Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SAP052

ERLBIZERR—

7 ZiRBFEDTIR

STATUS OF ERL SUPERCONDUCTING SPOKE CAVITY DEVELOPMENT

PR B, IR RIA S, A (AT Y,
WE P,

EFHAD, R Y

Hhy B,
IAREE O, f 247 O

Masaru Sawamura *4), Ryoji Nagai®), Nobuyuki Nishimori®) , Ryoichi Hajima®,

Yoshihisa Iwashita® , Hiroshi Fujisawa® , Hiromu Tongu® , Takayuki Kubo® , Takayuki Saeki®

A) Japan Atomic Energy Agency, JAEA

B Kyoto University

© High Energy Accelerator Research Organization, KEK

Abstract

We have launched a 5-year research program to develop superconducting spoke cavity for laser Compton scattered
(LCS) photon sources. For realizing a wide use of LCS X-ray and gamma-ray sources in academic and industrial
applications, we adopt 325-MHz superconducting spoke cavity to electron beam drivers. In this paper, we present our
developing status of cavity shape optimization and fabrication design.
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Figurel: An example of 2-spoke cavity model used
for CST MWS.
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Figure 2: The Pareto front of Ejcak/Eacc and Hpeak/Eace
objectives
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Figure 3: Maximum E,. for Pareto front data for
Epeak 0f 80, 90, and100 MV/m.
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Figure 4: Maximum E, as a function of Epcax for
Pareto front data.
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Figure 5: Normalized electric field distribution
along the beam axis.

Table 1: Optimized Spoke Shape Parameters

Frequency 325 MHz
No. of Spokes 2
Tank Diameter 609.5 mm
Cell Length 461.2 mm
Cavity Length 1383.6 mm
Epeak/ Eacc 3.7
Hpeak/Eace 6.0 (kA/m)/(MV/m)
R/Q 691 Q
TTF 0.81
3. AR—UERMIKEE

BIfE Fig6 O X 957 1 AR— 7 28R 0 RNE% Bk
LCTW5, mEIIRERET DICHT-0 ., BIE CST
PARTICLE STUIO % HWT~/LF 7 X DEE %
fToTBY[3]., ZTORRE L L ICERKRERET
DY EILIz> TS,

HZEMESS, DD YR— M7 & D%,
TV RO 7 O G &2 LA ST =2 — 8
ABAQUséﬁﬁwiﬂfoTW\éo

SRORFHILL FOFIETIT> TV D
@ 3 &t CAD Solidworks % iV TR 2 1ER

-619 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SAP052

T 5,

@ &Rk E ABAQUS (it A, &HIZ X5
=FTMET NVOFBWER, A7V TNy
7 HHET D,

@ HERIRE OREEZRD, &R REELET S,

@ O~@%MHviKT,

AR — 7 55y OBYES L E L CIE, Fig.7(lefty® X
INWCAR— 7 BRIV IC LT 2 0FE L.
Fig.7(right) ® X 5 (T i oy & AHARE 20 EI3 5
AEREBRFT LTS, 20FRIFAR—T IR
1 BO7 VAL TR TE 520, IMLLERIX
IR IR BN, BRIIRNEMEC R D L, T
AMTIZEDEINS LR EDY AT NEL 72D,
4 BN RITMTTRENEL b0, &R OB
IR I D,

Figure 8 |{Z ABAQUS DFFRIZH N DM DET L
Y, HRIIFMEEZZE LT 14 ET LTI
TW5, FHEEROMEZ Fig9 (27, KEADFIR
DEIEE T 5 LRIRT, KEIZBEERRK L F LE
KOG EE-> T BAEDORRTHL, ATV T
Ny ZIZE Y RELMFREIN TS, Frald B
FRIZESL Ky I EBIE LR TH D, 2
720 HEFIRIGESWTE TIIWD A, &5 5E
ERXNETH D,

Figure 6: Outline view of 1-spoke cavity planning
to be fabricated.

Figure 7: Fabrication plans for spokes divided into
2 parts except for beam pipe (left) and into 4 parts
(right).

Figure 8: Dies and punches of metal mold for
fabrication plans of 2-part division (left) and 4-part
division (right).

Figure 9: Examples of ABAQUS results: (gray)
target shape, (aqua) metal mold of the same shape
of target shape, and (green) modified metal mold
shape.
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