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Big bang 14 Ga 

Formation of the Earth 4.5 Ga 

Earth’s magnetic field 3.5 Ga Magnetotactic bacteria 150 Ma 

Pangaea 240 Ma 
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Homo erectus 
1.8 Ma 

Last reversal   
700 ka 

Homo sapiens 
200 ka 

Agriculture 11 ka 
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80 a 
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BaFe12O19 55 a 

Discovery ~3 ka 
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Oersted 190 a 
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AHM 45 a 
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  De Magnete The first scientific text 

  The Earth’s magnetic field 

  Gauss’s Magnetverein 

  Chaos - It reverses ! 

  The Earth moves. 

  What is Science ? 



 1.  Science rules the Earth - OK? 

Robustly polemical, but insistently evidence-based, William 
Gilbert’s De Magnete (1600) was the first modern scientific 
text. His insight that the Earth was a great magnet and 
insistence that data trumps speculation led to to the heroic 
magnetic crusade of the 1830s, an understanding of how the 
Earth moves by plate tectonics, sunspots, and a way to date 
pottery.  As scientists gradually distinguished themselves 
charlatans and artisans by the truth and predictive power of 
their magic, Galvani’s animal electicity led to 
neurophysiology, Mesmer’s animal magnetism led nowhere. 



The early modern age 1600 - 1820 

Experiments on lodestone 
terellae led William Gilbert 
to conclude in 1600 that 
Magnus magnes ipse est 
globus terrestris  



Iron is drawn to the lodestone as a bride to the bridegroom, to be embraced; 
as the iron is so desirous to join with it as her husband, and is so solicitous to 
meet the lodestone, when hindered by its weight, yet will it stand on end as if it 
held up its hands to beg of the stone …. But once it kissed the lodestone, as if 
the desire were satisfied, it is then at rest, and they are so mutually in love that 
if one cannot come to the other it will hang pendulous in the air.   

     Baptista Porta Natural Magic 1589 

Lest the story of the lodestone should be jejeune and too brief, certain 
figments and falsehoods were appended. For example they asserted that a 
lodestone rubbed with garlic does not attract iron; now when it is in the 
presence of a diamond. They asserted that the lodestone placed under the 
head of a sleeping woman drives her out of bed if she be an adulteress….. 
But when the nature of the lodestone shall have been by our labours and 
experiments tested, then will the hidden and recondite but real causes of this 
great effect be brought forward, proven, shown, demonstrated ….and the 
foundations of a grand magnetic science being laid will appear anew, so that 
high intellects may no more be deluded by vain opinions.   

     William Gilbert de Magnete 1600 



Descartes	  proposed	  a	  mechanis0c	  explana0on	  in	  1644.	  Effluvia	  
threaded	  invisible	  pores	  of	  	  a	  magne0zed	  body.	  The	  magnet	  lost	  
its	  soul	  

The Greek philosopher Thales (-600) credited the magnet with a 
soul because it could create movement - an idea that persisted for 
1200 years. 

Magnets were associated with the element AIR 



Two academies, the Royal Society and the Académie des Sciences were 
founded in the 1660s with royal patronage to discuss natural philosophy 
(physical and mathematical science), based on reason and experiment. 

Louis	  XIV	   Charles	  II	  



Edmond	  Halley	  led	  three	  
research	  voyages	  from	  1698	  -‐	  
1701	  to	  map	  the	  Earth’s	  
magne0c	  field.	  	  

Magnetic exploration of the Earth for much of the 18th century was 
motivated by the Navy’s desire to solve the longitude problem 



A	  lodestone	  presented	  to	  TCD	  in	  1724	  for	  
experiments	  in	  natural	  philosophy.	  





The	  horseshoe	  magnet	  
popularized	  by	  Daniel	  Bernouilli	  
in	  1740	  was	  a	  clever	  solu0on	  to	  
the	  problem	  of	  self-‐
demagne0za0on	  
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In	  1760	  Gowind	  Knight	  	  devised	  a	  method	  for	  mass	  
produc0on	  of	  bar	  magnets	  for	  the	  Navy.	  Using	  two	  
wheeled	  magazines	  with	  240	  permanent	  magnets,	  he	  
could	  rapidly	  magne0ze	  a	  bar	  without	  any	  laborious	  
stroking	  procedure	  







Göttingen 

The Magnetiche Verein ≈ 1836 
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Luigi	  Galvani	  studies	  animal	  
electricity,	  in	  experiments	  
on	  frogs	  legs	  and	  corpses	  –	  
animal	  electricity	  	  

The second half of the 18th century saw an upsurge of interest in electrical 
phenomena, and a quest for a connection between electricity and magnetism 



The	  report	  which	  examined	  and	  
dismissed	  animal	  magne0sm	  was	  a	  
landmark	  in	  the	  progress	  of	  science	  

Anton Mesmer, a Viennese doctor enjoyed great success 
in his prerevolutionary Paris salon where he  practiced 
cures with animal magnetism, around a bac. 


