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Table 1 Measured beam sizes with various slits separations using simplified formula

slits separation/mm beam size/pm measurement uncertainty/pm
12.0 54.8 1.3
18.0 56.5 0.6
22.0 56. 6 0.6
27.5 52.1 0.5
30.0 48. 3 0.6
36.0 50.5 0.7
40.0 55.2 0.2
47.5 53.2 0.4
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Development of Shanghai Synchrotron Radiation Facility
synchrotron radiation interferometer

Chen Jie, Ye Kairong., Leng Yongbin
(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, P. O. Box 800-204, Shanghai 201800, China)

Abstract: Synchrotron radiation interferometers, based on Van Citterut-Zernike theorem, are developed to measure the elec-
tron transverse beam size and emittance in the Shanghai Synchrotron Radiation Facility(SSRF) storage ring. The major engineer-
ing considerations including the optical layout, key devices, signal processing method and software architecture of data acquisition
are analyzed. The system commissioning and optimization of operation parameters have been done with beam experiments. The
beam experimental results show that measurement accuracy depends significantly on CCD gain and exposure time setting. Random
measurement uncertainty is minimized to micron level with CCD setting of 0 dB gain and 200 ms exposure time. The electron
transverse beam size of SSRF storage ring is measured precisely. Measurements show that the visibility curve agrees with Gaussi-
an distribution, which qualifies the simplified formula in easy beam size calculation using single slits separation datum. The devia-
tion of the measured horizontal beam size 52. 4 pm from the designed value 53. 0 pm is less than 2%. The measurement error of
the spatial interferometers is about 5. 5%, which is mainly contributed to by the measurement uncertainty of interference visibili-
ty.

Key words: spatial interferometer; beam size measurement; beam diagnostics; synchrotron radiation; Shanghai Syn-

chrotron Radiation Facility



