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What	is	magne@sm?	
•  It	has	been	known	since	an@quity	that	

“loadstone”	(magne@te,	Fe3O4)	and	iron	a^ract	each	
other.		

•  Plato	(428/427–348/347	B.C.)	and	Aristotle	men@on	
permanent	magnets.		

•  They	are	also	men@oned	in	Chinese	texts	from	the	4th	
century	B.C.		

•  The	earliest	men@on	of	a	magne@c	compass	used	for	
naviga@on	is	from	a	Chinese	text	dated	1040–1044	A.D.,	
but	it	may	have	been	invented	there	much	earlier.	

•  	It	was	apparently	first	used	for	orienta@on	on	land,	not	at	
sea.	



What	is	magne@sm?	
•  Oersted	(1819)	found	that	a	compass	needle	is	
deflected	by	a	current-carrying	wire	in	the	same	way	
as	by	a	permanent	magnet.		

•  This	and	later	experiments	led	to	the	no@on	that	the	
magne@za@on	of	a	permanent	magnet	is	somehow	
due	to	permanent	currents	of	electrons.		

•  Biot,	Savart,	and	Ampére	established	the	rela@onship	
of	the	magne@c	induc@on	and	the	current	that	
generates	it.		

•  As	we	know,	Maxwell	essen@ally	completed	the	
classical	theory	of	electromagne@sm.		



•  The	spin	which	electrons	are	endowed	
•  Their	orbital	angular	momentum	about	the	
nucleus	

•  The	change	in	the	orbital	moment	induced	by	
an	applied	magne@c	field	



Magne@c	domains	





Bloch	wall	















Maglev	Train	

The	China’s	new	maglev	train		
	
High	speed	(600km/h)	

Maglev	train,	also	called	magne@c	levita@on	train,	a	floa@ng	
vehicle	for	land	transporta@on	that	is	supported	by	either	
electromagne@c	a^rac@on	or	repulsion.		






























