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Abstract

The PF-AR direct beam transport (BT) is 6.5 GeV new beam transport of about 320 m length from the pulsed bending
magnet at the end of electron-positron linear accelerator (LINAC) to the injection point of the PF-AR storage ring. The
construction was finished in February, 2017. The beam commissioning has been completed next March and the user run
began in April. There are 30 horizontal bending magnets, 21 quadrupole magnets, 4 vertical bending magnets, 15
independent correction magnets and 2 pulsed septum magnets in the PF-AR direct BT. The BT was divided into 5 sections
by shielding wall with about diameter 20 cm through-hole; the 3rd switch yard of the LINAC, the upstream section and
the downstream section of the new BT tunnel, the crossing section over the Super KEKB BT and the storage ring tunnel.
We used a leaser tracer (Leica AT402, typical measurement volume: $320 m, absolute accuracy: +/- 15 um + 6 um/m)
and a tilting level (Wild N3, 1 km double run levelling: 0.2 mm, +/- 6) for precise magnet alignments. Except for the 2
septum magnets at the injection point that have interference with the vacuum chambers, all the magnets are aligned within
0.1 mm accuracy on the target position.
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Table 1: Parameters of the bending and the correction magnets. “HD_” means the correction coil of the main magnet

used for the corrector.

New Number Core Qap Maximum Coil turn Maximum
Magnet name of length  height Current magnetic field
or old numbers
magnets [mm] [mm] [A] [T]
DCSA, DCSF New 3 980 20 1000 10x2 1.339
BA1 New 1 1850 34 250 180 x 2 1.572
BA2 New 1 1300 34 250 180 x 2 1.584
BA3 Old 1 2000 25 300 40x 2 1.201
BD Old 9 1000 34 210 160 x 2 1.317
BE old 3 1000 34 200 160 x 2 1.265
BF1 old 2 1000 34 150 160 x 2 0.9599
BF2, BF3 Old 10 1000 34 220 160 x 2 1.367
VB New 4 200 52 10 731x2 0.4531
HD, VD New 15 200 52 5 504 x2 150.7x1073
HD BA3 Old 1 2000 25 30x2 13.36 x10°
HD_BD, BE, BF1, BF2, BF3 Old 15 1000 34 5 50x2 17.12x107
Table 2: Parameters of the Quadrupole Magnets
Magnet name New - Number of lgr?;fh difr(r)lzer Ngl)l(ll‘rnelrlitrn Coil turn mggz);rirclufflrelld
orold  magnets [mm] [mm] (A] numbers gradient [T/m]
QA, QC1 New 5 400 52 30 126 / pole 15.75
QC21t0 QC6,QD,QE  Old 11 360 52 30 118 / pole 14.49
QF New 5 400 38 30 126 / pole 26.91
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Figure 2: The result of the magnet precision alignment.
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Figure 3: The current of the correction magnets.
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