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• Electricity and magnetism are different facets of 

electromagnetism 

– a moving electric charge produces magnetic fields 

– changing magnetic fields move electric charges 

• This connection first elucidated by Faraday, Maxwell 

• Einstein saw electricity and magnetism as frame-

dependent facets of unified electromagnetic force 
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 Magnetic field is a solenoidal vector field generated in space 

by the motion of an electric charge or a time-varying electric field. 

The magnetic field can also be generated with special materials 

(permanent magnets) 
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Faraday discovered that a current-carrying wire in addition to 

influencing a needle can be influenced by a magnet. 

Ampère hypothesized that all magnetic phenomena were due to electric 

currents. 

Oersted Experiment 
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Classical Mechanics 

Magnetic moment quantifies the 

force that the magnetic field exerts 

on an electric current 



13th – 14th September 2024 

Limits 

1) What is the mean square radius? Classical 

mechanics cannot supply an answer 

2) Isolated system 

3) Not valid for metals 

Quantuum Mechanics 

1) The Langevin theory is not the full picture 

for metals because there are also non-localized 

electrons.  

2) The theory that describes diamagnetism in a free 

electron gas is called Landau diamagnetism 

https://en.wikipedia.org/wiki/Metals
https://en.wikipedia.org/wiki/Fermi_gas
https://en.wikipedia.org/wiki/Fermi_gas
https://en.wikipedia.org/wiki/Fermi_gas
https://en.wikipedia.org/wiki/Fermi_gas
https://en.wikipedia.org/wiki/Fermi_gas
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          Parameters 
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Biological effects of magnetic field are manifold and sometimes complex. 

static magnetic field  

time-varying magnetic field 

Weak (<1 mT) 

Moderate (1 mT<MF< 1 T) 

High (>1 T) 
       0.05 mT        3T 

Intensity 

Homogeneity 
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Physical interactions of the SMF with biological systems 

 

1) Induced electric fields and current 

2) Magneto-mechanical effects 

1) Magnetically induced torque 

2) Magnetically induced displacement force 

3) Electronic spin 
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Molecules: 

• Ketoprofen  

CTU Mega 20: 

1. 25 minutes 

Analysis: 

• Within 5 minutes 
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• Pure Ketoprofen is characterized 
by two absorption peaks at 
about 1655 cm-1 and 1697 cm-1 
due to C=O stretching  
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