
FAST Annual Conference
Tampa, FL; October 2023 The National High Magnetic Field Laboratory is supported by National 

Science Foundation through NSF/DMR-2128556 and the State of Florida.



THIS PRESENTATION IS AVAILABLE TO DOWNLOAD AT:

NATIONALMAGLAB.ORG/EDUCATION/

https://nationalmaglab.org/education/




•

•

•



•
•
•

•

•
•



•
•

•



•
•
•

•
•
•



The National MagLab is taxpayer-funded by 
the National Science Foundation
and the State of Florida making
you a stakeholder in this facility. 

So, on behalf of all of us, thank you for supporting 
our science. 

NATIONAL HIGH MAGNETIC FIELD LABORATORY





• Tesla
• Measurement of 

magnetic fields
• Named for Serbian 

Scientist Nikola Tesla



Refrigerator magnet: .03 T 

Earth’s magnetic field: .000045 T

Person’s magnetic field: 3 x10-13 T

Junkyard magnet: 1 T

Magnetic Resonance Imaging (MRI) magnet: 1.5 – 3 T



McKnight Brain Institute MRI 3 T (60 mm)

Ion Cyclotron Resonance magnet (ICR) 21 T

900 Mhz Nuclear Magnetic Resonance (NMR) 21 T (100 mm)

Typical resistive magnet (ResMag) 24-31 T

Split cell ResMag 25 T

Water Cooled ResMag 41 T

Hybrid magnet (33 MW) 45.2 T

Series Connected Hybrid (14 MW) 35 T

NHMFL Pulse Magnet (Los Alamos) 100.7 T

WORLD RECORDS IN BLUE
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• Epistola de magnete
• Part 1 discusses the physical (not occult) properties of 

magnets
• Magnetic fields can act at a distance
• Magnets can only act on other magnetic materials
• Opposite poles attract and like poles repel
• When suspended, north poles point North and south poles

point South.
• Part 2 discusses the use of magnets in devices

• Wet and dry compass
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• All magnets have poles
• North & South
• Opposites attract; Like repels

• But not really: Magnetic 
monopole
• Ongoing research

• All magnets have magnetic 
fields

• Magnetic field is a vector field
• Has direction and magnitude



Magnets Repel

Magnets Attract
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DO YOU LIKE MOVIES?



INC. = IRON, NICKEL, COBALT
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• Name atom comes from 
Atomos, Greek for 
Indestructible
• But not really

• The atom is divisible
Proton
Neutron
Electron





WHAT MAKES MAGNETISM?
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DC RESISTIVE MAGNET BITTER PLATES



DC RESISTIVE MAGNET BITTER PLATES
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• HTTPS://NATIONALMAGLAB.ORG/EDUCATION/

https://nationalmaglab.org/education/teachers/professional-development/research-experiences-for-teachers


THIS IS A SUB-TITLE

Thank You

Carlos R. Villa
Director of K-12 Programs

villa@magnet.fsu.edu • 850-644-7191

mailto:villa@magnet.fsu.edu
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