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Abstract
We report the analysis of the electron beam position in the SPring-8 storage ring by means of the wavelet transforma-
tion. The phase motion of APPLE-2 type undulator (ID23) induces the electron beam position shift. In order to suppress
the beam position shift, ID23 has been equipped with the steering magnets. It is important to evaluate the exact amount of
the electron beam position shift to make a correction table of the steering magnets. The electron beam position data meas-
ured by the rf-BPM on the storage ring, includes many kinds of noises, such as the high and low frequency terms. Using
the wavelet transformation, we have obtained the actual beam position shift induced by ID23 phase drive.
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Figure 1. The magnetic structure of ID23, which consists of the
double magnet arrays. Two steering magnets are located in upper
stream and down stream of ID. They correct the electron beam
position error caused by ID23.
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Figure 2. The flow chart of making the correction table of ID23.
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Figure 3.

ID23 phase motion (a) and the raw data of the electron beam position (b) in the storage ring. The position

shift of the electron beam may be caused by the ID23 phase motion, but this signal is hidden by the many kind of the

noises.
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Figure 4. Gabor wavelet (real part). The formula is written as
w(t)=Ce %" cos (1).
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The upper signal is composed by the lower four wavelets.

Figure 5.
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Figure 6. The shape of Coiflet10 wavelet.
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Figure 7. (a) The wavelet transformation (WT) of the electron
orbital signal. The means of lines are written in the right hand of the
figure. Background is calculated by WT. The captions —1, ¢+, —4
are the octabe of the wavelets.

(b) A part of the filtered beam position. The dashed ellipse lines are
the typical orbital shift patterns.
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Figure 8. The phase motion patterns. (a) is simple pattern, but it
includes a problem. (b) was used in the real observation.
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