

Key words Image registration, Multi-window, Correlation function, Laser interferometer, STXM
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