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TORE SUPRA Toroidal coils for CEAW7X non planar coils for IPPW7X non planar coils for IPPToroidal Field Coils for JT-60SA for ENEAToroidal Field Coils for ITER for F4EToroidal Field Coils for ITER for F4EToroidal Field Coils for ITER for F4E
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Toroidal Field Coils for ITER for F4E

90’ies – BUILDING KNOW-HOW

2000 – INTERNATIONAL PROJECT

2010 – BIG PROJECTS: ITER & JT60
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1 GeV Electro-Synchrotron for INFNToroidal magnet for ZEUS experiment for DESY416 LHC dipole magnets for CERNCMS solenoids for CERNµ2e Experiment magnets for FERMILABMPD Magnet for JINR Multiplets for GSI
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CABLES

ROTATING MACHINES

(MOTORS/ 

GENERATORS)

MAGNETS

FAULT

CURRENT

LIMITERS

ENERGY

STORAGE

DEVICES

MEDICAL

ELECTRICITY/ 

GRID

INDUSTRIAL

AIRCRAFT/ 

AEROSPACE

ENERGY

GENERATION

NAVAL



 



120 kA

MgB2 cable



IRONLESS MOTORS & 
GENERATORS, SMES, 

HEATERS, SEPARATORS, 
ELECTRIC AIRCRAFTS,..

INTRODUCE RADICALLY

NEW DEVICES

HVDC CABLES, 10MW+ 
WIND, 

HV FCL,…

POWER SCALE-UP OF

CONVENTIONAL

SYSTEMS

CERN, DATA CENTERS, 
SMELTERS, MRI & 

THERAPY,..

REDUCE LOSSES OF

CONVENTIONAL

SYSTEMS
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Musculoskeletal MRI

Upright “Open Sky” MRI



MGB2 IS MOVING THE HORIZON OF IMAGING TECHNOLOGY

• Allows revolutionary

“open sky” magnet design. 

• Enables innovative clinical 

solutions in Imaging

and Therapy.

• No Helium used.

• Friendly to the environment.

• Lower power consumption.

• Saving natural resources.

• Intrinsically “Quench free”. 

• No Helium-related hazards       

and safety systems.

• Hassle free maintenance.

• Makes revolutionary

medical applications

possible and easy.

Optimizes Healthcare by providing

• innovative clinical solutions

• better patient outcomes

• cost saving across the entire care 

cycle.

SMART SAFE GREEN

ADVANCEDSIMPLE



TECHNOLOGY
Friendly to the environment.

Quench-free safe operation. Lower power 

consumption. No use of natural resources.

MULTI-POSITION IMAGING
Perform MRI in the position of 

symptoms: standing, sitting, 

bending or lying down. Don’t guess. 

Just see.

UPRIGHT IMAGING
Enables Upright MR Imaging of 

Spine and Joints in Weight 

Bearing Mode.

BEST MRI PATIENT EXPERIENCE
U-shaped design delivers unparalleled 

patient comfort.

No barrier between the patient and       

the environment.

HIGHEST PATIENT 

ACCEPTANCE
Claustrophobic, anxious, larger, elderly 

or disabled patients, or those who are   

in pain, are able to undergo                               

the examination easily.

SPECIAL STUDIES & RESEARCH
Greatest versatility enables special MRI 

studies and clinical research: from dynamic 

studies, to imaging athletes with extreme 

ranges of flexion of the Spine and Joints.

THE WORLD’S ONLY ‘OPEN SKY’ UPRIGHT MRI SCANNER
WITH MgB2SUPERCONDUCTIVE MAGNET TECHNOLOGY



The project                                       

The Medical Physics Department                

of the Cross Cancer Institute                       

at Alberta Health Services and the       

University of Alberta, have developed             

a prototype Medical Linear Accelerator         

(Linac) combined with a MRI scanner            

for real-time guidance of radiotherapy 

treatments.        

www.mp.med.ualberta.ca/linac-mr/

“SEEING. ADAPTING. TREATING.”

THE LINAC-MR RADIOTHERAPY PROJECT

A unique solution                               

The device provides a unique solution

to the challenging engineering problem

of combining MRI with a radiotherapy 

device. 

The Linac-MR prototype is equipped           

with Paramed MRI  unit’s magnet, 

powered by MgB2 technology.

The advantages                     

1. Ability to visualize tumor types (e.g. tumors  

of the liver, pancreas, and stomach, as well as 

sarcomas) not easily imaged with current CT 

and X-ray based image guided radiotherapy 

devices.                               

2. Tumors can be treated without using 

external markers.

3. Strong reduction of “out-of-target” 

radiation dose to healthy tissues surrounding 

the tumor, greatly improving treatment 

outcome and quality of life.

http://www.mp.med.ualberta.ca/linac-mr/


RADIOTHERAPY
USING COLUMBUS MGB2 technology

IMPROVED                      

TREATMENT OUTCOME
It enables the visualization of tumors not 

easily imaged with current X-ray and CT 

based IGRT (e.g. liver, pancreas, and 

stomach, as well as sarcomas)

NO INTERFERENCES
(between MRI and Linac)

The only system allowing the Radiation      

to be delivered in the longitudinal mode 

reducing tissue interface effects and 

enabling delivery of higher doses 

especially to low density tissues

MR-GUIDED RADIOTHERAPY
Integrated System of a Linear Accelerator 

and a MRI system rotating together for     

real-time guidance of radiotherapy 

treatments

TOTAL SAFETY
No need of Helium venting

EASY TO MAINTAIN
Magnetic field can be switched 

off making maintenance easier on 

the Linear Accelerator

COST-EFFECTIVE 

INSTALLATION
Thanks to its modular structure, it can 

be installed into existing vaults
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BEAM MAGNETS

ITER MAGNETS

DTT MAGNETS

HEP

CABLES, MAGNETS

NB-ALLOY WIRED


