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Abstract

J-PARC (Japan Proton Accelerator Research Complex) [1] hadron beam line under construction will provide the
high intensity proton beam whose designed power is 750 kW. To handle such high intensity beam line safely, it is
indispensable to measure the beam profile. We are developing the OTR (Optical Transition Radiation) monitor as the
profile monitor. In the last presentation, we reported the background problem of the prototype OTR detector. To
understand a source of the problem and reduce the background, we developed the OTR monitor using an optical fiber
system. In this article, we will present a result of a test experiment for the new OTR monitor.

J-PARCNFa B —A T4 VHOTRE—AT R 7 7 L L E=X DBFEQ)

1. [XFL®HIC

BUTE R IR R O AT 23 T d D J-PARC/N R v
EE % TlX, KIMEOKTE—A7 A V2R
5, EWEY L (0. TR) TEFBMICEY HEh
7B — A, Bkx 2R FERRL-ERAEIT O BRI
kI s, 20k ) RRKME L — A2 LEICTER
T HTDITIE, M, WA E R T B — A
T Ty A= IRMEERD, £, FIKHTA
VTR EEBE LT, MHSBRBY TERET D
E—An R ER/NRICMZDMNERNLD, TOHEB
THAITATE 2 H0TRYE 2 W g 2 B R L T
W5,

K1 : BEXICE—L0 A E2RBAESEHAIC8
R SN 7= AR 720TRA A —

! E-mail: akihisa.toyoda@j-parc.jp

478

2. HIEIDREERFER

ATEE 2 1L, 71 b % A 70TRER %8 2 IV COTR
xR L, V77 LV RAE=HX—Th D
SPIC(Segmented Parallel Plate Chamber) [2] & F
JELARWE—LAT a7y A VBT 52 LT
Lice £D7T A FEBREITSTZBRIZ, IRD2ODIH
X5 ENHIA LT,

) BRoORNy 7779 FR
2)  JERE AR R ORGSR E

—oSHOMEZ, M1IZRT Lo IcE—2am AN
ZLBETHRNTERD NNy 7 TS5 R
FALBREGTFCLE > VI b THDH, 2T,

Mlatetial
Intensity

Magnet
500000

300000

200000

OTR background sum [pixel]

100000

+ &
Beam loss [nC]
2Ny 7770 REREOE— A0 ZEF
13

10




WP70

Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31st Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

E— AR REEZRBL, BIRONY 7 7T R
DODNEZBIELTZONRK 2 ThD, v I 7 T70
FRZEAEE—2a RIZHFILTWD Z L3
b5, ¥, MBI RTEIICE—LBRFIE—LT

0.004
Beam loss [nC/5X]
0.0035 F Fitted result
E  ooo3t
&
% 0.0025
E 0.002 +
E 0.0015
=
L'E 0.001
0.0005
0 :
0 100 200 300 400 500 &0
Distance trom beamline to loss monitet]cm]
X3 : E—buZADE—LTA b OREEK

17 D T il

A0S DORBED 2 T\ EFIT D (e ADLHE)
DT, WATNEEZEITEZLICL-oTERD
Ny 7 TT 70 REETE 5REERDH D,
HRAFERD B — A n R EEETE o B O
RYEDORMBE S [FRFICEMTE 50T, ZOXEITHE
hTH D,

xt L A
Yyr—1 X

30 50em

: E:: // 2-10m j
A A— Vgt &
BAT

WEk 16 26§
140 mm¢

7°77<7‘/7/()< VT 7 A 8=

X4 : OTRY 7 A =Y R A

3. 774 /1\—%FAUL\-OTRIZH 2R

H o< BORWEFE— 205 D0TREIX., B—
LTAUMNBIEENDIETEILBE L TV, Lo T,
I WALE COTRNE Z MR T 2 1CiE, B A THETH
ZEEL T, SOICENTHILNERD D, 4l
BxlIA A =TT 7 A N—FH N THERHRT D
AT LEREELT(K4), RAT ATE— Bt
Ly RZEoTT77 A RXR—ZE L, 77 A4 X—H
O CZNXEITHEEILR L TWD, I AT EXwIRE &
[FIERIZA A — VHEIESS & MU A T 2B b
HCHEHLE, £/, FECTOMEHZEE L, 0TR
A7 Y —r%VE— NCERT DL RELT-,

EyaN

4. E—LTRAIER

SERR L 72 FEHE A Bk 0 OTR#% H %% % KEK-PS EP2-C
E—ALTANA VARV LTT A NEITH T,
HEIFEEIZSPICE =4 —DE FIRICHREBE L, E—L4
DRAE=H—%WL o ANE., BELOH X TEYT
BICERE Lz, ML Xnn A7 U — 2 OEEET
30 cmBLUB0 cmd LTTF—H# 2B LT,

