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Abstract

In ATF (Accelerator Test Facility) at KEK, using the extremely small emittance beam extracted from the damping
ring, study of the final focus system has been performed. The project is called ATF2. The purpose of the project is test
and demonstration of the final focus method called “Local Chromaticity Correction”, which will be used in ILC
(International Linear Collider). The ATF2 beam line optics is designed as same as the final focus system of ILC, with
the similar beam energy spread (about 0.1%) and natural chromaticity (about 10000), tolerances of magnetic field errors
are also similar. We confirmed the vertical beam size smaller than 70 nm with low intensity by December 2012. During
following experiments, tuning procedure for such small beam size has been established, though the observed beam size
was larger than that expected from the beam emittance and the beam line optics (37 nm).
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Figure 2: ATF Layout
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Table 1: ATF2 parameters at the virtual interaction point
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Figure 3: IP-BSM of ATF2
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Figure 4: Measureable beam size regions of IP-BSM used
for FFTB and ATF2
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Figure 5: Examples of linear optics tuning. Modulation vs.
(a) focal point change, and (b) dispersion change, with IP-
BSM crossing angle 30 degree mode.
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Figure 6: Skew-sextupole field error evaluated from
magnetic field measurement (dots) and tolerance without
correction (red), tolerance with correction using one
skew-sextupole corrector (green) and tolerance with
correction using four skew-sextupole correctors (green),
for each quadrupole magnet.
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Figure 7: History of IP-BSM modulation in December
2012. Green: crossing angle 2-8 degree mode, blue: 30
degree mode and red: 174 degree mode.
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Figure 8: Examples of tuning using skew-sextupole
correctors in (a) December 2012 and (b) March 2013.
Maximum modulation is observed with strong correction
in (a), but with almost zero correction in (b).
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Figure 9: Distributions of vertical beam size, evaluated
from modulations of IP-BSM 174 degree mode
(assuming no systematic error of the monitor) in 2013,
on (left) March 8 and (right) March 14.
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