
High Temperature Superconductors
in High field magnets

translation of

Hoge Temperatuur Supergeleiders 
in sterke magneten

Huub Weijers
June 24 th , 2009, University of Twente, The Netherlands

Work performed at the National High Magnetic Field Laboratory, 
Tallahassee, Florida



High Temperature Superconductors 
in high-field magnets

1. What are  òStong magnetsó?

2. What are òHigh Temperature Superconductors ó (HTS)?

3. Why HTS in strong magnets

4. Complications of HTS in strong magnets 

5. What research did I do

6. What are the results ?



1. Strong magnets

ÅSimple magnet:

ÅWat maakt een magneet sterker:
ðMeer wikkelingen, meer stroom:
ÅGrootte van de magneet en 

ÅGemiddelde stroomdichtheid (Ampere per mm 2)

ÅEenheid van sterkte is tesla (T)
ðAarde (oppervlak): 0.0005 T

ðKoelkastmagneet: <0.1 T

ðIJzerkern magneet ~ 2T: daarboven : sterke magneten



1. Strong magnets

ÅSimple magnet:

ÅWhat makes a magnet stronger :
ðMore turns, more current:
ÅSize of the magnet and 

ÅAverage current density (Ampere per mm 2)

Å2T



1. Strong magnets

ÅSimple magnet:

ÅWhat makes a magnet stronger :
ðMore turns, more current:
ÅSize of the magnet and 

ÅAverage current density (Ampere per mm 2)

ÅUnit of strenght is tesla (T)
ðEarth (surface): 0.00005 T

ðRefrigerator magnet: <0.1 T

ðIron core  magnet ~ 2T: above : strong magnets



1. Applications of strong magnets

ÅVaste-stof Fysica 
ÅBegrijpen van nieuwe materialen, 
ÅSupergeleiding

ÅChemische analyse
ÅAardolie
ÅBiologische processen op cel nivo, 
ÅOntwikkeling van medicijnen

ÅEtc, etc, etc,éé

Magnet = tool for research

Stronger = better



1. Applications of strong magnets

ÅSolid -state Fysics 
ÅUnderstanding new materials, 
ÅSuperconductivity

ÅChemical analysis
ÅCrude oil
ÅBiological processes at the cellular level, 
ÅDevelopment of drugs

ÅEtc, etc, etc,éé

Magnet = tool for research
Stronger = better



1. Applications of strong magnets

3 T MRI magnet
for medical research



1. Applications of strong magnets

FZ Karlsruhe (Germany)

3 T MRI magnet
for medical research

20 T magnet with 185 mm cold bore,
General research at low temperatures


