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Abstract

A beam position monitor for an linear accelerator has been developed at NERL/UT linac. The

beam position mnitor is mainly composed of four rectangular high-permiability materials, four

pickup coils, a monitoring housing, four SMA type output connectors and ceramic vacuum duct.

The high performance of the beam position monitor using rectangular high-permiability materials is

reported. And we shows the possibility of nondestructive beam profile monitor using

high-permiability materials.

EBWEMEI AR E— LR Y g VEZY —

1. AtHic

FEHDTE)NT 7 AT %O E— LBERER
T —O% (TENVT  ARATEZY—) ITX
). BFEIEROE— L BRE=SY — DOEESE
FOSNHDSEEITA = B LT3, iERE, E—
LAIERT T T 7 A )VEATEFEZEHI U7 WOSBRNE ~
HEIVEIRT H B, LUIENS, 07 ()=
F—IZE 5T 74 ¥—RF v 7 o<V F
A Y — BTV 2 MiEDFHR B FE—
LoEBATEN BRE U OWEFIL. 7o 7 w1 V%K
DB UMER S TUVEL Y,

E=L707 7 AU, —BENTUITIVI FRI ) —
VERGT, E—AIZEE UTHERER DAL VR T

INE{FHINTHS, Lhl. SOEZSF—V A
FAZ E— LEHET S AR THD. A7V —v%
ERUTAERE N SETIL LU ST RENH B0

45 513, WMEBHRED A v F a7 (il 2T 2mm x
Smm x 10mm) |2 1 Z—2DEy 7Ty AL )NE4 8
Bt - BFE— LEE=y — (a7 7 )b
Eoy—) ZERLTOVS, ZOE=Y —DFFII

JEB 1 NI R ERERD B i b5 ADBNT
TAZ LIk D, EETEERELDTICHIEEE
K& Ul ETH B, BUE. BRI EAROE R
B B0 A & B — AMBOE VIR T

SR 27T 2. E— AT DT # 40 (Y

—227—



R ZIFBIETET & SufREER 9

2. F A MUFILLBZBEFE—LMBE=S —
DKRIE

E—LMEE= 5 —0t L —HOHN A g 11T
NS ZD U Y—EEREDET Iy 7Y T RIT
WHICEE (BAEZ4 ) Ulr—2&8eL. Z
Oy — 22 AE TR X85, € LT i
TS A—2HETAHI ET ThThDt H—
NoDHHBEDEALET A V5 IALL T, F5LHE
LY, Fihon V2T L% ATRY, BEE
BEROBEFARDARE SR & BH DB LE 71—
IR U TWA 7 OVRERIZ & B 23— SOk %
PFIHER, Fg3Th 5, /I ABRIEEE=5 —
Ar— ZA T30mm x 20mmpD &PE< v B L 7 LD
g 4TH B, HOFHITH - 7oh, PHEIZES
DIEKER <y EVTINTE T, E—MMIET=
F—iZ. XAE YAISET 3 BUOICERET S 2
Dt Y — AR LT BH0E L Y—Hh%E
BELUTHAE LA LTk > TER YV ZOELE
23Ed 3, S INVABEROEE X,Y)iE X=R
(ViV3/ Vi+V3), Y =R (VaVa/ VoA VI GEBI T & 3, R 2
B —hr— AD¥REIRT, Flo, 7IVARERD
2 YVRERIOmMAR E= & —D+ % —H S5mm T 4l
A BB DK D 15 5% 0 stage T30
Az X B/, IVAES BEOZE/E 7oy b
DOHFg 5T, R(VEV/ VIV WNEBIZ AV h—T i
FoTD, ZOSIH—TDE—7 NS TA Y—A4L
BB — DL S FAISIEh THBZ &b
WMERTE 5

SMA Connector

V2 Wire
Beam Duct

High-permeability Chip

V4

Fig. 1. Cross-sectional view of the beam
position monitor.

Beam duct (ceramic duct)

TDS 644A

Digitizing
Oscilloscope
1ch:500MHz

(Tektronix)

Amorphous wire

Personal
Computer

Fig.Z;Mcasuremeht system

80
A 1X5X5mm
60-' @ 2X5XS5Smm -
] O 1X5X 10mm
O 2X5X 10mm

Output Voltage (mV)
N A
S S

0° - =
0 10 20 30
Distance (mm)
Fig. 3. (a) The change of pickup coil
output voltage as a function of the
volume of the HPM and distance
from the pulsed current of the

wire.
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Fig. 3. (b) Correlation between position
monitor output voltage and the
pulsed current of the wire.
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Fig. 4. Measurement of magnetic
field distribution of 30mm x
20mm area in the beam
monitor with steps of 1mm.
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Fig. 5. Sesitivity curve of signals
coming from two pairs of

pickup coils using 8-stage.
(wire position x=0,y=-5mm)
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Fig. 6. Simulation results of the beam
position(profile) monitor with
two wire.
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