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Abstract

The Accelerator Test Facility (ATF) has been developing the nanobeam technologies required for the International
Linear Collider (ILC) based on the ATF international collaboration. The ATF has a damping ring that can produce the
low-emittance beams required for the ILC and an ATF2 beamline that can focus the low-emittance beams damped by the
ATF damping ring to nanometer-small beams. The ATF2 beamline is a test beamline designed to develop beam focusing
and beam control techniques required for the ILC. The ATF2 beamline also has with beam diagnostic devices for
nanometer ultra-small beams, such as 20-nm position-resolution cavity BPMs and a beam size monitor to measure the
nanometer ultra-small beam by utilizing the laser interference fringe. KEK-ATF is the facility suitable not only for the
ILC beam focusing technology development, but also for a wide range of research on nanometer ultra-small beam. In
recent years, ATF has been conducting research and development focusing on the three major topics of nanobeam
focusing, stable operation of nanobeams, and nanobeam measurement technology. The ATF is also important for the
development of the beam delivery system (BDS) of the ILC technology network (ITN). We will continue to develop
comprehensive nanometer technology, including the ITN, based on the ATF international collaboration.
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Figure 1: Schematic layout of the Accelerator Test Facility (ATF).
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Figure 2: Statistics on the number of oversea visitors to the
ATF in JFY2023. Numerical values are in person-days.
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Figure 3: Updated ATF2 timing system [13].
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Figure 4: The dynamic Wakefield effect evaluation
through the entire ATF2 beamline [16].
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Figure 5: The new QDOFF magnet. This magnet was
installed to the ATF2 beamline at the beginning of 2024.
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Figure 6: New skew sextupole magnets. These magnets
were installed to the ATF2 beamline on May 2024.
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Figure 7: New skew magnet mover controller. The magnet
controllers for the ATF final focus sextupoles were
replaced to the new controllers on May 2024.
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Figure 8: Results of the emittance optimization by the
machine learning in the ATF damping ring. (a) vertical
emittance as a function of iteration. (b) XSR beamsize and
the beta function as a function of iteration.
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