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Introduction

® 50 GeV primary proton beam for the neutrino experiment will be extracted inward the
P/S ring and a bending field of 4 T will be essentially needed.

l

Superconducting magnets

Of course, we expect that it will bring us a significant running cost reduction.....

® Specific characteristics of this proton beam line are,
— large energy deposition induced by 750 kW primary proton beam.
— 10 to 20 years operation under high radiation environment.
>> Appropriate use of Polyimide insulation, Plastic spacer, Cold diodes

l

Magnet system is expected to have no trouble including magnet quenches during
operation. But, “COST REDUCTION” is also one of the most important design subject.
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Magnet Design

® Specification
Type Magnetic Length Operation Field Number
Dipole 3m 3.95T 20
Quadrupole T m 32.4 T/m 20

® Design Concept

— Superconducting Cable: LHC dipole inner/outer cable (NbTi/Cu).

— Cross section: Single layer coil surrounded by plastic spacers and iron yokes.

— Plastic Spacer: No use of metallic collars — Ground insulation film are not needed.
— Some materials are commonly used in both Dipole and Quadrupole.

— Self-protected design for the magnet quench. (RHIC dipole at BNL)



Magnet Design

® Superconducting Cables

: Insulated by Polyimide Film
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Magnet Design

® Cross sectional view of Dipole (ID=180 mm)
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Magnet Design

® Cross sectional view of Quadrupole (ID=180 mm)
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Magnet Design
® Magnetic Design of Dipole (ID=180 mm)

Load line ratio ~~50% >> Margin for heat input
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Magnet Design

® Magnetic Design of Quadrupole (ID=180 mm)

Octant coil
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Magnet Design

® Quench Protection

RHIC Dipole JHF-Neutrino Dipole

Current[A] 5093 6500
Field [T] 3.458 4.039
Inductance [mH] 28 32.3
Stored energy [kJ] 351 681
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MIITs/I? [sec] 0.34 0.7
Quench velocity [m/sec] 15 -
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Subjects to be done

® Precise Monte—Carlo simulation for:

— Heat input of coils induced by primary proton beam

— Radiation damage of insulation materials and electrical parts
® Development of:

— Beam tube

— Current lead

— Cryostat

— RELIABLE Quench detection system
® How to cool the magnet ??

— Supercritical helium

— Forced 2—-phase flow

— Single phase helium flow



Summary

® Conceptual design of the superconducting magnet beam line for the JHF—Kamioka
neutrino experiment has been carried out.

® We still have some subjects to be solved in prior to the construction of the magnets.

® Schedule

2002

2003

2004

2005
2006

Magnetic and mechanical design

Procurement of the prototypes

Fabrication of the prototypes

Procurement of the production magnets

Excitation tests of the prototypes (LHC insertion quadrupole test stand in KEK)
Fabrication of the production magnets

Installation of the cryostat

Ready for the operation



