Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

ERL Main Linac E#AF 1 —F DIERFIEHER
PERFORMANCE EVALUATION OF KEK ERL MAIN LINAC TUNER

LAl s A, R BN, BoF AN, ik B, BT &R,
MR FERL A KT 5 B, Enrico Cenni©
Kazuhiro Enami A, Takaaki Furuya®, Hiroshi Sakai »), Masato Sato”, Kenji Shinoe”™,
Kensei Umemori®, Masaru Sawamura®, Enrico Cenni ©
A) KEK, Highi Energy Accelerator Research Organization
B) Japan Atomic Energy Agency (JAEA)
© The Graduate University for Advanced Studies

Abstract

CERL project is now progressing. We are carrying on R&D for cERL main linac consisted of 1.3GHz superconductive
cavity. We evaluate slide jack tuner, which is component part of cryomodule. KEK ERL mail linac tuner has 2 mechanism
to tune frequency. One is slide jack mechanism that tunes roughly and the other is piezo mechanism that tunes finely. We
carried out basic experiment and cold experiment. We finally confirmed that slide jack tuning system can tuning to target

frequency 1.3GHz.

1. #%s5

BAE, ERL (3GeV 7 T ) DBEHEHIN - HIEH:
%1815+ 5 7= ®IZ, compact ERL (35~200MeV)
ORFEBED N TNWDS (Figl) . ZO—EEE LT,
o2 13 1.3GHz BH{mE 2=~ & 72 5 compact ERL Main
Linac @7 A FF ¥ o2 — VEWEICHANIT T R&D % 1
HTWD (Fig2) , KM TIEZ ORI HO—DT
HDHKEK AT A R¥x v ¥ F 2 —F OMRIEFERER
ABIho. BERBHOETAF 2 —FTZHN
T, BRENICREE L CREARMZRERMEZWZ L T D
FHEWL ONDOBEER AR L.

INLOREETIC, EMHTF 2 —F TiX
compact ERL T IC i L7- @4 B =
ol EHAT = — T O RARERR LT
Vo — VAT TORIREREZ B Z e\, BiE
JEW s 1.3GHz ICF 2 —= 7 RETH D Z & 2k
WYL aREETS.

2. KEKRASA4 K vyXxFa—FDHER

compact ERL Main Linac 27 7 A A€ = — /L Tl3,
HARENEZEA O F 2 —F L LTATA Vv v ¥
FREBEHL TS, Zhidk, =Y HE LD
AL 2T 4 R ¥ v F DA B ERENC L 2% %
BIRWY, ¥¥ T 1 ORREBMELFIZ LY Zk
SHECTFa—=T2BIRIVATLATHD. &
It & WO FE AR > TRV, STF BT HEHE
md oM (Fig.3) .

compact ERL Main Linac OiE#sH %"= Hi% <
W Z B 22, YA~ LE 2 T
A RY v FHAETIT 5. INEZERE O &% f0 13,
Z D4R O LK 280kHz/mm OEIE CAB) 5
5. vy ERENIEE T D X9 ITRIRFFS 4um D =

# enami@post.kek.jp

fr—27 %A TNS., 2T, A7 R¥Vx v
FIZE Y dum DUINICHRIES 2 LB R H 5.

By . -
) Load sensor 3

Input coupler

=) [ -
Fixed end  Movable end
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Figure 8 Frequency of down side cavity
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Table 1 Result of experiment

D | o | My | Moy | Mk e | o Tunig e ) | Y%
(MHz/mm) (kgf/mm) (MHz) (MHz) (MHz) Coupler ColdBox (Nm)
Down Side | 270 332 1300+0.39 | 1300-0.24 | 0.63 1.49e-03 1.14e-03 | 25
Up Side 277 317 1300+0.33 | 1300-0.22 | 0.55 9.20e-04 1.60e-03 | 2.5
Table 2 Piezo performance at low temperature
Range Cavity Lord Cavity Piezo extension Piezo
(MHz) (MHz/V) (KgF) (MHz/mm) (mm/V) performance
Down Coupler 1.49e-3 2.97e-6 399 0.270 22.0e-6 28%
Down ColdBox 1.14e-3 2.29-6 405 0.270 17.0e-6 21%
Up Coupler 0.92e-3 1.84e-6 483 0.277 13.3e-6 17%
Up ColdBox 1.6e-3 3.21e-6 487 0.277 23.2e-6 29%
Normal Temperature 80e-6 100%
(Nominal)
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Figure 9 Torque under low temperature

Delta fO vs Tuner displacement (Down side)
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Figure 10 Hysteresis of slide jack mechanism

Delta FO vs Piezo voltage(Down ColdBox)
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Figure 11 Hysteresis of Piezo tuning





