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4.1d Introduction 

Every electron 
is like a 

little “magnet” 

Channel 

M(E) 



Supriyo Datta http://nanohub.org/groups/lnebook 

4.1e Introduction 

4.1. Introduction 

4.2. Magnetic contacts 

4.3. Rotating contacts 

4.4. Vectors and spinors 

4.5. Spin-orbit coupling 

4.6. Spin Hamiltonian 

4.7. Spin density/current 

4.8. Spin voltage 

4.9. Spin circuits 

4.10. Summing up .. 

up 
dn 



Supriyo Datta http://nanohub.org/groups/lnebook 

4.1f Introduction 

4.1. Introduction 

4.2. Magnetic contacts 

4.3. Rotating contacts 

4.4. Vectors and spinors 

4.5. Spin-orbit coupling 

4.6. Spin Hamiltonian 

4.7. Spin density/current 

4.8. Spin voltage 

4.9. Spin circuits 

4.10. Summing up .. 



Supriyo Datta http://nanohub.org/groups/lnebook 

4.1g Introduction 

4.1. Introduction 

4.2. Magnetic contacts 

4.3. Rotating contacts 

4.4. Vectors and spinors 

4.5. Spin-orbit coupling 

4.6. Spin Hamiltonian 

4.7. Spin density/current 

4.8. Spin voltage 

4.9. Spin circuits 

4.10. Summing up .. 

Channel 

100 
100 

Normal 
100 
100 

100 
100 

Magnetic 
50 
50 

50 
100 

Spin-orbit 
50 
100 

Spin-orbit 
coupling 



Supriyo Datta http://nanohub.org/groups/lnebook 

4.1h Introduction 

4.1. Introduction 

4.2. Magnetic contacts 

4.3. Rotating contacts 

4.4. Vectors and spinors 

4.5. Spin-orbit coupling 

4.6. Spin Hamiltonian 

4.7. Spin density/current 

4.8. Spin voltage 

4.9. Spin circuits 

4.10. Summing up .. 

up 
dn 

Magnetic 
Probe 

75 up 
25 dn 



Supriyo Datta http://nanohub.org/groups/lnebook 

4.1i Introduction 

up 
dn 

4n2 
components 

Simpler 
description 

4n 
components 



Supriyo Datta http://nanohub.org/groups/lnebook 

4.1j Introduction 
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Finding use 
 in spintronics 

Could provide 
a paradigm 
for defining 

 “larger spins” 
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Coming up next .. 
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NEGF 
Equations 
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