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Study of Closed Orbit Distortion from High Speed Phase Switching of
Variably-polarizing Undulator APPLE-2 in 2001 March-June

Takeshi NAKATANI, Hitoshi TANAKA%*, Masaru TAKAQ*, Akane AGUI,
Akitaka YOSHIGOE, Masao TAKEUCHI*, Hideki AQYAGI* and Haruo OHKUMA#

Synchrotron Radiation Research Center
Kansai Research Establishment
Japan Atomic Energy Research Institute
Mikazuki-cho, Sayou-gun, Hyogo-ken

(Received February 17, 2003 )

The insertion devise in synchrotron radiation storage ring causes the distortion
of the closed orbit along with the drive, due to the error magnetic field which the
magnetism circuit holds. The fluctuation is often happened because the insertion
devise 1D23 with the JAERI soft X-ray beam line in SPring-8 drives the phase frequently
at high speed. We study making of the correction table for orbit fluctuation control
during the SPring-8 machine study to restrain this influence. From March, 2001 through
June, we simultaneously acquire the movement of the ID23-phase and the orbit fluctua-
tion data which are obtained from 2 of 4 electron beam position monitors that are set
up in 4 places of arc department of the storage ring, to make the high accuracy phase
drive correction table that uses it at the time of the ID23 phase drive.

Keywords: ID23, BL23SU, SPring-8, Closed Orbit Distrotion , Correction Table, APPLE-2,

Variable-polarizing Undulator, Soft X-ray
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Figure 1.1: The magnetic structure and movement of the double-array undulator, APPLE-
2. Au and D indicate the magnetic period length and the phase shift distance, respec-
tively (Yokoya et. al: Synchrotron Rad. 5, (1998) 10).
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Figure 1.2: ID spectra of (a) circular moode and (b) liner mode (Yokoya et. al:

Synchrotron Rad. 5, (1998) 10).
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NAY Xh% Figure 2.2127RY, IDBSEEBIBAE LG, BIEMERHE. T — 7 bRKE
RO, MEEBRBICEY M5, LVINV—TZIDSEBLTWHHE, #9130 I Y BAMTT-
TW3,

Mesurement of Reference Beam Position

v

Move ID to the Position of
Making Correction Table

v

Mesurement of Object Beam Position

Y

Strength of Correction Magnet from
Difference between Reference and

Object Beam Position
|

Figure 2.1: Standard method of making correction table of ID drive.
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v
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\ 4
End ID Drive

Figure 2.2: Algorism of correction.
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Figure 3.1: Schematic illustration of rfBPM measurement.
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Figure 3.2: Beam fluctuation at Cell39 induced by ID23
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Figure 4.1: Beam fluctuation by ID23 drive.
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Figure 4.2: Large beam fluctuation by problem of software confliction.
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« NAHEREhEEEE &2 2 2 7oA (5. 2)

- BREEHE A E X 56 (5. 3)
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Figure 5.1: Beam fluctuation dependent on drive direction.
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Figure 5.2: Difference in drive range.
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Figure 5.3: Difference in drive speed.
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Figure 5.4: Difference in instruments. (a) Phase drive on constant strength of correc—
tion magnet. (b) Pattern drive only correction magnet.
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Figure 6.1: Static term of beam flucuation.
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Figure 6.2: Dynamic term of beam flucuation.
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