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Abstract

The position of electrical centre can be estimated under a condition that beam offsets are constant during passing
through the cavity. However, when the beam passing orbit is bending in 9-cell superconducting cavities in case of the
STF accelerator, two problems occur when beam offsets are not constant. First, we need to consider a longitudinal
position where beam excite HOM. And we need to know a transverse position where beam pass at that longitudinal
position. We considered these problems by using CST and GPT and estimated that electrical centre of TE111-6 in the
superconducting cavity located at (x,y) = (—4.30 £+ 2.22 [mm], 2.76 + 1.76 [mm]) with respect to reference line

connecting a center of BPM3 and BPM4 at STF Accelerator.

1. [EC®HIZ

E— Ao Em TR E—FOBESA T OE RO HIET
IGAFE 2— VL ND I NBEBEIE[HDO T 5 A A
P CES, INFETERATLE OB 22
E—ROEFHFMFLEZEROETHMFLETS],
[Z2 AN CIIE — 2HUE X ER THhHbE5 | [42HAN
TOE—AEmA /NS TICEEB L TWAEAeE
BHIEVISREIREL ., T E T CE[1], B —LH0E
ZEECIRAT T DL EBITIZSTEINE SR [2] TIT 7=
HIE TIEARE — 2O L —PMERNZEXD, 9L
AR 2R DO A ERIC T — 2D 2587 th s B4 T
TEY, E—2RNFoTITIIZERN Z@iE L CuRng
ENRG o TETZ, SHIT, 28T —R XL E T 51
WCH oA &R TWDT8, BT H A TOE — MA@ AL
Ry A By k=S AN B AW A YA A =1 = b g
DOAREDRLOSLTZ WA TV T TEL11-6 125
2 C, B — Al E A S B LT LT RO
FETT).

2. BIRILF—BEFE—LOERSFL
F9. STRIEER DO — LT A% Figure 1 1R,
CHICANE

i 5 Cryomodul
!7’9 I 8 ryomodule

Figure 1: Beam line layout.
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Figure 2: Five beam orbits when beam (4.3 MeV) is
injected into superconducting cavities (16 MV/m, 24
MV/m) with 2 mm, 1 mm, 0 mm, -1 mm and -2 mm
offset in x direction.
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Figure 3: The optimized beam orbits.
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Figure 4: The simulated model for TE111-6.
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Figure 5: The simulated electrical centre of TE111-6.
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Figure 6: Sensitivity of TE111-6 with respect to beam
offset along z axis.
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Figure 7: Magnitude of electric field of TE111-6.
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