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Abstract

cERL is a test accelerator of an energy recovery linac scheme which can realize a high quality beam in a high averaged
current. In order to realize a low emittance beam, controlling the beam path in the superconducting accelerating cavity
is important. By measuring higher-order-modes (HOM) excited in the cavities, the electrical center of the cavity can be
detected. Comparing the HOM signals of the three independent cavities in the injector module, we estimated the relative
positioning errors of the three cavities. It was found that the relative positioning errors were 2.5 mm and 0.3 mm in the

horizontal and vertical planes, respectively

1. FL®HIC

T )V — BRI IIE 8% (ERL) 1%, KR HHE 85
DHETHABEII VA VAR DENVFOETY —
L%, TR —OIOFREDE & 12 KER CElizd
B EUBRIZTAINHEETH S, KEK IZEFZI N
cERL &, MDA ERL MESS 12 a1 72 3 BRI s 85
T, IEBERORF L, KER,POEMEDO LY — L
DEHZHKME LT —LEEZ2IT>TW5 [1],

BT IV R VAV —-L%2FELHT LI, AfSTOT
IVRVADENAETELFEITMZ ZHELRD S, Fiz
IEZEHTO ¥ — LAHGEP IEESZ O LR S ThD
Y. IR VARBAIRLERIZZ LD T, ZEHF
DEEET 2 KD ITHEZ FE T 52BN D B, cERL
DAFHR T SAFEY 2 —)UIZiE, 3B 2 L
RBIREZEH DN D SN T WD, 3 BN EERIZERRD
SOTNAHBEEIT. U AHENETOERODH
»L\éﬁi@?%ij?&ﬁ'ﬁ"‘E%L WBEELRLSL>TLE
5, 3 DA E DN RESMEDEE T, TIvX
VAN E 10 %2 A2 51201%, 0.4 mm OFEE THE
THIENWHETH B,

28 DR E AL B RS 2 G L 72\, T4 A 'Y
;~wm%m&5%ﬁ®ﬁ%%%m%tﬁE?Mi?
B lIIN#ETH D, £/-. ¥ —LHIEDIRE cl:é
FiEb ., 2 DL OAE % FHlid 5 Z é:iﬁbb\
T, E—LA\EBEZ K-> Tl XN 5 ZE[EIRE— ]\
(Higher-Order-Mode: HOM) D#lIE 12 & 2 FiENE 2 &
N3 2], FERAOEENSETNTNDEHDE %¢u
Z7-WT B —AHEOThEHIET 5 & AHE
»H5bH, HOM iﬁﬂic:J:off%%hf:%%?lﬁ]Q@fﬁqjluh
EOMNKRERIS, 254 AEYa—LVATD3IE
DIEEROFREREE2 RED - 7=,

2. RAEDRE

EHT5E— FOARMKEEZ w. HOM R — ks DA
Q'fﬁ% Qewt\ & bf:t g/\ /\“‘/%%ﬁq @E\——AOD@
BIZE o TR=I2SBYHEINBZEZDNRT— P,

* yosuke @post.kek.jp

=
Pout - 4Qemt (R/Q) (1)
ThHxoN3, TITR/Q I
| [JE-ds]?

T, E—FNOEGZ2 VY —LAHEIZH>THEILEZDOD
RIRD T )L ¥ — UTﬁ%%bt%@f\t N
E—RFOMEMEHORES2ZKMTI2ETH D, EHIR
E—KRDSb, £LIZXAR—IVE— K (TM110) 1.
MBI 2 FEo DT, dubh S OREEEIC BB L 7=
RIECHic NG Z &30 hd, BIb, X1 R—ILE—
RESENETIZR B, ©—AZERFL2mET 5,

3. vy hT7v T
3.1 ABSZERE VAT T b

ABFBAEZEIZ1Z, 2 2L D 1300 MHz H{EE 22
T, Fig. LIZ/RT & SIZ. 52O HOM A 75 —DRiES

NTW3 [3], BARTOFEERT, EFMAITHR— b (HOM4)
MO DEEN, KFE, EEAMILIEELRRNZ &0

DNhoTW3 2, &
THIEZ1T > 7=,
Figure 2 IZ A #R 2ROy N T v T%RT, Ea?rﬁﬁ
THR I N7z 390 keV D Y — A D3 A SHS A5 227 12
I, 365D 2 L2 ﬂfrk6MNiTM@ém
b5, VIAFTEYa—ILDOELSLERIZ, KEFEED A
F7 Vv EA (ZHA, ZVA) 3D O, KERTIIZ N
EMALTCEY L2802 AT 5, FRICIEAZ ) —
VEZXMS3) WBHOH, ATT I VI ERADF Y 2
BEORIEIZHHTE 5,

3.2 M e

HOM FA— b5 DEFIZIE, HIELZWE A R—)L
E— NI THRL, MOEKEED HOM F5%, hi#
E—RKTH5 1300 MHz DIEF L., ¥ —LOEKELOD
B CHEBEHE X NE S Nx162.5 MHz DEEHE

132D HOM4 R— b &2 fiH L

- 893 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 TUP025

[owsresmend | [ wpsreamend |
input coupler HOM5 HOM3

input coupler HOM4

Figure 1: Layout of the HOM couplers.
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Figure 2: Layout of the injector.
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Figure 3: Scheme of the detection electronics.
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Figure 4: Examples of the signal waveform.
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Table 1: Beam Parameter in the Measurement

Parameter Value Comment

Bunch charge 6 pC/bunch

Bunch repetition 162.5 MHz

Macro-pulse width | 1 pus

Kinetic energy 390 keV Inj. cavity turned off
Buncher status off reducing beam divergence
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Figure 5: HOM signal v.s. horizontal offset.
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Figure 6: HOM signal v.s. vertical offset.
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Figure 7: Condition (relative current of the steering mag-

nets) to minimize HOM excitation for each cavity.
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Table 2: Summary of the Relative Misalignment

Plane ‘ Deviation from linear alignment (R)
Horizontal | 2.51 4 0.05 mm
Vertical 0.27 + 0.04 mm
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