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Elimination technology of noise introduced by top-up injection in
synchrotron radiation infrared beamline

7ZHU Hua-Chun, TONG Ya-Jun, JI Te, PENG Wei-Wei, CHEN Min", XIAO Ti-Qiao
(SSRF, Shanghai Institute of Applied Physics,Chinese Academy of Sciences,Shanghai 201204, China)

Abstract; In order to enhance the photon flux and brightness of a synchrotron source, and improve the
thermal stability of optical elements, synchrotron radiation source often operates in the qusi-constant
current injection ( Top-Up) mode. The Top-Up mode can maintain a stable beam current in the storage
ring of Synchrotron Source. When the electron is injected into the storage ring from the booster, a
noise induced by the instantaneous fluctuation of the beam current in the storage ring will cause a large
fluctuation on the interferogram, which can be observed by the FTIR spectrometer used in IR experi-
mental endstation. The median filtering algorithm is not sufficient to filter the noise according to the
noise characteristics. Therefore, a zone median filter method is proposed to eliminate the noise intro-
duced by the Top-Up mode. A set of the processes of zone median filtering algorithm is designed,
which can eliminate the Top-Up mode induced noise on the interferogram automatically. Simulation re-
sults show that. the filtering algorithm can be applied to eliminate the noise on the interferogram intro-
duced by the Top-Up mode effectively,so the method can be used to enhance the spectral SNR of the
spectrum in the Top-Up mode.
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