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Abstract

The KEK PF-ring underwent upgrade of the injection section in 2020, aiming at improving injection efficiency by
replacing the aged Septum#2 (S2) magnet, neighboring vacuum chambers and beam profile monitors. The new vacuum
system is designed to increase maintainability in two manners: 1) hiring an in-air type septum magnet, by which large
outgassing from the magnet system can be eluded, and 2) forming an air gap between the beam transport line and the
storage ring, by which the two vacua are completely separated and an induced current loop can be cut off. New
technical challenges are also adopted: 1) a 0.3 mm thick Inconel vacuum chamber for the in-air S2 magnet are
fabricated by fiber laser welding, by which the loss of the pulsed magnetic fields can be reduced, and 2) two 0.2 mm
thick stainless steel beam windows are welded to form the air gap, one of which is used as a full-time OTR beam profile
monitor. The new vacuum system of the injection section was successfully commissioned, providing optimized beam
orbits and suppressing beam disturbance originated by the pulsed magnetic fields.
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Figure 1: Layout of the new beam ducts in the PF-ring injection section.
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Figure 2: Cross-sectional view at the injection point.

3. MIARBEZEY X T LDKE
F9. ARNBHOE—24%5 7 s OREARZELGTITE W
T. S2 BWA % in-air BLE L, ©—A4% 7 2
MICERE T 2 580 E Lz, Zduc k) S2 &AL
5 DN A RIE DR & B2 B & 4,
AVTF v AEER LSS 2 ENEEICR S,
512, A=Az 7 ¥ vy 72T T,
AGHEE & R v S OB R TS 5 58k
Lho$%ﬁ@\Mwﬁmem%ﬁ%T%MﬁE
THREHFOH 5, SVARBICE>TY 7 M cE
XN MERPEBE — L ORI ZH &L 2 3‘?3
X, PF-AR THBERE Lo T3 L —7&EiRIC
5N7—E%ﬁ%%@%&§%ﬁ@¢5ﬁ%®%%
WEITH D, HFIoATLTRIZTX vy 7ITA,

PASJ2021 MOPO011

%@%M%ﬁ@@.ﬁ EEHZHWw3 Z T, EEY 7
I M SN 72V — 7RI E W 5, DU I AS
FEA & R D 2 ROF 2 E—LF T+ D
AT 2N T 5

31 S2 ABE—L% 7 b

in-air M 7Y LBWADOEE., E—LY 7 b
30V ARSI A E LB eSS ko o s, B
&7k Cld, WERIC X 350 A0 LR
RIS B 720, BRILPIED SUS304 DY 1.7
DA vaxL 718 AL, 6187 FEEDJE
X% 03mm EFTEL L, 22X b, 8000 Gauss
D B OV ARG S ICB T, WERIC X % EiR
LR, AUEZD SUS 7 b2 6.18%TH 5
WX LT 378 %F TR ET S, 512, BFOERK
B 15kV IZRLT 13kV TORKBE D -E &
XTI HE & 72 B (2],

B2 AHE—L%7 FiZeESH 13m T, S2 %
WAEODEZ Im, & 8.6 mm OREMGEIZ, £ ax
wn47%%ﬁ7b/74wAfm@L%% ECHf
AZn3 (Fig.3) .

*r/:|=?)l«§z

E—LESS o e

SUSSEE mr % YN
OTR&SEréen)

Figure 3: New injection beam duct and the S2 magnet.
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Figure 4: New Al-alloy stored beam duct installed next to
the S2 magnet. Cooling water channels are welded on top
and bottom of the beam duct to remove the SR heat load
along the tapered wall on the S2 magnet side.

4. E—LF U NMERE E—LBIE

Figure 5 IZ A EEFHDOE =L 57 FREKD 5 v
FRIT, AE =A% 7 FZfRkf, EEE—L57
FEKEOTRLTWS, $h, EEE—L, N7
E—A, AHE—20 3 fHOIED AL TRL
TWw3,

2 BRAOLEE=FF o \ZEBL 72 AHE—2L
. WA OTR 227 ) —>» b H 3 45° 1A
72 02 mm JED SUS &R Z T, 47mm DZELF %
W3, 20, EEE—LY 27 07 70 PEICH
% 02 mmJED SUS AR 6 &) 71T A5,

-250 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan
PASJ2021 MOPO11

$2 magnet

Screen monitor
(Ce:YAG, retractable)

S2 injection
beam chamber

Window / OTR screen ' . / (Inconel718, t0.3)
(SUS, 10.2, 45°)
~ 4 Septum wall
W
—

(Cu&Si-steel, t2.35)

' Stored beam
Bimetal CF flange chamber wall
(Al-SUS clad) ; (A5052, t1)

Stored beam

chamber RF contact

‘ \ (A6063, t4.5) .A/ ﬁngers
Window 9.85 '1\A \
(SUS, t0.2) 25 =
Figure 5: Vacuum chamber configuration in the injection region.
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