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Abstract

ATF has studied the final focus technology to realize the nanometer small beam required for the International Linear
Collider (ILC). In the ATF final focus beamline, 23 quadrupole magnets, 4 sextupole magnets, and 4 skew sextupole
magnets are installed to realize the small beam. The sextupole magnets and skew sextupole magnets are used as correction
magnets for nonlinear beam optics. Each of the magnets except for the three skew sextupole magnets are equipped with
a remotely controllable automatic alignment mechanism, which enables Beam Based Alignment (BBA) based on the
beam response during beam operation. On the other hand, three skew sextupole magnets are equipped with a manual
alignment mechanism, and alignment based on the beam response is not possible at present. Therefore, in this study, in
order to prepare the environment for BBA of all the magnets in the ATF final focus beamline, an automatic positioning
mechanism was implemented for these skew sextupole magnets. As an automatic positioning mechanism, we utilized
the positioning mechanism used in the ATF damping ring. The automatic positioning mechanism was modified to be
motor-driven and remote-controllable. Based on the beam test, the BBA method of the skew sextupole magnet using the
automatic positioning mechanism is also being investigated. In this paper, we report the progress of these works and the
implementation of the automatic positioning mechanism with the prospect of BBA.
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Figure 2: Skew sextupole magnet with manual positioning Figure 3: Overview of magnet positioning mover in-
mechanism in ATF-FF. stalled to skew sextupole in ATF-FF.
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Figure 5: Shematics of skew sextupole magnet mover
Figure 4: Shematics of eccentric cam. and coordinate difinition.
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Figure 6: Magnet mover sensor and motor layout.
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Figure 7: Map of skew sextupole magnet mover control
system.
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Figure 8: Control box of skew sextupole magnet mover.
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Figure 10: Measurement position map.
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Figure 11: Mover positioning results. Vertical: target
minus measured position, Horizontal: measurement point
number.
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Figure 12: Layout of ATF final focus beamline and BBA compornents map.
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Figure 13: Results of skew sextupole BBA in ATF-FF.
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