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Abstract

For the measurement of beam profile of high-intensity proton beams of 3GeV in the injection beam transport line for
the main ring of J-PARC (3-50 BT), the multi-ribbon profile monitor (MRPM) using a graphite ribbon of 1.6-3 um
thickness has been used.

Currently, the production of this graphite at the manufacturing company until now has been cut off, so different
companies has been working on the development of such a graphite with us. Under such a circumstance, new five set of
MRPM was needed. We tried to make this targets with titanium foils of 1.2 um thickness in place of the graphite.

For heat resistance, melting point of titanium of 1668 °C is lower than that of the graphite of about 3000 °C.
There is also a disadvantage for titanium that its beam loss amounts to about 2.2 times larger than that of the graphite
per unit thickness. So from the point of view of heat generated by the beam loss in the material, titanium is inferior to
graphite. However, the temperature rise due to the heat generation of the beam loss in the 3-50 BT, is estimated about
400 ‘C maximum in the case of design beam intensity of 4 x 10'3 protons/bunch, it is acceptable. Further it must be
also considered that the titanium is superior in terms of mechanical strength and toughness. For these reasons, it was
determined that the titanium foil of 1.2 um as the MRPM target will be enough to endure against the current beam
intensity of 1.5-2.0 x 10'* protons/bunch.

Multi ribbon targets of 1.5 ~ 3.5 mm width of 32ch, and 220 mm length were fabricated by cutting a green laser in an
argon atmosphere. And then their MRPMs of total five were installed in 3-50 BT in this early spring, finally high
intensity beam profiles of 1.5 x 10'3 protons/bunch were successfully measured.

In this paper, focusing on target fabrication technology, latest high-intensity beam profile measurement is also
described.
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Figure 1: Laser cut tests using gas flow with CO, (a), and
Nz (b), (¢).

ANDTy PRENDZ L7y N T&EZ. CO,
& Ny TOUIWHE % Fig.l 1279, CO, TiX, Ik

BRAREZIZXD@) O XD IR LZ. A IxiEs

WEESTEOLPTRIATOUM LR U X5 efi s

ol COp ML —H— XU — |2 k0 fRpfE L CHA

LRI DRENE LT EE 2 DND. £ N,

D7 ua—7Tix, FXb) ©LH5COEiIEATETH >

7205, Il oy NIy DT A UNEY

XWICRLENNELT-. 72, AU N, THEH

DI=HD 5 507 a—"7TiF <, 7u—[ih 1 5%

DAy MR (X)) Tk, RiZERIRETH D

DR IT et L oz, BEORIGTEAD TIN

WELDZEE, F—ANOEROEBRNA /T

bV, BERKOMBENREIZTG LB

5. ZOXHREBRICED, ROMREESET.

i. E—7"U—3WLUFOSY) —r L —H—|Z
V12 370 roF2 734 VEYMT S
MW TE.

i, ZoEELr—Y—2KRy b (WkHEH) ©ES
20 mm DONEIZHD 2 mm DBHT 7 U ILIK
XL —F—%FE L X A=V &2 0.

iii. 100 sccm BREDOHEDH A7 —IRED T /L
TUFREKTIIT X o 7 A VITBER L2V,

20 X—HF 9y hTL—A~DFEZLTH+ANLDT
774
AFEDOL—Y—J~ M, 3-50 BT i MRPM O+
TIvITVU—=AL[] ~FEUTHANERY DT
TZIRRETITY . kDT T 7 74 b ERERITIT
L—2& (T ATRFT:G10, 2.00 mm) (Z5E D £
27 ANCT v arENtTCkETIIv s T L—
LSDIEFHEZATO[1]. R LIFZ 7+ A VITE
L SNz u—/LEOLDOTHY, /LTy FE
ZRWZIEWRIEIL 56 mm TH o7z, FMAAEE
W23 DIEHRNFET, 125012 /70 ThoT-.
MRPM %7 X v 7 7 L—2A (Fig2)l, W~F 200X
200 mm?> TH Y, 33ch OFEMH AgPd 7'V > kX
=Nl o TCND., FH T H A NOIED ERMN

-Pitch : 3.5mm

Ribbon : 2.0mm-

Blank : 1.5mm
33ch

26ch-33CH{28mm)

. Titanium Foil
10ch-25ch{56mm)

/ (1.2 micron)

1ch-9ch(31.5mm)

1ch

200 mm

Figure 2: MRPM frame and distributed Ti foils.
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Figure 3: Tensioned foil was welding with epoxy based
glue by weighting. (a) Schematic view, (b) actual photo.
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Figure 4: Multi-ribbon target fabrication by a green
laser in argon atmosphere.
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Figure 5: Fabricated Multi-ribbon target.
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Figure 6: An instrument for ribbon position and width
distribution measurement using a digital-microscope and
a digital-gauge. (a) A layout of instrument. (b) A view of
ribbon edge by the digital microscope.
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Figure 7: A typical results of ribbon-width

measurement. (1) position dependency, (2) statistics.
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Figure 8: Ribbon profiles. (a) 25 ch , (b) 17 ch , both in
Fig. 7.
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Figure 9: MRPM map in 3-50 BT of the J-PARC.
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Figure 10: Typical beam profiles of high beam intensity
of 1.5 x 10" protons/bunch by the titanium-ribbon
MRPM. (a): horizontal projection, (b): vertical
projection.

4. FEH

BEROMENR D -7 12 I 70V B8R0 F X
T ANDREFTOL—Y—Hh v NI, Traw
HA %7 u— X 5FRMER T COIWT 2 HikeRA
THZETHILEZ., ARy hHA X 30 I 710
DTV —rL—HF—ZH, URVIEIZEI0 S 78
VICRIZ D ENTE., T IABEDFZ T+
ANVOHHZEDOMED Y R TIL, &K 100 271
VIREMIK RABIRN A LN, Sk, SEE KRG
T5, FHAUTHANE—Fy FERALEZ 5 60
MRPM (%, J-PARC @ 3-50BT (ZA > % h—/L &R,
BAEDORRKE—LABREIZBWTHREICHER <,
SN BWF —% 2l c& 7=,

SLBGRE T (BK) O FRIEEEHER, IMARFRIIKITIT,
TNV = b= —Z2HN=FEZ DT HAILDH
MZHT0, FBEOZWHIE Wiz, 7777
A FONF VRS HE =5y MEFRIZ, BEERL—
P—Fy FEICE DV F X D LF VR H—

PASJ2014-SUP081

Ty bEERCHTL LR TER

SE Xk

[1] S. Otsu, Y. Hashimoto, et al., Ribbon Target Assembly
Using Carbon Graphite for Secondary Emission Type Beam
Profile Monitor, Proc. 8 th Annual Meeting of Particle
Accelerator Society of Japan, 2011 (in Japanese).

[2] Y. Hashimoto, et al., Multi-Ribbon Profile Monitor Using
Carbon Graphite Foil for J-PARC, Proc. of HB2010,
Morschach, Switzerland, 2010, p.429-433.

[3] HARGHE TRk 4L« http://www.koyo-laser.co.jp/

- 1225 -



