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Abstract

In the KEK PF-AR, an energy-saving operation was introduced in 2019 by reducing the operation energy from the
normal 6.5 GeV to 5 GeV. However, on-demand injection from Linac was not realized due to the beam-transport line
designed to pass a mono-energy beam. Therefore, a plan to improve the beam-transport line to pass an energy-variable
beam was started in 2019, and the improvement of the PF beam-transport line was completed in the summer of 2022. The
PF-AR is now in the operation with full top-up injection for the beam energy of 5 GeV and 6.5 GeV in 2023. The change
of operation energy in the PF-AR no longer interferes with the operation of top-up injection in the PF, realizing the
coexistence with the top-up operation of PF ring. This paper presents an overview of the constructed system and the
construction work, focusing on the bending magnet introduced in the beam transport line for the beam-orbit correction.
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Figure 1: PF-BT and AR-BT in 3rd SY yard of Linac.

:@%EL“‘/7 T 7 E R TH B FE B R e

WS 2B VR f‘é%‘fé‘é# E I =AY
oﬁx@F‘EJE%_Eﬁ@ BELTWD, &l 77 7 E iR L5 <
FTHTEHAN R AR NICB W Ty 7Ty 7 AR

FHREINHLDOTHHT20D, PF £721X PF-AR DWW )
DIHEENE — L% HH T (v AT 1 — K
RN BT ICB VTR, A OV S TR EE
E—RTOEHED, F72, PF OB —LFFm OB
ATV REEREAF O PF-AR OIEHRIIARKDN T T
TR AIHEZR 6.5 GeV T R/LF—F—RDIEIR)HE
ESNAT Y 22—V EOFEN AR R L T, FIZ,
PF-AR Ot —ALFEmAME T 7% AR-TBL 7’17 13]
R R E D INLEM TIX, WO E IR R VX —
THR 7Ty T AR BMELRM L TRY, KkD
r 7T o T AEE TR N 77 o IR F RENT,

2. IRILF—AaZErT 7T BEEOSE

2019 HFLVARN T T 7 iR~ AT T G R HE A3
BT HEEIENTEE L, 2022 FEE BICUE LFENHE
Sz, SoES T, Fig. 1 (27”7 Linac 55 3 SY ©
PF-BT it TH D,

-310 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

e
@ =

Bk EMRED o0 B0s
REERAS o HD1A HD1D e
m /
B it S EE
~=3051
-
o A
QPFA1 -
2 By
P -
e —
g »////

JApz T BAT

Figure 2: Improvement of PF-BT line by adding three
bending magnets in Linac-3rd SY.
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Figure 3: New vacuum duct and bending magnet.
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Figure 4: The relative distance from original beam orbit
and the beam size in each position of additional bending
magnets.
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Table 1: Requirement and Specification of Bendin
Magnet

Kick angle 10 mrad
Magnet length/gap 300 mm/25 mm
Tuml\fl/(%l‘; and 20/5454
Excitation current 136.36 A
Center field 0.2778 T
Current density 5 A/mm?

Required conductor

. . 5.9x5.9 mm/@3.0mm/ 27.3 mm?
size/conductive area

0-1255/6.4%6.4/¢3.2/32.0 mm?
0.45 atm, 0.28 L/min

Hollow conductor

Water flow (AT<5°C)
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Figure 5: Left figure shows the detail of cross-sectional
shape of the shim structure in the pole and right figure
shows the return-yoke size of magnet.
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Figure 6: Normalized magnetic field distribution for
horizontal axis (left figure). Contour plot of magnetic field
strength in the cross-section of upper-half magnet (right
figure).
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Figure 7: The distribution of magnetic field (left side) and

integrated magnetic field (right side) on the horizontal
axis of center of magnet.
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Flgure 8: Magnet-power source system in 1 19- 1nch rack.
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