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Abstract

A relationship between characteristic impedance and its fabrication method of the electrode edge in stripline-type
beam potion monitors (SBPMs) was investigated on the basis of experiments and theoretical calculations. The upgrade
of the SBPMs with higher accuracy and resolution in the beam-position measurement is strongly required in the Super
KEK B-factory (SKEKB), which has been started in 2010 while the main development of the SBPMs is for the signal-
detection system. Such SBPMs are widely used in order to precisely measure the transverse beam positions in linear
accelerators. Although conventional SBPMs were first developed at the KEKB injector linac in 1995, the author has
reconsidered the fabrication method with having higher mechanical accuracy. As a result it was found that the
modification of the fabrication method clearly affected the characteristic impedance of the electrode. In this report, the
modification of the fabrication method and its quantitative effect to the characteristic impedance are discussed in detail.
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Figure 1: Assembly cutaway view of the SBPM. The
modification in the electrode fabrication is shown in a
circle.
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Table 1: Mechanical Specifications in the New SBPMs

R/ T A — 4 INERE WO
BIO A (o) [degree] 50 50

XA A (R) [mm] 12 20
BRI (ry) [mm] 95 16.5
WL (7)) [mm] 8 15
TEHRIE (t,) [mm] 15 1.5

F ¥ v 7K (g) [mm] 2.5 35
FEREME () [mm] 57.5 1325

77 vV HEFEIESE (L) [mm] 100 325
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(Aov=5% & D Il E L7=.
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Figure 2: Schematic cross-sectional drawings in the
SBPM with the different fabrication methods, (a) the new
SBPM and (b) the previous SBPM. R: the pipe radius of
the SBPM, r, (r,): the outer (inner) radius of the electrode,
a: the opening angle of the electrode. The broken lines
with arrows indicate the wire-cut direction in the
electrode fabrication.
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Figure 3: Typical TDR waveform obtained in a stripline
electrode of the small aperture SBPM (o = 50°).

A TDR Ti, EEORDOVICEHEA E—F
AWM ENTED. (P FHORBRITA > E—
B ADIMER Z=0Q% 52 5. T OIEERNS D
B EHAND 2 LT Z, 259 %, TDR (28 L
7[Rl — 7 NV (FE 1D Z, 1% Z,=481QTH 5. %
D DAL DO REEI XY % v 7R KE B
D Zy & EMEICHE A D Z I3 L. S, fER
3 1CAD EEM SMA Ui 1O LIRS E IS E
FRIZHEFRE SN TR Y Z O 0EAE N2 BT
NI &, FMEIE 4 TIHEMROMLIEKITAD &
THIE 3 ORI EFBEEICIIABEDOEENET D &
BEZONY XU ORBIZTRE V. S HIZA B
Vo7 T4 afnkigs LTRD & HmE~ v
Z—L LTEMEST 5 DT TDR D A 0 &8 i 5
HIAHIREIND. ZOMELMbSTANY v 7
TAVMEERBEOKFEEL Y X 7 LR
W75 TWA, mi@EE 7 4 V2 —OhFIE. &S
(BEARFLRE I 31 DI IE OSL N3 0 FE[f 23 120ps
FBEICH - TVWAZENLLHEMTE 5.

ANTE DO BN 70 Zo dHANI R E#ECd 223, fEik
4 O SEEE K T DK — V) & e A HR
HZETHEME Lz, FiHE 2 IX£1QRE
Zo=50QUT Kt La2% DREFE L 72 5.

- 736 -



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

4. BIERR
4.1  Z, O O AT AR

B4 4 (a)lZ/N A £E SBPM slBREEDIERE R A2, X4
OWCH ABRORERE R AT, 22 i CiR_7= L 91
REETIE, Fry v 7EE2—FBICLTHIOAR 5°F
DERpHSTHNE, MPORSENRBERZRL, HR
WEFHERE R 2R, HRORE)IZHIN LEJE I k)
EEELTRHEMERZRT. FHERREIX, £03%F%
EROTHERZLY bHo/hESw., ZhdEICH
FREEFE RO ERCUIREERHICL 2D TH S,
Z, DB OAICx T DAL, ZODADOKRE S
TIXER EHEDOH FIZB W THREOBFZRICH D &
EZ TRV, L LFEMEHEEEO—FIX, FML
ETIIWTIND SBPM TH EWZ Enpns 0, H
JNT¥ETIE SBPM O O/ S WA ILIERR =LA
FICELS 5. FONTIEIC LD 8T, SEIOFHE
EPRBRBEORMANTEIEZ LS HHLEHETE S
FETHDLZEEBERLTWD.

(@) e
| Small Aperture SBPM
: —e— Calc. / New fabrication
55 | —e— Calc. / Previous fabrication | |
e Measurement
g 50 | i
<
N
45 | i
40 I L L L L
50 55 60 65
Opening Angle [degree]
®)
Middle Aperture SBPM
2 —e— Calc. / New fabrication
—e— Calc. / Previous fabrication
55 F e Measurement R
g 50 | i
<
N

45 L

40 L L L L
40 45 50 55

Opening Angle [degree]

Figure 4: Variations in the characteristic impedance of the
stripline-type electrode for (a) the small- and (b) middle-
aperture SBPMs as a function of the opening angle.
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Figure 5: Variations in the ratio of the characteristic
impedance of the small-aperture (SAP) and middle-
aperture (MAP) SBPMs depending on the different
fabrication methods as a function of the pipe diameter.
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