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Major	works
• LHC	Insertion	Quadrupole MQXA

• J-PARC	Neutrino	Beam	Line	SC	Magnet	System
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• Just	constructed
– MUSE	MUON	beam	line	solenoids

• SC	magnet	under	high	radiation	
environment

• Under	construction
– COMET

• SC	magnet	under	high	radiation	
environment	with	high	field	~6	T

• Radiation	resistant	materials
• Under	Development

– g-2/EDM
• High	accuracy	superconducting	solenoid

On	going	projects	at	J-PARC:	
MUSE,	COMET,	g-2/EDM,	etc

g-2/EDM

SC	solenoid	for	MUSE



On	going	project:	KAGRA
• Under	construction:	since	2010
– Very	low	vibration	cryogenics

Pure	Al	heat	conduction	
technology

Spin	out:	ILC	Q-Mag
Cryogenic	Suspension	System



On	going	project:	
HL-LHC	D1	magnet

• Beam	Separation	dipole
– Large	aperture:	150mm
– High	Field:	5.57	T	beam,	
6.56	T	peak

– High	radiation:	25	MGy
• Radiation	resistant	GFRP	
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R&D for Future
• Radiation	Resistant	
Superconducting	Magnet
– HTS	based

• SC	Accelerator	Magnet	with	
Advanced	Conductor
– High	Jc Nb3Sn	conductor

• CERN	collaboration
– HTS	accelerator	magnet

• Company	&	University	collaboration
– High-efficiency	superconducting	
magnet
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Further	Future

• High	Field(>10	T)	Magnets	for	High	Radiation	
Environments	(~100	MGy)
– High	field	magnets	for	future	hadron	collider	(IR,	etc)
– High	field	solenoid	for	neutrino	super	beam



Multinational	Lab
Promote	R&D	for	Radiation	Resistance	Superconducting	
Magnets	with	Advanced	Superconductors
• KEK	(JP)
• TRIUMF	(CA)
• CERN	(CH):	A.	Ballarino MgB2 Transmission	Line

• Robinson Research Institute Victoria University of
Wellington	(NZ)	

• Kyoto	Univ. (JP)
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Figure 5. Cables made with MgB2 round wire. (a) Sub-unit of 20 kA cable, 8 ⇠ 6.5 mm ; (b) 20 kA cable, 8 ⇠ 19.5 mm; (c) concentric
2⇥3 kA cable, 8 ⇠ 8.5 mm; (d) 0.4 kA cable (top) and 0.12 kA cable (bottom), 8 < 3 mm ; (e) 165 kA cable assembly for LHC P1 and P5
(6⇥20 kA, 7⇥2⇥3 kA, 4⇥0.4 kA, 18⇥0.12 kA), 8 ⇠ 65 mm.

Figure 6. Test station for the measurement of REBCO, Bi-2223 and MgB2 cables and cable assemblies at temperatures in the range from
5 K to 70 K: (a) schematic layout; (b) test station constructed and operated at CERN.

600 A at 25 K and made from REBCO, Bi-2223 and MgB2
commercial tape conductor have been developed and validated,
and a prototype superconducting link 5 m long made from
25 twisted-pair MgB2 cables has been successfully tested
in nominal operating conditions. Thanks to a collaborative
effort between CERN and Columbus Superconductors, round
MgB2 wires with uniform current density and optimized for
use in high-current cables have been developed and produced
at Columbus. First cables made with MgB2 reacted round
wires were successfully assembled and measured at CERN,
and currents of up to 30.4 kA at 4.2 K and up to 5 kA
at 20 K were measured. A test station for the measurement
of 20 m long cables at any temperature in the range from
5 K to 70 K and at currents of up to 20 kA was developed
and commissioned at CERN. Future efforts will be focused
on final development of high-current cables and multi-cable
assemblies, on the system design and on integration studies in
the accelerator. The quantity of superconductor required for
the LHC superconducting links project—more than 1000 km
in total—is such as to represent a medium-sized application of
high temperature superconductors to accelerator technology.
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