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Abstract

Photon Factory Advanced Ring (PF-AR) located at High Energy Accelerator Research Organization (KEK) is a
6.5 GeV light source accelerator. The use of a new beam transport line (BT) was started in 2017, and since then the
simultaneous top-up operation with another light source in KEK, Photon Factory (PF: 2.5 GeV), has become possible. In
2019, in order to secure the user-time, the operation was started with the ring-energy of PF-AR lowered from the original
6.5 GeV to 5 GeV. However, there is a common DC bending magnet that affects both BTs’ orbits of PF and PF-AR at
the intersection of BTs, so that the simultaneous top-up operation became unavailable with the lower energy of 5 GeV of
PF-AR. At the PASJ annual meeting in FY 2020, several solutions to overcome this problem were presented, and in FY
2021, we got the budget for one of the proposals and in the summer of FY 2022 (last summer), the phase 1 modification
was carried out. In this meeting, we will report on the commissioning conducted in last year, and its application to the
user-run.
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Figure 2: Layout around the intersection of PFBT and
ARBT. Beams comes from the right side to the left. Orbits
of PF-AR and PF are isolated at the pulse bending magnet,
and after that, intersects twice. The common DC bending
magnet is placed at the first intersection.

Figure 1: New beam transport line for PF-AR.
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Figure 3: Modification of PFBT. Up is before the modifi-
cation, and down is the after. HS2, 3, 4 are the new hor-
izontal steering magnets to be installed onto PFBT in this
modification. BPAAI, 2 are the existing bending magnets
on ARBT.
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Figure 4: New optics of PFBT. QPFAIl, 2, 3 are the
quadrupole magnets. HS1 is the horizontal steering too,
however this was already installed before this modifica-
tion. From top to bottom, the deviation from the designed
orbit (DX [m]), beta function (BX [m]), dispersion func-
tion (EX [m]), beam size (SIGX [mm]) and the space that
the beam occupies (equals to |DX| + 50, (APEX [mm])
are shown. All are in the horizontal direction.
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Figure 5: New optics of ARBT. BPAPS1, 2 are the bending

magnets and the green thin rectangles express quadrupole
magnets.
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Figure 6: One example of ARBT tuning. The left is the first state before the tuning, and the center is after the rough
tuning of BPAA1 and BPAA2. The right is after the fine tuning. From top to bottom, the deviation from the designed
orbit in horizontal (DX [m]), the one in vertical (DY [mm]) and the total charge transported to the point [a.u.] are shown.
DX and DY looks good in the left, however these were the false signals with too weak electric input due to the off-center

beam.
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Figure 7: User-time schedule in FY2023 Spring.
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Figure 8: Design optics and measured one of PFBT in vertical direction.
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