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J-PARC/MLF/MVUSE & MUON TARGET
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Materials and Life Science Expeﬂmen’cal Fac:lllty (MLF)

The most intense pulsed muon beam all over the world
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Muon Fixed Target (Graphite)

Isotropic Graphite
|G-430V (Toyo Tanso)
Diameter; 70mm
Thickness; 20mm

Stainless steel p
Copper frame
Hot Iso-static Press method

ipe (Water)

P-Beam diameter; 16 mm (2c)

| 4kW heat @ TMW proton beam
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Stable proton beam operation
without replacements for 5 years
(ISIS/RAL; Beam Power 200kW,

3 ladder-targets ~Lifetime; 1 year )




Lifetime & Replacement of Muon Target

O Radiation damage of graphite; Dimensional change
Lifetime; <1year @IMW beam operation

O Rep[acemen’c by remote hand[mg > | 10D Sr s
N

0 I 2 3 4

@ Neutron Fluence, 1025n/m2 (E>291T)

Journal of Nuclear Materials 195(1992)44-50.
graphite1991 [No.150] 290-302

| Max. Mises stress; 30MP3 [
4| Strength; 39 MPa

Evaluation for July, 2014
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Beam spot will shrink by proton irradiation.




Rotating Target

—
Learning from Paul Scherrer Institute, Proton beam

Rotating target method is applied to »
distribute the irradiation damage of
graphite to a wider area.

Current fixed target Rotating target

The lifetime of graphite becomes
long enough.

The lifetime of bearings is critical.
Solid lubricant;

O Silver coating with MoS2 at PSI
O Disulfide tungsten at MUSE

EXPeCted l[(et[me/ 10 vVears E target at Paul Scherrer Isitute (PSI)

Lifetime; less than 1 year

April, 2013 [

Collaboration with PSI Target group since 2004




Bearing & Solid lubricants

For our target, the bearing is used under 100 MGy/year, 400 Kelvins, 10> P3

Temp. Pressure e Speed Lifetime
Type (KelvirPs) (F3) Radiation | mfiS Storage %&awm
MoS, coating <570 10°to 10-° general <500 air 1100
coating <600 10-3 to 10-10 general <500 vacuum 5800
WS, Separator <600 10°to 107 few <210 air 110000
//." -' RTetainérT, balls, & //F : % Separator made | | Captured from
[ A ! " rings, coated by [ 4 ¢ of sintered JTEKT(KOYO) Catalog
MoS2 or Silver ) compact of
JZ \ﬁ Ws2 Evaluation by the formula
"’ N/ of the JTEKT Catalog
Great amount of Lubricant,
Disulfide Tungsten is used for MUSE target.

Anticipated Lifetime is 20 years!!
Radiation resistance of WS2 should be confirmed.




Radiation Resistance of WS;

B Electron beam irradiation
5 JAEA, Takasaki,
2MV, TmA, 20hours, 10OMGy

Durability tests with load & heat
4.5 million revolutions,

Tyear@ beam line

No irradiation effect was observed.
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Mock-up of
Rotating Target

Durability tests of

Target &

Heating & Rotating tests

bearings

Operation for 4 days

Operation for 5 days

—

9 days with 300 r.p.m.
(4800h @15 r.p.m.)

:00 201

It will work at least for 1 year!!
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Installation of Rotating Target

Rotating Target was successfully installed on
16th September of 2014.

O Vacuum pressure; 10 Pa
Control system; Confirmed




Operation of muon rotating target

300-kW & 400-kW operation for 3 months
600-kW operations for 1 hour on 8% Apr./2015
500-kW operation for 1 week

Motor torque has been remaining constant.
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Graphite ’cepera’cure by thermal radiation
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112 degC

Shaft (Simulation) 71 degC 84 degC
Shaft (Measurement) 78 degC 95 degC
Graphite (Simulation) 400 degC 475 degC

Th. radiation (Measurement) 45 degC 60 degC

620 degC



Summary

O Since 2008, Stable beam operation by Graphite Fixed target.
O Graphite Rotating Target was installed last September.
O Stable proton beam operation by Graphite Rotating target
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Thank you for your attention
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