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Abstract

High Energy Accelerator Research Organization (KEK) has two light sources, Photon Factory (PF) with 2.5 GeV and
Photon Factory Advanced Ring (PF-AR) with 6.5 GeV. The beam transport line (BT) that directly supplies electrons from
Linac to PF-AR was constructed in 2017, and since then the simultaneous top-up operation of PF and PF-AR has been
carried out. In 2019, PF-AR has started the 5 GeV operation in order to secure the operation time under the reduction of
the operation budget. However, there is a common DC bending magnet that kicks both electron beam of PF and PF-AR at
the intersection of BTs. Due to this, it becomes impossible to realize both design orbits simultaneously when the energy
of PF-AR is reduced to 5 GeV. In the annual meeting in 2020, we presented some proposals to solve this problem [1].
Based on these, one was budgeted last year (FY2021), and the phase 1 modification of PFBT was conducted in this
summer (FY2022). In this presentation, we will explain the details of the phase 1 modification and the phase 1.5 and
phase 2 proposal that may be realized in the near future.
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Figure 1: A new direct beam transport line for PF-AR. The
operation was started in 2017.
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Figure 2: There is a common DC bending magnet “BPFS”
at the intersection of PFBT and ARBT.
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(a) Old version presented in 2020.
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Figure 3: 4HS proposal’s optics.
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optics ZH D A CTHIE DC RIAERK G M S5 Hh E 5l

B R WL T X 2 25003 L 205K AJRE & HIBH L 72, Kk
338 DC i 1) B A D58 L % 305 D PFBT 2.5 GeV,
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JL“CIM”* (Fig. 3a). & Lt “HS1” (ZBEIC PFBT I

REINTED, 2019 FICH L 72 E— 2 %2 o L HE
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Figure 4: Magnetic filed measurement of a horizontal
steering magnet, newly manufactured this time.
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Figure 5: One example of the mapping result of the mag-
netic field measurement with a Hall probe.
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I phase 1 DYGEZ FEfE L 72,

AT 7V v 7 EEA X phase 1 TREFTZIC3 A%
PHICERIE T 2 089 H o 72 (HD2, 3, 4). HD1 12D
TP TIEH 223, Bk D IS RH# D34\ 72 o, phase 1.5
Tld “HD2,3,4” LSO fAZFiob o LEEHR
EFELTVS. fEo THBIZFA U Y A% fo KPR
TTV YT ERAR 4 B8EL 7. PFBT DR 6 17z A
R—A T4 %0 A% FEBT % 7012, HIINE gap
R L7 (Fig. 4). 8 L - B RESHIERS RO 1
%% Fig. 5 ISR T, £/, 2O gap BRICH DY, 9>,
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Figure 6: Installation of a newly manufactured plane duct
into the new horizontal steering magnet.
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Figure 7: A change in PFBT. QPFA1 was moved down-
stream, and three horizontal steering magnet were in-
stalled.

AT A HAOBEAE % IR T END L) B
VT s EBEUWE A4 A b=V L7 (Fig. 6).

JLDZETIF QPFAL, 2, 2 DD 4 MEEREAT D [ 25 Mk
IZ3DDKFEARAT 7Y v JEHAZREE L T»7z28, 4
FIOTNIC WAL NS Y, Z ZICEBHA R EOEEY
ZIET 5 DIFHE, THRE, 774 XV FOFRHE A
ZZEOHEELL . 2D, QPFAL 2 T
#L,HD2,3,4 % ARBT ICf@i 2 X 9 FliE, #A TR IE
HEY 7 bORICH D K I ICEIE L 72 (Fig. 7).

Phase 1 DBOEIC O W TIFREEDFELSTHDTHL
(HETE2PETHS.

- 581 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 WEP024

5. COMMISSIONING PROCEDURE

2022 D 6, UFUGEREFH L zasyva=yv
7% B ETH 5. ARBT, PFBT il 0 B 1358
DC RIAERA “BPFS” O&ATH %78, £3 1 ARBT
D% % 37 L, BPFS DR E % Y (Fig. 8), 2 D
# PFBT D% &9 %. PFBT & ARBT i3 BT #% I
D7V AR IAER A T 228, RIFIZZ 0 £ Fi,
2OV AONAE (delay) 26T %5 2 ik > T, % BT
~DE D A% ERICFRE T % (Fig. 9).

6. SEROE

SE PSSO T, phase | ZEfEL Tw5 &5
Th 5D, 5% phase 1.5,2 &, E 5745 L — AEIEOL
bz B L 2 80E% EMi T 5 FETH 5 (Fig. 9).

phase 1.5

Phase 1| TIEHFHICA VA F— VT BKFERT T v
TW3AETH 7D, RO KFERAT 7Y v JERA
“HD1” 138t D A MR35 s, A a7 IS8R L 72K
FRTTY VEUAD 4 BHEZEERDD D E AN
%2 ET, E— L#EIEDLEMDHIRFTE 5. FEAKF
AT 7Y VERA A VA =T BB, phase 1
DR EFRRICAT T v JEBRADF v v TIcEbE T
B b BHHICEE £ VA = LT BEND B,
Phase 1.5 I35 Eh 0%z FE L LT 5.

phase 2

Phase 1, 1.5 O optics (& ARBT, PFBT #1247 b Hul
6 TNIE % KA S 5 0EHH D, beam tuning 12
BEMHEIPIERINTVS, Iz X O fEEICT 22012
%, AT Z T 5D Tld7% {, PFBT »» ARBT &% 5
POWEEEREY D& 7 bhib e L, W% T3 BT %
BODELLET S, LI HFANEZX 545, Phase
2 CIF ARBT # 5GeV £ LTHRETR I LT 7 b+
D2k S ¥, PFBT I CREHEZ KIS 2. 2D
&, 3o DC fmmERA “BPFS” O#%E% ARBT 5 GeV
b 579, PFBT 25 W% &, BPFS Tl o 11 5 i#
23 phase 1, 1.5 IZHARTE SIID, T THAET 2iE
ARIORESCHES, Tz RINT 57-91Z, phase 1.5
TEEHZ FED HD1 THENCKE (B2 L1 H 5
(Fig. 10). =4Iz &b, BIfE BPFS Hifs (< B h 7 &
¥ b, ERMENCIRR T 2 65 H 5. BHIE, BPFS @
B P M2 ZE L G 2 HiiL T3 L2 AT
b5,

SE Xk
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Figure 8: A new optics of ARBT in 5 GeV.
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Figure 9: Magnets that will be used in the beam commis-
sioning and the modification range in phase 1.5 and 2. In
phase 2, , the extension range of the merging duct may be
changed according to the detailed design in the future.
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Figure 10: Phase 2 optics of PFBT. It has a large kick at
HD1 in advance in order to suppress the larger dx that oc-
curs downstream of BPFS. This makes dx larger upstream
of BPFS, then the merging duct needs to be extended up-
stream of BPFS.
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