25000

20000

15000

10000

OTR intensity (Area)

5000

1.0E12 2.0E12 3.0E12

Beam intensity (ppp)

X5 : OTRIGE D B — L EE & {74

4 513 B — LR 2 28 z&@%mwwwn {K
%NELh%@T%é e — ATREEIT
IIKAF LTS 2 ERHERTE D,

20 — :
Distance 30 cm

Distance 50 cm

= 15
B
g
w10+
[=T
b
o
5 st
ok i ;
0 5 10 15 20

SPIC X position [mm]

RAFIE

Wiz, BE—AfrEEEE XO5m) Z23E Lz,
X6iX, V77 L AE=H—ThHDHSPICOXLE
EOTRERHHER DOXNLE OFHBI 277 L T 5, BRIEILE
PEICRIEN N2 L b D,

MBI — MEEAAE (XDFM) 12OV CEEE L
oo M71E7 e 77400 (o) BT 5HSPICE
OTROAMBAZ R L T3, FiRIO v h & A 7 EF
. OTRO G MNIENIAL 25BN S5 H 0D, #t
TEISE MR ICRIEN 2N 2 E DD

EFTIZY B L ChiThh, #iZ W%ﬁ&m
L EMER LT,

X 6 : OTREDOXNLE D B — L&

479



OTR X sigma [trum]

Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31st Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

WP70
20
30em
S0cm
tit result
15
10
5
0 ] I I
Q 5 10 15 20

SPIC X sigma [mim]

X7 : OTREEDOXHHE — AED E— LY A R

A7

5. N9 559 0 FIZDWT

« el

E—Aﬁ7%@@@

ZITIE, Z7ANN—ERHLIEZ ETCEDORE
N7 7T g0 REKBTE=nE 9 R 5,
Ny 7Ty ROBEEZEWRICHET S AT, A
7 U —2ZRBRWCEHME L7z, ZOBRICENl
7B X 8IZRT, 77 ANRN—Zy VN XD
RZTWT, 77 A4 =N EHA S 2o T
LDONRDMNDL, LoT, 774 RX—HNET7A/3—
SO DR 7 7T RIZB L CRHE L 7=,

Fio. N 7T ROEFEERS B CTERY
P35 DOFEEEIZ DWW T30 em& 50 em®D DD T —H &
&Lz,

X 9ICOTRNNy 7 7T 7 REE—LA1a ZAD%Y
Uy AR AR R T, £ BE—An XL
TIE, ® v o RALEIZ B W TR S e LT
B, A TAEICE L CZEEREHEEER 220 &0
IBERDIGE R L TWD, TR LT, Ny 7
T ML, 77 AN, 77 A/3—
FADONFT AU L CTH BRI L TV D Z &R
bbb, 2770, BAEITE—2L 0 AR TER
NTHDHZ ENDND,

ZORERNSOMNDAZEE LTI, LT Z &R
ZEiIFons,

0 Ryl TT7urRENRHATAETIERL,

FITK L o ALEITHEEL TW D, 2k

X8 :

480

T7AN—THAT7Z2Z WL LHEL THS/NR
i ELZRWAREMEZ RIE L TV D, b HAAL
T AT OMHRRIE L WS BR T A T %
BEERIIRE W,

Lees at cameta { LOOVSX)
Loes at objective lehs ( LOVSX)

Backgtound at fibst cehtet
03 Backgtonnd at fibet =dge

035

025

Q2 T

015

al

005

0

o] 10 20 30 40 50 ]
Diistance fiom beam line (cm)

X9 :0TR w7 7Z 0 REbE—LAnRZET
DRt v R E AT

& Ny TTur ROELENRXY L o AL E
DE—Lbu ADELEL VN /IE N, J]
KNELTIE, EMTHRAELEE—LAB AN,
pmEzezE L L 3L A TF =
LrauERAL, SN TEEANY T TS
T REROTNDIENEZLND,

6. FLH

A, BxILT 7 A =% AW T2 EREEE DOTR
TR Ty ANE=H—EBARTDH I LI LT,
FIRNw I T T ROEEEHHRERTET D Z
ENTET, T7ANRN—Z2HWEHE. A TDHE
BMEEsMz b LI Ta5b, LarL, S/ANH LD
TeDITiE, ROROELRY L > B L KRAED
A AT T 7 ANRN—PUREIZRD,

7. B

AW D — %, CEHA B0 90 & B9
(A) (15204024, 17204019) .
EFEME B) (17740169) #9507 Th&
iz,

SEXHR

[1] http://www.j-parc.jp

[2] K.H. Tanaka et al, ‘Improvement in the profile and
emittance measurement system of the KEK-PS external beam
line’’, KEK preprint 91-27.
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